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YADADRI THERMAL POWER STATION 

PROJECT INFORMATION

1 Name of the Project YADADRI Thermal Power Station 
2 Station Capacity 5X800 MW ( Coal based ) 

3 Owner Telangana State Power Generation 
Corporation Limited  ( TSGENCO ) 

4 Site Location Site is located 7 km from the NH5. 
5 Latitude  16° 42'20.40 N 
6 Longitude  79° 34'41.56 E 
7 Nearest Town 30 Km Miryalaguda 
8 Nearest Railway Station  6.5 Km Damercherla 
9 Nearest Airport 130 Kms (Vijayawada) 
10 Site Conditions 
 Ambient Temperature 

Daily minimum ( 
average) 10°C

Daily maximum ( 
average) 47°C

Design Ambient 
Temperature 50°C

Ambient temperature
( performance) 38°C

Relative Humidity for 
design / efficiency 48-84 % 

 Annual rainfall, mm 600 mm 

Plant Elevation above 
MSL 85 m above MSL 

 Mean Wind Speed 44 m/s 

 Wind Pressure As per the latest revision of IS 
875/1987

 Seismic co-efficient Zone-III as per IS- 1893 (Part-IV) 
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1.0   INTRODUCTION 
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  Basic engineering of Ventilation system such as Heat load, P&ID ,Fan & pump capacities of 

equipment have already been finalized with customer for Powerhouse and ESP / FGD 

Building. 

Equipment /Layout drawings for specific makes of respective equipment (as per Table 1) 

have been finalized and are attached of this specification. In case bidder finalizes these 

makes, bidder is not required to submit these drawings/documents afresh. However, bidder 

shall be required to endorse the documents attached during detail engineering.  

 

Further, it may be noted that bidder has the option to choose different makes (other than 

those for which drawings/ documents have been attached in the specification) for these items 

from the list of makes of sub vendor items attached at Sub Section E  

In such a scenario, Bidder will have to submit Engineering document for such items in line 

with details mentioned in respective equipment GA/documents attached at Appendix 1. 

However, any data which is proprietary in nature or standard for the model offered by OEM 

or not specifically insisted in this tender specification of the respective equipment may be 

updated/ modified suitably. 

Bidder are advised  to visit site to have better assessment of the balance works of the  

package. 

 

Material  available to the bidder as free supply for Ventilation System. 
 

1) Airwasher and UAF 

 

Sl no. Product Free supply item Make  Quantity 

1  

Air washer 

Centrifugal Pumps Flow more 16 no. 

Intake louvers AVPL 8 Set 

Pre Filters Puromatic 8 Set 

2 UAF 30 KW Electric 

Motor of Fan 

LHP 2 no. 

Centrifugal Pumps Flow more 2 no. 

15 KW Electric 

Motor of Pump 

LHP 2 no. 

 

 

Details for above items can be obtained from drawing section of this technical specification. 

Bidder shall be required to cannibalise this material available at  Yadadri Site and use it for 

E&C of its respective item.  

Rest of the items for completion of Air washer/ UAF shall be provided by bidder. 

Bidder shall stand guarantee for proper working of Ventilation system. 
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2) Ducting 

 

In addition to supply of ducting with accessories as per Price Schedule, Bidder shall be 

provided with Free supply for Ducting as per following table. 

 

Sl no. Product Free supply item Make  Appx 

Quantity 

1 18G Pre Fab   

  JSW 

487 Sqm 

Coil  5245 Sqm 

2 20G Pre Fab 1361 Sqm 

Coil  6261 Sqm 

 

 

Bidder shall erect and commission these ducting as per approved drawings with proper 

supporting and Bracing and ensure proper working of the system . Duct layouts can be 

checked at drawing section of this technical specification. 

Site fabricated/shop fabricated ducts both are acceptable for subject project. 

 

3) Axial Fans 

 

 Bidder shall be provided with free supply of some of the axial fans with motors. BOQ of the 

same shall be as per price Schedule and technical details shall be as per approved data sheet. 

However, accessories for the same viz cowl , bird mesh , support structure  etc may  be in 

bidder’s  scope .Details of the same are clearly mentioned in price format .Bidder may please 

go through the same diligently. 

 

Bidder shall ensure proper working of these items in line with performance /guarantee tests 

mentioned in specification elsewhere) after E&C, before handing over to customer. 

 

Any items not specifically mentioned but required for completion of these axial fans shall be 

considered in bidder scope. 
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  Civil Requirements for Air washer and UAF 
 

Bidder to note that civil details have already been finalized based on attached mechanical 

drawings and are under various stages of construction by BHEL. Bidder to supply air 

washers/UAF and its associated systems such as pumps, piping, Valves strainer etc 

considering these Civil inputs for powerhouse and ESP/FGD  building(Refer Air washer 

layout in  drawing  section for reference). Any change required by bidder in these civil 

facilities during erection shall be carried out by bidder themselves. 

 

S. No. Equipment Civil Foundation Details Foundation Scope 

Containerized Air washer with pump (outside AWU) 

a. 280000 CMH AWU with Fan 8500x8500 mm 

Pump 2050 x950x350 mm 

BHEL 

UAF with pump (For ESP and FGD buildings) 

b. 100000 CMH UAF  4000x300x625(Ht)mm 

UAF Fan 2606x2536x600mm 

Pump 1800 x950x300mm 

BHEL 

 
 
Civil Requirements for Axial Fans
Bidder to note that civil details (mentioned in table below) have already been finalized based 

on attached mechanical drawings and are under various stages of construction by BHEL. 

Bidder to plan and supply axial Fans and its associated systems such as Filters, Cowls, Bird 

Mesh, wire mesh, mounting duct, mounting sleeve, Support Structure etc as per already 

provided openings for powerhouse, ESP building and other offsite buildings. Any change 

required by bidder in these civil facilities during erection shall be carried out by bidder 

themselves. 

 

1. Roof extractor units with 15 mmwc static pressure. 
 

Capacity  Motor rating Roof / Slab opening 

a. 50,000 CMH 5.5 KW 1320 Ǿ mm 
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b. 40,000 CMH 5.5 KW 1320 Ǿ mm 

c. 20,000 CMH 2.2 KW 1000 Ǿ mm  

2 Axial flow supply fans with 30 mmwc static pressure. 
 

Capacity  Motor rating Wall opening 

a. 10,000 CMH 2.2 KW 1000mmx1000mm 

b. 7,500 CMH 1.5 KW 1000mmx1000mm 

c. 6,000 CMH  1.1 KW 600mmx600mm 

d. 4,000 CMH  0.75 KW 500mmx500mm 

3 Axial flow supply fans with 20 mmwc static pressure. 

 Capacity  Motor rating Wall opening 

a. 10,000 CMH 1.5 KW 1000mmx1000mm 

b. 7,500 CMH 1.1 KW 1000mmx1000mm 

c. 6,000 CMH 1.1 KW 600mmx600mm 

d. 4,000 CMH 0.75 KW 600mmx600mm 

4 Axial flow exhaust fans (Bifurcated type) with 15 mmwc static pressure. 

 Capacity  Motor rating Wall opening 

a. 15,000 CMH 2.2 KW 1000mmx1000mm 

b. 10,000 CMH 1.5 KW 1000mmx1000mm 

c. 7,500 CMH 1.1 KW 1000mmx1000mm 

d. 6,000 CMH 1.1 KW 700mmx700mm 

e. 4,000 CMH 0.75 KW 700mmx700mm 

e. 2,000 CMH 0.55 KW 700mmx700mm 

5 Axial flow exhaust fans (Bifurcated type) with 25 mmwc static pressure. 

 Capacity  Motor Rating  Wall Opening 

 a. 20,000 CMH 2.2 KW 1000mmx1000mm 

b 15,000 CMH 1.5 KW 1000mmx1000mm 

6 Axial flow exhaust fans with 10 mmwc static pressure. 
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 Capacity  Motor rating Wall opening 

a. 15,000 CMH 1.1 KW 900mmx900mm 

b. 10,000 CMH 0.75 KW 900mmx900mm 

c. 7,500 CMH 0.55 KW 700mmx700mm 

d. 6,000 CMH 0.55 KW 700mmx700mm 

e. 2,000 CMH 0.37 KW 500mmx500mm 

7 Exhaust fan (propeller type) with 5 mmwc static pressure. 

 Capacity  Motor rating Wall opening 

a. 1200 CMH 100 W 380 mm circular 

Any local modification of opening shall be in bidder’s scope .Bidder shall ensure proper 

finishing , grouting and painting of the same  

 

 

Electrical & Control Requirements 
 
Bidder to note that electrical and C&I details have already been finalized based on attached 

mechanical drawings. Feeder details of motors and tentative BOQ of instruments to be 

supplied for the system is indicated in the table below. 

 

S.No Items Motor rating (Kw) Configuration 

W-working 

S- Stand by 

1. Centrifugal fan (140000 CMH / 85 

mm WC SP) 

55 24 W 

2. Centrifugal pump (min 310 CMH / 

min 30 m head) 

45 12 W+12 S 

1. Centrifugal fan (100000 CMH / 60 

mm WC SP) 

30 5 W 

2. Centrifugal end suction pump ( min 77 

CMH / 30 m head) 

15 5 W+ 5 S 

For scope matrix of Electrical items between BHEL & vendor, please refer Scope matrix 

table at Electrical section of this specification 
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BOQ of Instruments to be supplied (Typical) 
 

Bidder to refer approved P&ID/Suggestive Price Format for detailed instrument requirement  

 

2.0      SPECIFIC REQUIREMENTS 
 
2.1 Design Criteria for Ventilation system:  
 

Outdoor conditions shall be considered as follows: - 

 Summer Monsoon Winter 
DBT (°C) 42.7 30.9 15.7 

WBT (°C) 26.5 26.3 13.6  

i) 10% margin shall be considered while sizing the equipment.  

ii) All equipment shall be designed for continuous duty. 

iii) All ventilation system shall operate on 100% fresh air. 

iv) The air washer shall have minimum 90% saturation efficiency and UAF shall have 

60% saturation efficiency. 

v) Air Velocity through different system equipment should be maintained as follows:  

a. Intake Louvers (except for AWU/UAF Units): 2m/s through face area (Max.) 

b. Exhaust Louver: 2m/s through face area (Max.)  

c. Volume Control dampers: 10m/s through face area (Max.)  

d. Back Draft dampers: 5m/s through face area (Max.)  

e. Moisture eliminators and Intake Louvers for AWU/UAF Units: 2.5m/s through 

face area (Max.)  

f. Supply Air Grills: 6m/s through face area (Max.)  

vi) Motor rating for centrifugal fans with backward curved blades and axial flow fans 

shall be minimum 115% of the fan power at duty condition. Motor rating for Pump 

motor shall be minimum 115% of pump power at duty condition. 
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4. EQUIPMENT AND SERVICES PROVIDED FOR VENTILATION SYSTEM: 

4.1 AIR-WASHERS 
a) Four (4) Nos. Packaged type Air washer units (AWU), each having a capacity of min. 

2,80,000 m3/hr with 85 mm WC static pressure for each T.G. building considered. In 

total, 12 nos. air washers each of min. 2, 80,000 m3/hr. capacity for all 3 units shall be 

provided. 

b) Fan shall be  4 no. Top discharge on A row side(for 2 Air washers) and 4 no. side discharge 
on B row side(for 2 Air washers)) for Each power house .Pl refer GA in drawing section  
for details  
 

b)  Each air washer comprises of: 

(i) Two (2) no. (2 x50% duty) Centrifugal fan backward inclined, DIDW Type, complete 

with electric drive motor, drive Pulleys, V-belt, belt guards, cushy foot mountings, slide 

rails, removable drain plug, and other accessories etc. and filter back wash 

arrangement. 

(ii) Two (2) nos. (2 x 100 % duty) Back pull out / Horizontal Split Casing type centrifugal 

pumps for circulation of water shall be considered. Pump suction shall be provided with 

pot strainer with by-pass valves, inlet and outlet pressure gauge and filter back wash 

arrangement. 

A spray nozzle system consisting of two banks spray system each connected to individual 

headers, flow regulating valves (Globe valve at Pump outlet) for controlling flow to spray 

header. Nozzles shall be of stainless steel, pressure drop across nozzle shall be 1.4 - 2.4 

Kg./sq.cm. 

For details refer approved drawing provided 

c)  Moisture eliminators of die-extruded PVC construction.  
d)  Automatically cleanable type Stainless Steel mesh filters complete with SS / Aluminum 

frame continuously flooded with water by double bank of spray header with Stainless Steel 

water spray nozzles spraying water over the filters in the direction of airflow.  

e)  Air filters (SS-316) complete with fixing frame. 
f)  Intake louver with frame & bird screen (of GI Construction).  
g)  All valves, pipes, nuts & bolts, pipe hangers, supports, internal fittings and supports 

including ball float valves for makeup water connection, Low-level Switch with Alarm, quick- 

fill connection with valve, drain piping with valve up to the nearest drain point and overflow 

connection with siphon.    
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h)   Inspection door and marine lights with ladder for different section and cat walks as required. 

i)  Drain pipe with siphon, marine light in each section. 

j)  No masonry Room shall be provided for the Air washer units including its accessories. All 

accessories including centrifugal Fans shall be placed inside a double skin sheet metal 

casing. However, the water circulating pump sets shall be located outside this AWU casing 

which shall be provided with canopy. 

k)  Double skin panel (inside and outside) shall be fabricated using (24 G) galvanized steel, 

with 25 mm. thk. Polyurethane insulation in between GSS channels. Outside skin shall be 

pre-plasticized & inside sheet shall be plain GI. 

n)  Efficiency of centrifugal fan and pump shall not be less than 70%. 

o) For further details of Air Washer Units, refer Section-I, Sub-Section-C2A for Customer 
specification and P & ID for Air washer system and UAF’s (Annexure-B) of this 
specification. 

p) Electrical feeder suitable for following motor rating shall be provided for Air washer 
equipment. Bidder to ensure that motor rating is not more than the rating mentioned below. 

 

4.2 UAF- Unitary Air Filtration 
       One (1) no. Sheet metal type Unitary Air Filtration system (UAF) having adequate capacity 

and static pressure shall be placed at roof of each ESP Control bldg. and 2 no. at roof of  

each FGD MCC cum Control Bldg  stage 1.  

Fan shall be  1 no. side discharge on  Roof of ESP /FGD building row side for Each 
UAF  .Pl refer GA in drawing section for details  

 

One (1) no. UAF comprises of: 

a)  One (1) No. (1X100%) Centrifugal fan backward inclined, SISW type, complete with 

electric drive motor, drive Pulleys, V-belt, cushy foot type mounting, belt guards, 

slide rails, removable drain plug and other accessories etc. Both inside and outside 

of surfaces of all parts of the fans shall be spray galvanized. 

b)  Fresh air intake louver with bird screen of GI construction. 

c)     Two (2) Nos. (2 x100 % duty) Back pull out / Horizontal Split Casing type centrifugal 

pumps for circulation of water. Pump system shall be provided with pot strainer with 

by-pass valves, inlet and outlet pressure gauge with isolating cock, fitting and 
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accessories, complete with makeup water plumbing with hangers/supports, float 

valve, internal fittings and supports, over flow connection and drain connection with 

valve and siphon and filter back wash arrangement. Each Pump motor set shall be 

provided with canopy.  

d)  Automatically cleanable type Stainless Steel mesh Filters complete with SS / 

Aluminium frame continuously flooded with water by one bank of spray header with 

Stainless Steel water spray nozzles spraying water over the filters in the direction of 

airflow. 

e)  Moisture eliminator sets of die-extruded PVC construction. 

f)  GI sheet metal casing with inspection window, ladder and catwalk, water tank, 

flexible connection piece with tank. 

g)  UAF chamber of sheet metal (2mm MS) construction with 3mm thick MS tank etc. 

Both the casing & the water tank shall be of epoxy painted from inside & outside and 

shall be complete with all valves, pipes, nuts and bolts, pipe hangers, supports, 

internal fittings and supports, suction pipe connection with coarse strainer, Low 

Level switch with alarm, make-up water connection with ball float valve, overflow 

connection with siphon, drain connection with valve, quick fill connection with valve 

etc.  

h)  Intake louver with frame & screen (of GI Construction)  

i)  Inspection door with ladder, marine light and cat walk in the spray chamber. 

j)  Efficiency of centrifugal fan and pump shall not be less than 70%. 
k)  Each Air washer/UAF unit shall have one local control panel located near each air 

washer/UAF unit for its control. For further details of please refer Section-I, Sub-
Section C2A. 

l) For details of Unitary Air Filtration, refer Section-I, Sub-Section-C2A for Customer 
specification and approved P & ID for Air washer system and UAF’s drawing section 

 

5.4   AIR WASHER 
 

a) Moisture Eliminators plates:  100% virgin PVC die-extruded construction of minimum 

finished thickness of 2 mm.  

b) Moisture Eliminator Frame: 22 SWG GI sheets and GI angle of adequate strength. ft 

sleeve: EN - 8 or eqv. 

c) Distribution plates: 18 G GSS to have 50% free area.  
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d) Tank: Black MS for sheet metal Air washer (6mm) thk (Epoxy paint both inside and 

outside of tank). Min depth -800mm  

e) Piping: MS Heavy class (Galvanized) to IS: 1239 Part I or IS: 3589 depending on size.  

f)        Suction Screen for Water: SS (40 mesh size 2 nos for each air washer)  

g) Spray and flooding nozzles: SS  

 
5.5   UNITARY AIR FILTERATION  
 

a) Eliminators plates: 100% virgin PVC die-extruded construction of minimum finished 

thickness of 2 mm. 

b) Top Surface of the UAF shall be thermally insulated with 13 mm thick thermal insulation 

made of Aluminium foil faced closed cell elastomeric Nitrile Rubber (of density min. 40 

Kg/CuM) / XLPE (of density min. 33 Kg/CUM) or equal having a thermal conductivity 

not exceeding 0.035W/MK. The insulation shall have self-extinguishing & non-dripping 

properties against fire attack. Insulation shall be covered with metal sheet of min 18 

SWG. 

c) Tank: M.S. 3mm thick (Epoxy Paint) both inside and outside of tank. 

d) Casing: M.S. 2mm thick (Spray galvanized or two coats of epoxy paint).   

e) Distribution plates: 18 G GSS to have 50% free area.  

f)        Piping: MS Heavy class Galvanized to IS: 1239 Part I / IS 3589 depending on size.  

g) Suction Screen Water: SS.  

h) Spray and flooding nozzles: SS.  

i)        Banks: Single bank type (along the air flow), spraying water over the filters.  

 
5.6   AIR FILTERS  
 
5.6.1   PRE FILTER  
 

a) Filter Media: The filter media shall be of High Density Poly Ethylene 

b) Efficiency: efficiency shall be about 90% down to 10-micron size particles when tested 

in accordance with BS: 6540 / ASHRAE – 52-76.  

c) Allowable pressure drop: Initial pressure drop – Not to exceed 6.0 mm WC at rated 

flow. Final pressure drops- Up to 10 mm WC.  

d) Frame Work      18 G GSS. Filter mounting frame shall be GI angle iron frame of 

adequate thickness. 

e) Size – 610 x 610 mm (Approx.)  

f)        SS FILTER (for Air washer / UAF units) The filters shall be washable/cleanable type 

construction of SS 316 wire netting with three or more layers of wire mesh of different 

571290/2024/PS-SR-PM
176



 

 

SPECIFIC TECHNICAL REQUIREMENT 

FOR 5X800MW YADADRI (STG I) 

VENTILATION SYSTEM-Balance Works  
 

SECTION – I  

REVISION 00 DATE:  AUG 24 

SUB SECTION: C1A 

 
mesh sizes stitched together and held in a SS / Al frame of adequate thickness but not 

less than 18 SWG for Al and 20 SWG for SS suitable for long use in an industrial plant. 

The filter when flooded shall have a filtration efficiency of 90% down to 10 microns. The 

filter mat shall be weaved with SS wire of 0.16mm diameter providing an aperture of 

max 0.025mm  

g) The pressure drop across the filter shall be restricted to 8 mm of WG in clean condition 

and 12 mm of WG in dirty condition. 

 
5.7   WATER FILTER FOR UAF  
  
  As per clause no. 5.6.1(F) 
.  
5.8   VALVES:  
 

a) Valves shall have full sizes port and suitable for horizontal and as well as vertical 

installation.  

b) Valves for regulating duty shall be of globe type suitable for controlling throughout its 

lift.  

c) Gate, Globe and stop check valves shall have bonnet back seat to facilitate easy 

replacement of packing with the valves in service.  

d) All safety / relief valves shall be so constructed that the failure of any part does not 

obstruct the free discharge.  

e) Manual gear operator shall be provided for valves of size 250 NB and above.  

f)       All valves with rising stem shall have position indicators.  

g) All valves shall be provided with locking arrangement.  

h) All water line valves shall be of cast iron body for sizes 65 NB and above conforming to 

IS: 14846 and Gun metal construction for sizes less than 65 NB conforming to IS: 778. 

Cast iron parts shall conform to IS: 210 Gr. FG 260.  

Tentative BOQ of valves  (Pl refer approved P&ID for valve requirement of Air washer and UAF ). 

Pl also check approved datasheet for valves for details. 

 

5.9  CENTRIFUGAL PUMP  
 

a) Pump shaft: EN-8 as per ES-900 

b) Casing: Cast iron to IS: 210 GR. FG-260.  

c) Shaft Sleeve: SS 316/ Bronze as per IS-318. 

d) Base plate: Carbon steel as per the IS-2062 Gr.B.  

e) Bolt and nuts: M.S. (Epoxy painted / Galvanized).   

f)        Type of seal: Mechanical   
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For further details of individual equipment listed at Sl.no 4 & 5, kindly refer attached 
customer specification Section-I, Sub-Section-C2A for Customer specification.  

 

 

 

 

1.0 EQUIPMENT AND SERVICES PROVIDED FOR VENTILATION SYSTEM: 
 

1.1 Wall mounted axial flow fan 
Each wall mounted axial flow fan shall be complete with following typical items      

 (Refer approved drawing in drawing section for details ) 

a) Fan impeller & casing/short duct as required. 

b) Electric drive motor with coupling if any, including motor brackets. 

c) Inlet cone and grouting framework, if any. 

d) Rain protection cowl with bird-screen (of GI Construction). 

e) Bird mesh/Wire mesh/mounting Sleeve ,Support Structure etc 

f) All supply air axial flow fans shall be provided with pre-filters (and also fine filters for 

MCC/switchgear room). 

1.2 Roof Extractor unit 
Each wall roof extractor unit shall be complete with following typical items 

(Refer approved drawing in drawing section for details ) 

a) Fan wheel, electric drive motor with motor coupling if any and motor bracket. 

b) Short duct mounting/axial fan casing having inspection door and base 

c) Grouting framework & foundation bolts including screen at bottom. 

d) Rain protection cowl with bird-screen (provided with roof – hood with limit switch). 

e) Vibration Isolators and all other accessories shall be provided as per Specification 

requirement. 
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3.0   MATERIALS OF CONSTRUCTION 
 
Pl refer approved data sheet of Fan/Filter / Fans Schedule for details (attached at drawing 
section). Typical details are enlisted below 
 

 3.1 Axial Fan  
 

a) Casing: M.S. sheet – 3 mm thk for fan dia upto 750 mm, 5mm thick for fan dia of 750 

mm and above as per IS:1079 / IS:2062 Gr. B  

b) Impeller: Cast Aluminum. (Alloy A-6M, IS-617)  

c) Hub: As per manufacturer std. (AL- LM6)  

d) Support frame and structure: M.S.  of adequate thickness (Galvanized / painted) IS-

2062 Gr. B.  

e) Neoprene rubber pads: As required.  

f) Coned inlet for wall exhausters / supply fans: MS (IS-2062 Gr.B)  

g) Supporting frame for mounting: As Required.  

h) Protective screen at inlet: Yes (Min 14 SWG Galvanized wire knitted in 1" square 

mesh).  

i) Rain Protection Cowl: Aluminum or hot dip galvanized after fabrication from MS.  

j) Mounting flange on casing: At inlet and outlet.  

k) Painting / protecting coating – All the MS parts shall be galvanized or protected with 

three coats of epoxy paint.  

 
 3.2  Roof Extractor Unit   
 

a) Casing/cowl/hood: (Spray / hot galvanized M.S. Sheet to IS: 2062 Gr.B (Short duct 

casing). 

b) Impeller:  Cast Aluminum alloy to Al-LM 6, IS-617.  

c) Support frame and structure: M.S of adequate thickness (IS-2062 Gr.B).  

 
 3.3  Pre-Filter  
 
 

h) Filter Media: The filter media shall be of High-Density Poly Ethylene 

i) Efficiency: efficiency shall be about 90% down to 10-micron size particles when tested in 

accordance with BS: 6540 / ASHRAE – 52-76.  

j) Allowable pressure drop: Initial pressure drop – Not to exceed 6.0 mm WC at rated flow. 

Final pressure drops- Up to 10 mm WC. (Refer approved drawing for details ) 
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k) Frame Work      18 G GSS. Filter mounting frame shall be GI angle iron frame of 

adequate thickness. 

l) Size – 610 x 610 mm (Approx.)  

 
  3.4    Fine Filter  

 
a) Filter Media: Synthetic non-woven for fresh air pressurization (MCC).  

b) Efficiency:99.9% down to 5 micron 

c) Allowable pressure drop: For HDPE (SNW) -6 mm WG during clean condition & 12 mm 

WG during dirty condition. (Refer approved drawing for details ) 

d) Frame Work: 18 G GSS.  

e) Size -610 x 610 mm (Approx.)  

f)        The filter media shall be sandwiched in between two galvanized wire netting 

arrangement in a uniformly corrugated form to increase the surface area.   

g) The filter shall be fixed in GI angle iron frames of adequate thickness suitable for long 

use in an industrial plant.    

3.5     Motors 
Refer approved motor data sheet  and electrical section for details  
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7.0  PLANT CONTROL FOR EVAPORATIVE COOLING AND VENTILATION SYSTEM  

1. Refer approved Control philosophy in drawing section for details 

2. The operation of the Ventilation plant and associated Air washers/UAF shall be done from 
the PLC based control System which is common with air conditioning system (PLC shall be 
part of the air conditioning system package). 

� PLC based controls in the ventilation system is provided only for the air washers of 
the powerhouse building and UAF for ESP control building and FGD MCC cum 
control building.   

2. Air washer units shall be started/stopped by initiation from air conditioning system PLC and 
the starting/stopping of fans and pumps shall be automatic upon such initiation. 

3. There shall be inter-locking of the Fire dampers & AWU/UAF with the PLC panel of the air 
conditioning system (part of air conditioning system package) and the fire alarm panel (part 
of fire protection and detection system package).  

4. The operation of the pumps shall be interlocked with the low level of water in the sump. 
High level of the sump shall be annunciated. The standby pump shall be started 
automatically when the working pump is stopped/tripped. 

 

5. Miscellaneous control requirements 

a. Separate emergency local stop push button shall be provided for each pump, fans 
etc. of ventilation system by BHEL 

 

8.0 ACCEPTANCE TEST 
Temperature test at the out let of Air washer & UAF. Both DB and WB temperature shall be 

measured by measured by sling psychrometer which will have accuracy of +/-0.5% with at 

least count of 0.5 deg C. This will be carried out for 24 hrs. Continuously and readings will 

be taken every one hours interval. Standby equipment should be changed over during 

these 24 hours. This test shall be carried out during summer. The format for recording the 

readings is enclosed at drawing section 

Performance test of the Ventilation system shall be carried out at site after proper 

installation. The site test shall include performance testing of equipment for 72 continuous 

hours in summer or monsoon and 24 continuous hours in winter. Bidder, as may be 

required to carry out site tests shall arrange all instruments, tools etc. 

 
The following measurements are also to be done prior to the acceptance of the plant by the 

client: 
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01. Air Quantity measurement to be taken at the Inlet Louver to establish the 

Equipment capacity in line with the specification requirement. 

02. Power consumption to be measured for each equipment to establish the total 

Guaranteed Power consumption. 

03. Measurement of Noise and Vibration for different Equipment. 

04. Establishment of the saturation efficiency for all the Air Washer and Unitary Air 

Filtration Units. 

05. Design dry bulb temperature and relative humidity of conditioned air 
 

Instruments required for performance testing of various equipment / system of the package 

shall be arranged by Vendor at site. All calibrated instruments to be used for the tests at 

manufacturer's works/site shall be arranged by the bidder. Any Electrical/C&I items and 

accessories like junction box, glands etc. shall be included by vendor in his scope.  

Bidders shall guarantee to maintain specified inside design conditions during summer, 

monsoon and winter and also even if the internal equipment load varies from 100% to 25%. 

Besides the system performance as above, bidder shall guarantee major technical 
parameters of various equipment’s as per design basis / details furnished. 
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9.0 GENERAL 

9.1 Basis of design, all calculations including heat load calculations for all seasons, equipment 
selection criterion, layout drawings/ schemes/G.A. dwg and documents like data sheet/ 
technical particulars etc. are subject to Customer approval during detail engineering stage. 

9.2 All drawings and documents shall be computer based. 

9.3 All commissioning spares & consumables for trouble free operation shall be provided. 

9.4 Quality Requirements in the Technical Specification are indicating minimum requirements 
for inspection and testing.  Vendor shall note that quality plan is subject to Customer & 
BHEL approval during detail engineering stage.  

 

9.5 Indicative list of makes is enclosed elsewhere in the specifications; however, this 
equipment’s / items shall be subject to Customer & BHEL approval during detail 
engineering Stage. 

 
9.6 Instruments required for performance testing of various equipment / system of the package 

shall be arranged by Vendor at site. 
 

9.7 Instrument for testing shall be calibrated by Ventilation plant supplier before taking 
uptesting. 
 
 

9.8 Inserts or any support arrangement for fixing ducting, fans, piping etc. shall not be provided 
by BHEL except for supporting structure mentioned in exclusion. Necessary supports may 
be taken from nearest structure / walls / roofs / floors etc. by Vendor. 

9.9 Drain piping for ventilation equipment shall be supplied  to the nearest drain by bidder. 

9.10 Tools & tackles as required for regular maintenance shall be supplied by Vendor. 

9.11 Temperature gauges shall be provided with thermo wells and fixing arrangement. 

9.12 Pressure gauges shall have provision for air venting. Three way valves shall be used which 
shall have air venting provision. 

9.13 Matching sockets / stubs (weld type) for flow switches and other instruments shall be 
supplied. 

9.14 Tender drawings enclosed form the part of specification and the bidder shall check the 
space requirements. 

9.15 The drawings/ documents submitted by vendor shall be complete in all respects with 
revised drawing submitted incorporating all comments. Any incomplete drawing submitted 
shall be treated as non- submission with delays attributable to vendor’s account. For any 
clarification/discussion required to complete the drawings, the bidder shall himself depute 
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his personal to BHEL / Customer’s place any number of time as per the requirement for 
across the table discussions/ finalizations/ submissions of drawings. 

9.16 Bidder to note that the P&ID shows only the bare minimum requirement of valves and 
instruments. Any instrumentation & valves as required for the completion of the system in 
line with technical specification shall be provided by bidder during detailed engineering 
without any commercial implication. 

9.17 All the equipment of Ventilation system shall be designed for continuous duty for continuous 
operation of 24 hours a day. 

9.18 All codes and standards shall be as per contract specifications. 

9.19 All chemical, regents, lubricants and consumables such as grease etc. required for pre-
commissioning, commissioning, performance testing and till one year of operation after 
handing over shall be provided.  

9.20 Vendor to furnish drawings / documents as per the drgs. /documents submission schedule 
given in the contract. 

 
 

9.21 All electrical equipment shall be suitable for the power supply fault levels and other climatic 
conditions indicated in project information / synopsis enclosed with the specification and 
Section-I, Sub-Section-C3 of the technical specification. 
 

9.22 The bidder’s proposal shall be for equipment in accordance with the Tech. Specification. 
 
 

9.23 In the event of any conflict between the requirements of two clauses of this specification 
documents or requirements of different codes and standards specified, the more stringent 
requirement as per the interpretation of the owner shall apply. 
 

9.24 Bidder to note that BHEL reserve the right for drg/doc submission through web based 
Document Management System. Bidder would be provided access to the DMS for drg/doc 
approval and adequate training for the same. Bidder to ensure proper net connectivity at 
their end. 
 

9.25 Besides the system performance as above, bidder shall guarantee major technical 
parameters of various equipment as per design basis / details furnished. 

 
 

9.26 The guarantee tests shall cover but not limited to the following rated parameters for smooth 
operation of ventilation system. 
 

� Design dry bulb temperature and relative humidity of conditioned air, Auxiliary 
power consumption, Vibration and noise level etc. 

� Performance test of the Ventilation system shall be carried out at site after 
proper installation. The site test shall include performance testing of equipment 
for 72 continuous hours in summer or monsoon and 24 continuous hours in 
winter. Bidder, as may be required to carry out site tests shall arrange all 
instruments, tools etc. 
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� All calibrated instruments to be used for the tests at manufacturer's works/site 

shall be arranged by the bidder. Any Electrical/C&I items and accessories like 
junction box, glands etc. shall be included by vendor in his scope. Only those 
items shall be provide free of cost which are categorically listed in the Electrical 
scope sheet of technical specification. 

9.27 Though its endeavoured to provide accurate BOQ. Nevertheless, Instrument /Valve BOQ 
mentioned in tender are indicative. Any other items(instruments) required for completion of job of 
system shall be supplied by bidder without any commercial impact and shall be deemed to be 
included in bid. 

 

10.0 EXCLUSIONS 

Items of works listed below are excluded from scope of the Ventilation plant supplier. 

10.1 Construction of foundations for Ventilation equipment’s i.e, air washer unit and UAF along 
with pumps. Local modification shall be done by bidder. 

10.2 Slab cut out for running ducts, pipes, cables, grilles/dampers, cable trenches for above 
mentioned buildings. However, sealing of duct opening, grouting of foundation / foundation 
bolts etc. including special type of grouting like GPX2 etc. are in the scope of Ventilation 
system bidder 

10.3 Primary Structure for running the ventilation ducting header outside ‘A’- Row and along the 
B-row, however required inputs shall be provided by the bidder. Further the secondary 
supports, anchoring/fastening, tie rods and other duct supports for the ducts in all areas of 
the plant shall be in bidder scope.(Refer approved drawing) 

10.4 Makeup water for AWU/UAF shall be supplied from HVAC make-up pumps by BHEL. The 
makeup and drain piping to nearest terminal point shall be in bidder scope  

 
 
 
 
 
 
 
 

11. ELECTRICAL  
For electrical requirements of system, refer Electrical Section-I,  

 

12. CONTROL AND INSTRUMENTATION -   
For controls and instrumentation of Ventilation system, refer C&I Section-I,  

571290/2024/PS-SR-PM
185



�

CUSTOMER SPECIFICATION 

FOR VENTILATION SYSTEM                  

5X800 MW YADADRI TPS�

������	
��	����
��
���������������

�������	���� ��
���������

�

�



�
�
��
�
�
�
��

SECTION: I 
SUB-SECTION: C 2A 

CUSTOMER SPECIFICATION-TECHNICAL REQUIREMENT 

�
�

Page 53

571290/2024/PS-SR-PM
186



Telangana State Power Generation Corporation Ltd.  EPC Bid Document 
1x800 MW Kothagudem TPS e-PCT/TS/K/02/2014-15 
 

DEVELOPMENT CONSULTANTS 
(e-PCT-TS-K-02-2014-15-Vol IIID-SECTION-III) 

VOLUME: IIID 
 

SECTION-II 
 

TECHNICAL SPECIFICATION 
FOR 

VENTILATION SYSTEM 
 

Page 54

571290/2024/PS-SR-PM
187



Telangana State Power Generation Corporation Ltd.  EPC Bid Document 
1x800 MW Kothagudem TPS e-PCT/TS/K/02/2014-15 
 

DEVELOPMENT CONSULTANTS 
(e-PCT-TS-K-02-2014-15-Vol IIID-SECTION-III) 

 
 

CONTENTS 
 
 
 

CLAUSE NO.  DESCRIPTION 
 
 
1.00.00   INTRODUCTION 
 
2.00.00   SYSTEM DESCRIPTION 
 
3.00.00         SCOPE OF SUPPLY 
 
4.00.00         CONTROL PHILOSOPHY 
 
5.00.00   DESIGN CRITERIA 
 
6.00.00         DESIGN AND CONSTRUCTIONAL REQUIREMENT 
 
7.00.00   SPECIAL TOOLS 
 
8.00.00    TESTING AND INSPECITON AT MANUFACTURER’S WORKS  
 
9.00.00   FIELD TEST  
 
10.00.00   PERFORMANCE GUARANTEE, TOLERANCE, PENALTY 

AND RECORDS 
 

11.00.00      SPECIAL CLEANING, PROTECTION & PAINTING 
 

12.00.00   DOCUMENTS, DATA TO BE FURNISHED WITH TENDER 
PROPOSAL 

 
13.00.00  POST AWARD DOCUMENTS, DATA TO BE FURNISHED  

 
 

14.00.00   LIST OF DRAWINGS

Page 55

571290/2024/PS-SR-PM
188



Telangana State Power Generation Corporation Ltd.  EPC Bid Document 
1x800 MW Kothagudem TPS e-PCT/TS/K/02/2014-15 
 

DEVELOPMENT CONSULTANTS  V.IIID/S-2 : 1 
(e-PCT-TS-K-02-2014-15-Vol IIID-SECTION-III) 

 
VOLUME: IIID 

 
SECTION - II 

 
VENTILATION SYSTEM 

 
1.00.00 INTRODUCTION 
 
1.01.00 The purpose of the system is to provide ventilation for different areas of 

1X800 MW Supercritical Thermal Power Plant (Stage –VII, Unit #12 at 
Kothagudem Thermal Power Station, Telangana)  to achieve the following :- 

 
i) Acceptable working environment. 

 
ii) Scavenging out structural heat gain and heat load from various 

equipment, hot pipes, lighting etc. 
 

iii) Dilution of air polluted due to generation of obnoxious & hazardous 
gaseous/aerosol contaminants like acid/chemical fumes, dusts etc. 

 
1.02.00 Evaporative Cooling System with Air Washer Units (AWU) shall be adopted for 

the ventilation of the following areas of Power House Building:  
 

i) TG Hall  
 

ii) MCC, Switchgear rooms and cable spreader rooms 
 

iii) Battery Charger Rooms 
 

1.03.00 Mechanical Dry Ventilation System with either Supply or Exhaust Fans shall be 
provided for the following areas of the Power House Building: 

 
i) Battery Rooms 
 
ii) Elevator Machine Rooms 

 
iii) Toilets 
 

1.04.00 Mechanical Dry Ventilation System with Exhaust Fans shall be provided for the 
following areas of Mill Bay: 
 
i) Coal Conveyor Tripper floor 

 
1.05.00 Similarly evaporative cooling system with Unitary Air Filtration Units (UAF) shall 

be provided for the ventilation system for the MCC / Switchgear Rooms and 
other non-AC areas of the following areas: 

 
 i)   Non-AC areas of ESP Control Building 

 ii) Ash handling electrical / control building.  

 iii) CHP control building 
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1.05.00 Dry Ventilation System with either Supply or Exhaust Fans shall also be 
provided for the following Auxiliary Buildings: 

 

a) DG and Compressor House 

b) Ash slurry pump house 

c) HFO & LDO forwarding pump house 

d) CW treatment building 

e) DM Plant building 

f) DM, service and potable water pump house 

g) Non-AC areas of Chemical House 

h) CPU Regeneration Building 

i) Switch yard control building 

j) CW Pump House 

k) AHP Compressor Building 

l) Non-AC areas of Service Building 

m) Silo Utility-cum-HCSD Pump House 

n) Vacuum pump house 

o) Ash water pump house 

p) Clarified water pump house 

q) Centrifuge building 

r) Store Building 

 
2.00.00 SYSTEM DESCRIPTION 
 
2.01.00 Evaporative cooling system by adopting Air Washer Unit (AWU) is to be 

provided for the ventilation of Power House Building.  Cooled and filtered air 
from Air Washer Units should be distributed by means of ducting to the TG 
building near various heat sources like turbo-generator, condenser, boiler feed 
pump, HP & LP heaters, oil coolers etc.  The quantity of air exhausted should 
be kept lower than the quantity of air supplied (usually 60-65% of the supply air 
is exhausted) in such a way that a little over pressure is maintained inside the 
hall. This will reduce infiltration of outside hot and dusty air. 

 
 On the basis of net heat gain and assumed temperature rise, the supply air 

quantity for TG hall is to be worked out.  This air quantity will be supplied 
from four (4) AWU - two (2) being placed on B-C bay at De-aerator floor and 
two (2) being located outside A row of Power House building. Such division 
and location area is decided to achieve effective air distribution with fewer 
amounts of duct work and less pressure drop in fans with no cross-over of 
ducting across A-B bay. 
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 The Air Washer Units will primarily serve TG hall and the electrical areas like 
MCC Room, Switchgear Room and Cable Spreader Room. The washed air 
supplied to MCC / Switchgear / Cable Spreader Rooms will be exhausted 
outside through gravity dampers / exhaust fans (usually 60-65% of the supply 
air is exhausted to maintain a little overpressure inside the room). Fire dampers 
(Motorized) shall be provided in the supply air ducting / fans leading to all 
electrical rooms (MCC, Switchgear etc.). 

 
The supplied air in the lower level of TG hall after taking the heat load of TG 
bay rises through different openings to the upper floors and is then finally 
exhausted by means of Roof extractors placed over the roof of TG Hall.  
Some quantity of air leaks out through various leakage areas due to the 
overpressure maintained inside the TG Hall. 

 
 All these Air Washer Units shall be of package type construction enclosed in 

sheet metal casing to avoid the problem of water seepage and also to reduce 
load on building structure. Sump of AWU to be made out of sheet metal / 
masonry construction with anti-corrosive paintings. All accessories (except 
water circulation pumps with drive motors, strainers and some portion of 
piping) shall be placed inside the AWU casing. 

 
Roof extractors are to be provided with rain water protection cover.  

 
While developing the layout, all fresh air ventilation louvers shall be 
considered 1000 mm from floor level and directed downwards at an angle. 
Ventilation fans on AB bay roof shall be kept staggered and shall not be near 
the centerline of turbo generator set.  

 
2.02.00 Exhaust (pull type) ventilation system is adopted for the Battery Rooms by 

providing Bifurcated type axial flow exhaust fans (1R+1S) of spark proof 
construction and with flame proof motors and fusible link type fire dampers. In 
the event of failure of any of the battery room exhaust fans, the second fan 
will be put into operation to take care of the ventilation need of this Battery 
Room. All the parts of this system coming in contact with acid fumes shall be 
epoxy painted. The air discharge from the Battery Room shall be taken to a 
high level (around 1M above TG Building Roof Level) through an exhaust 
duct (MS Epoxy painted).  In case routing of such exhaust duct is not 
feasible, the steel parts in a radius of around 5M from the discharge end of 
the Battery Room Exhaust Fans shall have to be painted with acid resistant 
epoxy resin based paint. Intake Air for the battery room shall be drawn from 
the adjacent TG hall through manually operated louver shutter provided in the 
Battery Room. 

 
 A negative pressure shall be maintained inside the Battery Room to prevent 

leakage of acid fumes and other hazardous gases outside the Battery Room. 
 
2.03.00 Coal conveyor tripper floor of the Mill Bay shall be ventilated by means of 

Roof Extractors.  Air intake louvers should be provided at lower level for air 
entry to the coal tripper floor. 
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2.04.00 Pressurized Ventilation system shall be provided for the Elevator Machine 
rooms with the help of wall mounted Fan-Filter Units. Air will be exhausted 
through Back Draft Dampers. 

 
2.05.00 Exhaust Ventilation system shall be provided for the Toilets by installing wall 

mounted type exhaust fans. Air will enter the toilets through door grilles. 
 
2.06.00 In the MCC/ switchgear room of ESP, AHP & CHP Control Building, washed 

and filtered air supply will be provided by the Unitary Air Filtration Unit due to 
the reasons that the this building is located in a very dusty zone and heat load 
of this Building is high. 

 
2.07.00 Ventilation provision for Auxiliary Buildings in various locations shall be done 

as follows: 
 

Sl. 
No. 

Building Ventilation System 

1. Electrical MCC/Switchgear 
areas of ESP Control Building. 

Washed and filtered air supply from Unitary 
Air Filtration Unit (UAF) and exhausting it by 
back Draft Dampers. 

2. Electrical MCC/Switchgear 
areas of AHP Control Building. 

Washed and filtered air supply from Unitary 
Air Filtration Unit (UAF) and exhausting it by 
back Draft Dampers. 

3. Electrical MCC/Switchgear 
areas of CHP Control Building. 

Washed and filtered air supply from Unitary 
Air Filtration Unit (UAF) and exhausting it by 
back Draft Dampers. 

4. DG and Compressor Building For DG area air entry through intake 
louvers for radiator cooling (in case of air 
cooled DG) will serve the purpose of 
ventilation. 

For water cooled DG, exhaust ventilation 
will be provided by wall mounted exhaust 
fans and air entry through inlet louvers. 

For Compressor area wall mounted Supply 
air Fan Filter Units and air exhaust through 
Back Draft Dampers. 

For the associated Electrical room, 
Pressurized ventilation with wall mounted 
fan filter units and air exhaust through back 
draft dampers. 

5. DM Plant building Wall mounted Exhaust Fans for Plant area 
and Chemical Storage area and fresh air 
entry through Inlet Louvers. 
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6. Ash Slurry Pump house 

 

 

 

 

Wall mounted supply fans for the pump 
area. Hot air will be exhausted through wall 
mounted louvers. 

For the associated Electrical room, 
Pressurized ventilation with wall mounted 
fan filter units and air exhaust through back 
draft dampers. 

7. HFO & LDO Forwarding Pump 
house 

For pump area, wall mounted Exhaust fans 
of spark proof construction with flame-proof 
motors and fusible link type fire dampers 
and fresh air entry through Inlet Louvers. 

For the associated Electrical room, 
Pressurized ventilation with wall mounted 
fan filter units and air exhaust through back 
draft dampers. 

8. CW Treatment Building Wall mounted Exhaust Fans and fresh air 
entry through Inlet Louvers. 

9. DM, Service & Potable Water 
Pump House 

Wall mounted supply fans for the pump 
area. Hot air will be exhausted through wall 
mounted louvers. 

For the associated Electrical room, 
Pressurized ventilation with wall mounted 
fan filter units and air exhaust through back 
draft dampers. 

10. Chemical House Wall mounted Exhaust Fans for Plant area 
and fresh air entry through Inlet Louvers. 

For the associated Electrical room, 
Pressurized ventilation with wall mounted 
fan filter units and air exhaust through back 
draft dampers. 

11. CPU Regeneration Building Wall mounted Exhaust Fans for Plant area 
and fresh air entry through Inlet Louvers. 

12. Switch Yard Control Building For battery room, wall mounted Exhaust 
fans of spark proof construction with flame-
proof motors and fusible link type fire 
dampers and fresh air entry through Inlet 
Louvers. 

For the associated Electrical room, 
Pressurized ventilation with wall mounted 
fan filter units and air exhaust through back 
draft dampers. 
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13. Store Building Wall mounted Exhaust Fans and fresh air 
entry through Inlet Louvers. 

14. CW Pump House Wall mounted supply fans for the pump 
area. Hot air will be exhausted through wall 
mounted louvers. 

Alternatively, evaporative cooling system 
may be considered for pump area.  

For the associated Electrical room, 
Pressurized ventilation with wall mounted 
fan filter units and air exhaust through back 
draft dampers. 

15. AHP Compressor Building For Compressor area wall mounted Supply 
air Fan Filter Units and air exhaust through 
back draft dampers. 

For the associated Electrical room, 
Pressurized ventilation with wall mounted 
fan filter units and air exhaust through back 
draft dampers. 

16. Service Building For Electrical rooms, Pressurized ventilation 
with wall mounted fan filter units and air 
exhaust through back draft dampers. 

Exhaust Ventilation system shall be provided 
for the pantries by installing wall mounted 
type exhaust fans. Air will enter through door 
grilles / inlet louvers. 

Exhaust Ventilation system shall be provided 
for the stores by installing wall mounted type 
exhaust fans. Air will enter through door 
grilles / inlet louvers. 

17. Silo Utility cum HCSD Pump 
House 

Wall mounted supply fans for the pump 
area. Hot air will be exhausted through wall 
mounted louvers. 

For Electrical rooms, Pressurized ventilation 
with wall mounted fan filter units and air 
exhaust through back draft dampers. 

18. Vacuum Pump House 

 

Wall mounted supply fans for the pump 
area. Hot air will be exhausted through wall 
mounted louvers. 

19. Centrifuge Building Wall mounted Exhaust Fans and fresh air 
entry through Inlet Louvers. 
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20. Ash Water  Pump house 

 

 

 

 

Wall mounted supply fans for the pump 
area. Hot air will be exhausted through wall 
mounted louvers. 

For the associated Electrical room, 
Pressurized ventilation with wall mounted 
fan filter units and air exhaust through back 
draft dampers. 

21. Clarified Water Pump house Wall mounted supply fans for the pump 
area. Hot air will be exhausted through wall 
mounted louvers. 

For battery room, wall mounted Exhaust 
fans of spark proof construction with flame-
proof motors and fusible link type fire 
dampers and fresh air entry through Inlet 
Louvers. 

For the associated Electrical room, 
Pressurized ventilation with wall mounted 
fan filter units and air exhaust through back 
draft dampers. 

22. Toilets ( For all areas) Exhaust Ventilation system shall be provided 
for the Toilets by installing wall mounted type 
exhaust fans. Air will enter the toilets through 
door grilles. 

 
N.B.  Above requirement is tentative only based on the current Plot Plan. Final 

requirement of ventilation will be decided during detail engineering when 
the list of buildings will be finalized and layout drawing of each building 
will be frozen. 

 
2.08.00 In general, for a particular area / room ventilation equipment / systems shall be 

selected in multiple modules and therefore no idle stand-by equipment has 
been envisaged. However, for the Battery Rooms one idle stand-by fan unit 
shall be provided in consideration of their locations and hazardous spreading of 
acid fumes in case of failure of running fan. 

 
 
3.00.00 SCOPE OF SUPPLY 
 
3.01.00 Equipment 
 
 Equipment sizing is to be done on the basis of heat load and number of air 

changes. The higher of the sizes arising out of these requirements should be 
considered. Selection of fan duty conditions is to be supported by back-up 
calculations, to be enclosed with bid. 
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3.01.01 Centrifugal Fan unit each complete with:  
 

a) Fan impeller (backward curved) with casing and supports and required 
steel frame / supporting structure, if any.  

 
b) Electric drive motor of suitable rating considering at least 15% margin 

over the   shaft power consumption. 
 

c) Drive Pulleys, V-belt, belt guards, slide rails etc.  
 

d) Dampers at fan outlet and flexible connection (Rubberized Canvas) with 
matching flanges. 

 
e) Vibration isolators (rubber in shear type / neoprene rubber pad), 

foundation bolts and nuts. 
 

f) Removable drain plug with the fan casing. 
 
 NB: These Centrifugal fans also cover those required for Air Washer and 

Unitary Air Filtration Units. 
 
3.01.02 Wall mounted axial flow fans each complete with:  
 

a) Fan impeller of cast alloy aluminium construction (LM-6 Grade) with 
blades of aerofoil design. 

 
b) Electric drive motor of suitable rating considering at least 15% margin 

over the shaft power consumption including motor brackets. 
 

c) Vibration Isolators.  
 

d) Short duct (wherever required). 
 

e) Coned inlet and grouting framework, if any. 
 

f) Rain protection cowl with bird-screen made of GI, Foundation Bolts etc. 
 

g) Dry filters including fixing framework for fan filter unit (wherever 
required). 

 
h) Back draft dampers, wherever specified.  

 
i) Protective wire netting inside the room, wherever required.  

 
N.B.  For Toilets, Pantries, Stores requiring small capacity fans, Propeller type 

fans are acceptable. 
 
3.01.03 Roof mounted axial flow fan (Roof Extractor) each complete with: 
 

a) Fan impeller of cast alloy aluminium construction (LM-6 Grade) with 
blades of aerofoil design.  
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b) Electric drive motor of suitable rating considering at least 15% margin 
over the shaft power consumption including motor brackets. 

 
c) Vibration Isolators.  

 
 
 

d) Short duct mounting (if required) having inspection door and base with 
proper water sealing arrangement. 

 
e) Grouting Frame. 

 
f) Fan casing of heavy gauge sheet steel construction. 

 
g) Rain protection hood / cowl with bird screen and disconnection switch, 

foundation bolts etc. 
 
 
3.01.04 Sheet metal type Air washer Units (AWU), each complete with: 
 

a) Air Intake Louver with bird screen of GI construction. 
 

b) Automatically cleanable water flooded stainless steel mesh filters 
cleaned by one  bank of spray header with stainless steel water spray 
nozzles spraying water over the filter in the direction of air flow and one 
more bank of spray header with stainless steel water spray nozzles 
spraying water opposing the air flow. 

 
c) Two numbers Horizontally Split casing / back pull-out type Centrifugal 

pump sets (one running and one standby) complete with drive motor for 
circulation of water through the above spray header banks and provided 
with pot type suction strainer with bypass valves, inlet and outlet 
pressure gauges and filter back wash arrangement. 

 
d) Moisture eliminator sets of die-extruded PVC construction. 

 
e) Inspection doors with ladder and marine lights for different sections and 

cat walks as required. 
 

f) All valves, pipes with fittings, nuts and bolts, internal fittings and 
supports, including ball float valves for make-up water connection, 
quick-fill connection with valve, drain piping with valves up to the nearest 
drain point, and overflow connection with siphon. 

 
g) Double inlet Double width Centrifugal fan with electric drive motor, drive 

pulleys, v-belt, belt guards, cushy foot mountings, removable drain plug 
and other accessories as required. Both inside and outside surfaces of 
all parts of the fan shall be spray galvanized. The fan with drive motor 
shall be placed inside casing of AWU.  
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h) Air washer casing shall be sheet steel fabricated construction with 
adequate stiffeners, bracings etc. (duly spray galvanized / painted with 
epoxy resin based paint from inside and outside) covering all 
components of the Air Washer Unit including Centrifugal Blowers, but 
excluding the water circulating pump sets. 

 
  Top Surface of the AWU shall be thermally insulated with 13 mm thick 

thermal insulation made of Aluminium foil faced closed cell elastomeric 
Nitrile Rubber (of density min. 40 Kg/CuM) / XLPE (of density min. 33 
Kg/CUM) or equal having a thermal conductivity not exceeding 
0.035W/MK. The insulation shall have self extinguishing & non-dripping 
properties against fire attack.   

 
  Air Washer Sump made of sheet metal construction / masonry 

construction and duly painted with epoxy resin based paint both from 
inside and outside. The sump shall be complete with make-up water 
connection with float valve, quick fill connection with isolating valve, 
drain connection with valve, overflow connection with siphon and coarse 
strainer chamber and low level switch.  

 
  NOTE: Bidder will indicate make up water requirement for the 

equipment offered by them. 
 
 

3.01.05 Unitary Air Filtration (UAF) units each consisting of: 
 

a) Air Intake Louver with bird screen of GI construction. 
 

b) Automatically cleanable type Stainless Steel mesh Filters complete with 
SS / Al. frame continuously flooded with water by one bank of spray 
header with stainless steel water spray nozzles spraying water over the 
filter in the direction of air flow. 

 
c) Two (2) nos. (one no. working and one no. stand-by) Centrifugal mono-

bloc pumps for circulation of water. Pump system shall be provided with 
pot strainer with by-pass valves, inlet and outlet pressure gauges and 
filter back wash arrangement.  

 
d) Moisture eliminator sets of die-extruded PVC construction. 

 
e) UAF chamber & sump shall be of sheet metal construction. Both the 

casing and water sump shall be duly spray galvanized / painted with 
epoxy resin based paint from inside and outside and shall be complete 
with all valves, pipes, nuts and bolts, pipe hangers, supports, internal 
fittings and supports, suction pipe connection with coarse strainer, 
make-up water connection with ball float valve, quick fill connection with 
isolating valve, drain connection with valve, overflow connection with 
siphon and low level switch.  
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  Top Surface of the UAF shall be thermally insulated with 13 mm thick 
thermal insulation made of Aluminium foil faced closed cell elastomeric 
Nitrile Rubber (of density min. 40 Kg/CuM) / XLPE (of density min. 33 
Kg/CUM) or equal having a thermal conductivity not exceeding 
0.035W/MK. The insulation shall have self extinguishing & non-dripping 
properties against fire attack.   

 
f) Interconnecting G.I. piping between pump and UAF Spray Header / 

Sump complete with necessary supports and supporting structures etc. 
 

g) Inspection door with ladder, marine lights and cat walk in the spray 
chamber. 

 
h) Single inlet single width Centrifugal fan complete with electric drive 

motor, drive pulleys, V-belt, belt guards, slide rails and other 
accessories etc. Both inside and outside surfaces of all parts of the fan 
shall be spray galvanized. 

 
i) GI connection piece between the centrifugal fan and UAF casing. 

 
3.01.06 GI sheet steel fabricated ducting including the following: 
 

a) GI sheet metal (180 Grade) duct as per IS 655. Minimum duct thickness 
shall be 1 mm (20 G). 

 
b) Damper with control arrangement at each branch off and whatever 

necessary. 
 

c) All supply air grilles and diffusers made of powder coated MS sheet (20 
SWG) / extruded aluminium with volume control dampers and 
supporting frames as required at site. 

 
d) Supports and hangers including anchor bolts as required.  

 
e) Sealing compound and jointing gasket for ducts.  

 
f) Flexible connections of rubberized canvas. 

 
g) The exposed portion of the ducting shall be thermally insulated with 13 

mm thick thermal insulation made of Aluminium foil faced closed cell 
elastomeric Nitrile Rubber (of density min. 40 Kg/CuM) / XLPE (of 
density min. 33 Kg/CUM) or equal having a thermal conductivity not 
exceeding 0.035W/MK. The insulation shall have self extinguishing & 
non-dripping properties against fire attack.   

 
h) Motorized Fire Dampers with supply and Fusible Link type Fire 

Dampers with exhaust air duct / path (wherever applicable).  
 

 Motorized fire dampers will be provided in the supply air ducts and 
supply air openings leading to all the electrical areas (MCC and 
Switchgear Rooms, cable spreader rooms of Power House as well as 
ESP, AHP & CHP control buildings).  
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 The signal from smoke detectors / thermal sensors including potential 

free contact at the fire panel shall be sent to operate the supply air fire 
damper. In case of fire / power failure, the damper actuator shall be de-
energized to close the damper and respective fan motor shall be tripped 
in case of fire. 

 
 Power supply for the motorized dampers shall be arranged from 

Bidder’s respective Local Starter cum Control Panels (LSCP) for AWU / 
UAF unit. The fire dampers shall be electrically operated motorized type 
(rated 240V ± 10% volt, 50  ± 5% HZ AC). The damper shall be suitable 
for electrical opening and closing for their automatic operation and 
manual testing purpose with the help of bypass Push Buttons. The 
damper actuators shall be spring return type. The damper shall be 
interlocked with respective motors of ventilation system.  

 
 Fusible Link type Fire Dampers are to be provided with Exhaust duct / 

path wherever applicable. 
 

h) Back draft dampers will be provided at the air outlet areas where 
pressurized ventilation has been envisaged.  

 
3.01.07 All drive motors. 
 
3.01.08 Local Starter Cum Control Panels (LSCP) for AWU and UAF units. 
 
3.01.09 Local Starter Panels (LSP) for Ventilation fans except AWU and UAF units. 
 
3.01.10 Power and Control Cabling and Grounding details. 
 
3.01.11 Installation of all equipment supplied by bidder. 
 
3.01.12 Anchor bolts, nuts and bolts and loose fitting as would be necessary for 

erection and commissioning. 
 
3.01.13 One complete set of tools and tackles. 
 
3.01.14 One set of recommended spare parts for trouble free operation of the system 

together with mandatory spare parts as specified. 
 
3.01.15 Cleaning protection and painting as specified herein. 
 
3.01.16 The above clauses specify the equipment for general guidance only. Any other 

equipment and/or material necessary to ensure safe and satisfactory erection, 
commissioning, operation and maintenance shall also be included in the scope 
of the specification. 

 
3.01.17 Grounding of all drives and equipment required for Power House Ventilation 

system as per Main Plant Package, Technical Specifications, and relevant 
volume for Electrical Works. 
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4.00.00 CONTROL PHILOSOPHY 
 
4.01.00 Ventilation fan motors  
 
 All ventilation fan motors except Air Washer / UAF Units shall be controlled 

from Local Starter Panel / Switch to be provided near each fan. 
 
4.02.00 Air Washer / UAF Units 
 
 Each Air Washer / UAF Unit will have one Local Starter cum Control Panel 

(LSCP) located near each Air Washer / UAF Unit for it’s control. 
 

a) Humidity Control (applicable for Air Washer) 
 

 To protect the equipment located in the ventilation space (mainly for the 
MCC/ Switchgear Room) from effects of high humidity, the control 
device using humidistat is interlocked with a two-way actuator operated 
control valve to be mounted on the header of that spray bank which is 
not connected with the filter washing. Humidity beyond 60% RH in 
these ventilated spaces shall automatically close the two-way valve. 
The valve may be opened automatically at about 50% RH. However, 
manual over-ridding facility shall be provided for this humidistat 
controlled valve. Minimum two (2) nos. Humidistat shall be provided for 
each Air Washer Unit. 

 
 Relative humidity inside the ventilated areas shall also be displayed 

digitally on the LSCP.  
 
 

b)  AWU / UAF Unit Sump Water Level Control 
 

 The water sump of each Air Washer / UAF Unit shall be provided with a 
low level switch which will initiate an alarm & will trip the pump, in case 
water level falls below a pre-determined mark. At the delivery pipe of 
each pump a pressure switch will be provided along with pressure 
indicator. 

 
c) Following indications are to be provided in Local Starter-cum-Control 

Panel for Air Washer / UAF Units.  
 

I. FAN RUNNING. 
 

II. FAN STOP. 
 

III. PUMP – 1 RUNNING (FOR SPRAY SET ARRANGEMENT). 
 

IV. PUMP – 1 STOP (FOR SPRAY SET ARRANGEMENT). 
 

V. PUMP – 2 RUNNING (FOR SPRAY SET ARRANGEMENT). 
 

VI. PUMP – 2 STOP (FOR SPRAY SET ARRANGEMENT). 
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VII. FAN MOTOR OVER LOAD TRIP. 
 

VIII. PUMP - 1 MOTOR OVER LOAD TRIP. 
 

IX. PUMP - 2 MOTORS OVER LOAD TRIP. 
 

X. RH HIGH.   
 

XI. RH LOW. 
 

XII. SUMP WATER LEVEL LOW. 
 

XIII. Relative Humidity 
 
 Provision of alarm (audio-visual) for Trip of any motor & low water level in the 

sump shall also be kept in the Local Starter cum Control Panel. 
 

d) Motorized Fire Dampers 
 

Motorized Fire Dampers are to be installed in the ventilation supply air ducting / 
with the supply air fans leading to electrical rooms like various MCC Rooms, 
Switchgear Rooms and Cable Spreader Rooms. These dampers shall be 
operated with the help of signal from smoke detectors / thermal sensors 
through zone fire panel. Motors shall remain energized in normal condition to 
effect opening of dampers. In the event of fire, the motors will be de-energized 
and the damper will close due to spring action.  

 
In case of fire, all the motorized fire dampers provided in the supply air duct 
will close and the relevant fan motors will be tripped at the same time. The 
signals for this operation will come from  zone fire panel. 

 
In case of fire in the TG Hall or in the electrical rooms, all the supply fans of 
AWUs shall be stopped automatically with the sense from smoke detectors / 
thermal sensors through zone fire panels. 

 
 
5.00.00 DESIGN CRITERIA 
 
5.01.00 The design outside condition are taken from the Meteorological Station at  

Khammam  nearest to the Kothagudem Thermal Power Station shall be 
considered as follows: 

 
 Summer: 42.6 Deg. C (DB), 26.6 Deg. C (WB) 

 
Monsoon: 30.9 Deg. C (DB), 25.8 Deg. C (WB)   

 
Winter: 20.8 Deg. C (DB), 18.4 Deg. C (WB) 

 
5.02.00 Inside Design Condition 
 
 The desired condition inside the ventilated space has to be maintained by 

selecting proper type of Ventilation System. 
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5.02.01 In dry type forced (mechanical) Ventilation System where the ambient air is 

drawn and distributed inside the building/room and then exhausted, the 
average design condition inside the space to be ventilated is to be restricted 
about 3°C higher than the ambient (outside) dry-bulb temperature. Relative 
humidity will depend upon moisture content of ambient air. 

 
5.02.02 In the areas ventilated by evaporative cooling units, the inside dry bulb 

temperature will be restricted to 5ºC less than the summer ambient 
temperature (DB). This temperature will occur only for a few hours of some 
days in peak ambient condition and will prevail near the roof level where the hot 
air along with some solar heat load through roof will be exhausted out by roof 
extractors /wall mounted exhaust fans/louvers/back draft dampers.  

5.02.03 Inside condition of TG hall and other electrical areas like switchgear room, 
MCC room of Power House building will be made reasonably dust free by 
adopting flooded type filter in the Air Washer Units. Moreover some amount of 
over pressure will be maintained inside the TG hall and electrical areas, and 
dust infiltration will be prevented thereby. For this system to work effectively, 
the rolling shutters should be kept closed. In some dry type mechanical 
ventilation, dry type washable metallic filter shall be adopted where cleanliness 
requirement is of importance. Here also some amount of over pressure will be 
maintained by using back draft damper to prevent the ingress of dust. 

 
5.02.04 Auxiliary buildings should be ventilated generally as mentioned earlier. Areas 

not covered in these places but require ventilation should also be ventilated. 
 
5.02.05 The following minimum air change rates are to be maintained for the areas 

indicated below. 
 

Building / Area Air Change / Hour 

TG Hall  6 

Cable Spreader Room 5 

Electrical Room like MCC Room, Switchgear Room 
in the TG Building 

15 

Oil Room 20 

Battery room 20 

Elevator Machine Room 15 

Mill building – coal bunker area 30 

Non AC areas of ESP, AHP  & CHP control building 15 

Chemical House 20 

DM plant  10 

HFO & LDO forwarding pump house  20 

Stores 5 

DG area 10 
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Building / Area Air Change / Hour 

Compressor house 15 

Switchyard Control Building (Non AC area )               15 

Pump Houses –pump area 10 

Electrical Rooms associated with the pump Houses  15 

Electrical Rooms for all Auxiliary Buildings  15 

Toilets  20 

Pantries   20 

 
 
 Note: 
 
 The fan capacities shall be decided on the basis of the actual Heat Load and 

specified temperature rise or specified minimum air change rate, whichever is 
higher. 

 
6.00.00 DESIGN AND CONSTRUCTIONAL REQUIREMENT 
 
6.01.00 General 
 
6.01.01 All equipment shall be heavy-duty type suitable for installation in heavy 

industries and long period of uninterrupted service. 
 
6.01.02 The equipment shall be designed to permit interchangeability of parts and ease 

of access during inspection, maintenance and repair. 
 
6.01.03 All parts subject to substantial temperature changes shall be designed and 

supported to permit free expansion or contraction without resulting in leakage, 
harmful distortion or misalignment. 

 
6.01.04 All electrical and mechanical equipment shall be designed and manufactured 

so that no damage will result from transportation, storage, installation and 
operation of the equipment with the climatic conditions to which it will be 
subjected. 

 
6.01.05 All materials used shall conform to the specification and shall be new and first 

class in all respects. 
 
6.01.06 Anchor bolts, nuts and seating steel work shall be supplied with the equipment. 

Only hexagonal nuts shall be used for holding down the equipment, with proper 
lock nuts. All bolt holes shall be spot faced for nuts. In specific cases where not 
necessary, spot facing may be omitted. 

 
6.01.07 Casting and welding shall conform to their respective specifications and shall 

be free from flaws and objectionable imperfections, machined true and in a 
work-man like manner. 
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6.01.08 Proposal for repair or any similar operations involving the plugging, welding, 

boring or addition of metal to the original castings, shall be submitted to the 
Purchaser/Consulting Engineer and approval shall be received before any such 
work is carried out. Drawings showing details and locations of such 
modifications shall be submitted to the Purchaser/Consulting Engineer for his 
records. 

 
6.01.09 The separate pieces of equipment shall be marked with unit number. The 

assembly drawing shall indicate part number of each equipment and unit 
number for easy correlation. 

 
 
6.02.00 Centrifugal and Axial Flow Fans 
 
6.02.01 Centrifugal fans shall be SISW/DIDW as mentioned in the Specification. The 

design shall be in general end suction and upward/downward/inclined/ 
horizontal discharge type as demanded by the system/installation need. All 
centrifugal fans are coupled to the drive motors with V-belts. Puller holes 
should be provided on fan impellers and pulleys for ease of extraction from 
fan/motor shaft. Fan/motor shafts should have threaded centre holes for fixing 
pushers and locking the impeller/pulley axially on fan/motor shaft. 

 
6.02.02 All Roof extractors / supply fans and wall mounted exhaust/supply fans are of 

direct drive axial flow type. Roof extractors/supply fans shall have multi-bladed 
impeller with a short duct casing while wall mounted exhaust/supply fans shall 
have coned inlet suitable for free discharge of air. 

 
6.02.03 The centrifugal fans and axial flow fans shall be capable of withstanding the 

stresses which may be experienced during normal operation under the 
condition which it is required for and during over speed test. 

 
6.02.04 It is desirable that all centrifugal fans shall be designed to operate within 9% 

and 25% of system throttling line. 
 
6.02.05 All the fan units shall be reasonably noise and vibration free in operation and 

therefore of reasonably low speed. RPM of axial flow fans shall be restricted 
within 1000 to reduce their noise level excepting roof extractors for which RPM 
shall be restricted to 1500. Outlet air velocity of all fans shall be restricted within 
12 m/s. 

 
6.02.06 Casing for centrifugal and axial flow fans shall be reasonably leak proof. 
 
6.02.07 The first critical speed of the rotating assembly shall be at least 25% above the 

operating speed. 
 
6.02.08 Fan wheels shall be statically and dynamically balanced according to AMCA 

standard.  Fans of 5 HP and above sizes must be dynamically balanced. 
 
 
 
 

Page 72

571290/2024/PS-SR-PM
205



Telangana State Power Generation Corporation Ltd.  EPC Bid Document 
1x800 MW Kothagudem TPS e-PCT/TS/K/02/2014-15 
 

DEVELOPMENT CONSULTANTS  V.IIID/S-2 : 18 
(e-PCT-TS-K-02-2014-15-Vol IIID-SECTION-III) 

6.02.09 Impeller 
 

a) The blades of the centrifugal fan impeller for all units shall be backward 
curved unless otherwise specifically mentioned. The blades of the 
impeller shall be die formed aerofoil or laminar type. They shall have 
self-cleaning and non-overloading characteristics, and shall be welded 
to the back plate and shroud, if any. The fan wheel shall be statically 
and dynamically balanced. 

 
b) The axial flow fan impeller shall be cast in one piece, finished all over 

and are fully balanced both statically and dynamically. Finally the 
assembled rotor shall be dynamically balanced. All axial flow fan 
impeller shall consist of high efficiency aerofoil section blades. Puller 
holes should be provided on fan impellers and pulleys for ease of 
extraction from fan/motor shaft. Fan/motor shafts should have threaded 
centre hole for fixing pushers and locking the impeller/pulley axially on 
fan/motor shaft. 

 
6.02.10 Casing 
 

a) Centrifugal fan casing shall be of welded construction and provided with 
flanges on inlet and outlet sides for duct connection. Mounting legs 
welded to the casing shall be provided. Plummer blocks should 
preferably be not supported on the bracings/stiffeners of casing 
sidewalls. 

 
b) Axial flow fan casing for roof extractors/supply fans and their 

components shall be suitable for outdoor installation. The casings will 
be provided with flanges at inlet and outlet. All nuts & bolts associated 
with it shall be of zinc or cadmium plated with proper baking to remove 
hydrogen. 

 
 Easily removable inspection cover having galvanized fly nut shall be provided. 

The inspection covers shall be located such that the grease nipple for all 
bearings and also motor terminals are easily accessible through the cover. It is 
however, preferred that provisions will be there for greasing the fan bearings 
from outside the fan casing.  

 
 Suitable motor brackets as per manufacturer's standard for both roof and wall 

exhausters/supply fans shall be fitted. The brackets shall be designed to 
provide rigid mounting for motors. 

 
6.02.11 Bearing  
 
 Centrifugal fan shaft shall be mounted on self-aligning, heavy-duty spherical 

roller bearing of adequate capacity and life. In no case the life of the bearings 
shall be less than 40,000 hours. Centrifugal fans for air washers installed in the 
T.G. Building, should have minimum bearing life of 100,000 hours. Bearings 
shall be grease lubricated and provided with fittings for lubrication from outside. 
The bearings shall be located in an easily accessible location to facilitate 
maintenance. 
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6.02.12 Roof extractors/wall mounted fans (if located on the exposed wall) shall be 
provided with hood for protection against rain and other contingencies. It must 
ensure no dripping of rainwater under any circumstances and will have low-
pressure drop of air. The hoods shall be provided with a heavy gauge 
expanded metal bird screen. Axial flow fans should be fitted with protective 
screens from inside of room. 

 
 Rain protection cowls will be designed to suit wall mounted exhaust/supply fans 

for protecting fans from rain. The cowls will be provided with bird screen of 
heavy gauge expanded metal netting. 

 
 A typical sketch enclosed herewith shows arrangements for both roof extractors 

and rain protection cowl. Any other approved design for the hoods and cowls 
can be considered. Grouting frames for the cowls if required shall be included 
in the supply along with nuts and bolts. 

 
6.02.13 Coned Inlet  
 
 Wall mounted exhaust fans shall be provided with coned inlet made of M.S. 
 
6.02.14 Inlet Screen  
 
 Inlet screen shall be manufactured of min. 14 SWG galvanized wire knitted in 

1" square mesh. Suitable flanges to protect the edges of the screen shall be 
provided. 

 
6.02.15 Vibration Isolator  
 
 Double deflection rubber in shear or rubber in compression type vibration 

isolators shall be provided with each centrifugal fan and each axial flow fan. 
Rubber bushes, washers, wherever needed for the vibration isolators shall be 
included in the supply. Sufficient number of such isolators shall be provided to 
ensure isolation of foundation from vibration of the equipment. 

 
6.02.16 Fans For Special Application 
 
 Fans for battery room, oil rooms and fuel stores shall be of spark proof 

construction. These axial flow type fans shall be bifurcated type construction 
with motor away from air stream. Motors for these fans shall be of flameproof 
construction. 

 
 All fans for special application shall have all accessories as mentioned in the 

Specification. 
 
6.02.17 Fan Drive 
 
 a) Centrifugal fans shall be provided with V-belts and sheaves. All belts 

shall be sized with minimum 1.5 service factor. All V-belt drives shall be 
equipped with removable guards that do not impede the air flow to the 
fan inlet. There shall be a minimum of two belts per drive. All pulleys 
should have threaded puller holes for the ease of their extraction. 
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 b) All direct drive axial flow fan impellers shall be directly mounted on 
extended motor shaft. 

 
6.02.18 Materials of Construction  
 
 The following materials shall be used for the construction of various parts: 
 

a) Centrifugal fan impeller : MS sheet (IS-2062) duly 
spray  galvanized  

b) Axial flow fan impeller : Cast Aluminium Alloy (LM-6 
Grade) 

c) Fan shaft : EN-8 as per BS-900 or 
equivalent 

d) Fan Scrawl : Heavy gauge M.S. (IS-
2062) 

e) Fan supports, frames and : M.S. of adequate thickness 
(IS-Structure.- 2062) 

f) Coned  inlet  for wall mounted exhaust 
fans / Supply fans 

: M.S. (IS-2062) 

g) Dampers : M.S. of heavy gauge (IS-
2062) 

h) Flexible connections for fan inlet and 
outlet 

: Plastic impregnated canvas 
with M.S. flange & cleats. 

i) “V” pulleys : G.I. multi-grooves (IS-210, 
Gr.20) 

j) “V” belts (Matched sets) : Reinforced rubber of 
appropriate section. 

k) Slide rails : C.I. or M.S. 

l) Connection pieces : Galvanized iron according 
to supplier’s design. 

m) Bolts and Nuts : GI or cadmium plated 
unless otherwise specified. 

n) Rain protection cowls, hoods And  
casing for roof Exhausters/wall 
exhausters/ Supply fans 

: Aluminium or hot dipped 
galvanized after fabrication 
from M.S. 

o) Vibration isolating pad washers & 
bushes, if any. 

: Hard synthetic rubber of 
Hardness 40° shore. 

 
 
 

Page 75

571290/2024/PS-SR-PM
208



Telangana State Power Generation Corporation Ltd.  EPC Bid Document 
1x800 MW Kothagudem TPS e-PCT/TS/K/02/2014-15 
 

DEVELOPMENT CONSULTANTS  V.IIID/S-2 : 21 
(e-PCT-TS-K-02-2014-15-Vol IIID-SECTION-III) 

6.03.00 Air Washer Units 
 
6.03.01 General 
 

I. Air washer shall be of sheet metal type construction. The air washer 
unit is a complete system comprising air washer internals, casing, 
Masonry Sump (tank), associated pumps and fans. 

 
II. The air washer unit shall be designed as Two Banks water spray 

system type units.  Ambient air is sucked by the centrifugal fan unit / 
units successively through the Air Intake Louver with Bird Screen of GI 
construction, automatically cleanable type Stainless Steel mesh Filters 
complete with SS / Aluminium frame continuously flooded with water 
through Stainless Steel water spraying Nozzles from one spray bank 
header and another bank of spray header with Stainless Steel water 
spraying Nozzles spraying water in the opposite direction of air, Die-
extruded PVC moisture eliminators and finally delivered to the duct 
system with Supply air Grilles for distribution. Properly hinged air tight 
epoxy painted inspection doors of suitable sizes shall have to be 
provided in each sheet metal Air Washer.  

 
III. The Air Washer Units shall be suitable for running with clarified water.  

 
IV. The air washer units shall be designed for a saturation efficiency of 

90%. 
 

V. All the equipment for the air washer units shall have to be 
accommodated as per space availability.  But within the space allotted 
the equipment design and location may be modified to suit the 
supplier’s standard equipment. 

 
VI. The various sections of the unit shall be bolted with suitable gasket to 

avoid leakage of water.  All the sections of the units shall be Epoxy 
painted from inside and outside to prevent corrosion/ weathering 
damage.  The nuts and bolts used for jointing the sections shall also be 
galvanized.  All in side and out site parts of the fan shall be spray 
galvanized except the fan shaft that shall be of epoxy painted. 

 
6.03.02 Filter Section 
 
 The Filter section consists of a set of Stainless Steel (SS-316) mesh filter 

modules mounted on a ladder type SS / Aluminium framework of not less than 
16 G thick and quick release mechanism for easy dislodgement of the filter 
modules. The filter material shall be weaved with SS wire of 0.16 mm dia. 
providing an aperture of max. 0.025 mm. Such filters are continuously flooded 
with water spray from double bank spray header system in the direction of 
airflow. The water will be collected in a masonry tank and will be re-circulated 
by means of the said pump.  

 
 The filter module size shall not be more than 610 mm x 610 mm. 
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 The pressure drop across the filter shall be restricted to 8 mm of WG in clean 
condition and 12 mm of WG in dirty condition.  The face velocity across the 
filter shall not exceed 2.5 m / sec. 

 
6.03.03 Spray Arrangement  
 

I. There will be two bank water spray system each bank is having a 
number of branches with spray nozzles. The Spray nozzles shall be 
made of Stainless Steel and shall be of hollow-cone type with an orifice 
dia. of 6 mm. Supplier shall confirm the layout of the nozzles on the 
vertical face. The nozzle arrangement shall ensure good spray 
distribution and fine break-up of water across the air stream. 

 
II. The water header and piping shall be of G.I. One pot strainer with very 

fine mesh brass screen shall be fitted preferably in the suction line of all 
the pump sets.  The strainer should have a by-pass line. 

 
III. Water from the washer chamber tank shall be taken through a primary 

screen type water filter fitted in an accessible position in the tank.  The 
filter screen shall be manufactured of S.S netting in a S.S. Frame. 

 
IV. All accessories like valves, drain valves, fittings, pipe support, hangers, 

etc. shall be included in the supply. These will be manufactured 
according to the supplier’s standard. 

 
V. The Contractor shall use the regular type fittings / bends for piping as 

per IS-1239.  Spacing and location of hangers shall conform to the 
preferred engineering practice.  All materials for anchoring the hangers 
with reinforced concrete work or building structural beams and columns 
shall be furnished by the Tenderer. 

 
VI. All drain pipes will use “Tee” fitting instead of elbows or bends. “Tee” 

fittings should be installed such that the plugs can be removed and any 
section of the pipe can be cleaned.  Drain valve will be located at the 
lowest point of the pipelines.  If necessary, more than one drain valve 
will be installed to facilitate complete drainage from pipe.  The make-up 
piping including all valves, bends, fittings, supports etc. shall be 
supplied by the Tenderer. 

  
6.03.04 Pumps  
 
 The water spray will be generated with the help of a Horizontal Split Casing  / 

back pull out type Centrifugal Pump-Motor set and associated Medium Class 
GI piping with all fittings and supports. 

  
 Details on pumps are furnished under separate clauses. 
 
6.03.05 Moisture Eliminator Sets 
 

I. Moisture eliminator sets used for the air washer units shall be vertical 
and die-extruded PVC construction. 
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II. Face velocity of air for the PVC Eliminator sets shall not exceed 2.5 m / 

sec. 
 

III. Eliminators shall be manufactured in suitable sizes for easy handling, 
erection and replacement whenever necessary. 

 
IV. Moisture Eliminator shall have bends at 300 with the direction of airflow 

and shall have 2 effectively hooked edges for trapping the carry over of 
water. The catcher should face the direction of airflow. 

 
V. The Moisture Eliminators shall be fixed rigidly in their proper position 

and spacer shall be provided to maintain the proper gap. 
 

VI. Holding frame for the PVC Eliminators shall be of G.I. angles of 
adequate strength for support. 

 
VII. Eliminator plates shall be of die-extruded PVC having at least three (3) 

bends and shall be provided with suitable drip tray and draining facility.   
 
6.03.06 CENTRIFUGAL FANS 
 
 Details of fans are furnished under separate clauses. 
 
6.03.07 CASING & TANK 
 
 The equipment shall be located within the sheet metal fabricated casing as 

specified in the other part of the specification with adequate stiffeners, bracings 
etc duly epoxy painted / spray galvanized from inside and outside. The overflow 
pipe connected with masonry water tank must be terminated with a siphon, to 
avoid leakage of air into the air washer chamber.  All air washer internals 
coming in contact with moist air shall be epoxy painted. All inside and outside 
parts of the fans shall be spray galvanized whereas the shaft shall be epoxy 
painted. Provision of Marine lights shall be kept in both the Filter and Fill 
section.   

 
 Top Surface of the AWU shall be thermally insulated with 13 mm thick thermal 

insulation made of Aluminium foil faced closed cell elastomeric Nitrile Rubber 
(of density min. 40 Kg/CuM) / XLPE (of density min. 33 Kg/CUM) or equal 
having a thermal conductivity not exceeding 0.035W/MK. The insulation shall 
have self extinguishing & non-dripping properties against fire attack.   

 
 This air washer contain the  sheet metal / masonry sump (tank) shall be 

connected with the Filter section and shall be complete with make-up 
connection with float valve, quick fill connection, drain connection with valve 
and overflow connection with siphon. The tank shall be of epoxy painted / spray 
galvanized from inside and outside.  
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6.04.00 UNITARY AIR FILTRATION UNIT 
 
6.04.01 Unitary Air Filtration Unit is a complete system comprising UAF internals, 

casing, tank, associated pumps and fan.  
 
6.04.02 The UAF units shall be designed for a saturation efficiency of 60%. 
 
6.04.03 Unitary Air Filtration Unit shall have in general one set of air intake louver, one 

set of automatically cleanable type Stainless Steel mesh Filters with continuous 
water spraying arrangement over the surface of it to clean the filters and PVC 
die-extruded Moisture Eliminator sets after the above water flooded filters to 
eliminate the carry over of moisture. Suitable stainless steel grid shall be used 
inside both the filters and eliminators for reinforcement. 

 
6.04.04 Water will be re-circulated by means of mono-bloc pumps.   
  
 Details on pumps are furnished under separate clauses. 
 
6.04.05 The unit shall be self-enclosed by MS casing duly painted with epoxy resin 

based paint / spray galvanized.  The casing front shall be provided with the air 
intake louvers with bird screen of GI construction.  Water with the dirt will be 
collected in the MS sump duly painted with epoxy resin based paint and bled off 
to the drain in small quantity. 

 
 Top Surface of the UAF shall be thermally insulated with 13 mm thick thermal 

insulation made of Aluminium foil faced closed cell elastomeric Nitrile Rubber 
(of density min. 40 Kg/CuM) / XLPE (of density min. 33 Kg/CUM) or equal 
having a thermal conductivity not exceeding 0.035W/MK. The insulation shall 
have self extinguishing & non-dripping properties against fire attack.   

 
6.04.06 The drain pan shall be provided with overflow pipe terminating to the nearest 

drain point .The unit may be installed indoor or outdoor as shown in drawings.  
Suitable rain protection sheds of sheet metal construction shall be provided for 
the motors installed outdoors. 

  
6.04.07 One backward curved Centrifugal Fan Motor unit shall be used for conveying 

the air. All parts of the fan for this system coming in contact with moist air shall 
be spray galvanized except the fan shaft, which shall be epoxy painted. 

 
 Details of fans are furnished under separate clauses. 
 
6.04.08 Velocity through any section of UAF unit shall not exceed 2.5 M/Sec. except for 

Inlet louver for which the face velocity shall not exceed 2 M/Sec. 
 
6.05.00 WATER PUMP 
 
6.05.01 Each water circulating pump set shall be of horizontal split casing / back pull 

out type centrifugal type, directly coupled to electric drive motor and mounted 
on a common base plate. However, pumps having motor of 5 HP or below can 
be of mono-block construction. 
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 The pump shall be complete with casing, impeller, renewable type wearing 
rings, shaft, shaft sleeve, bearings, stuffing box, cowlings, base plate etc. as 
applicable. The design pressure for the casing shall not be less than 16 bar for 
Air Washer pump sets. 

 
6.05.02 The pumps will operate under flooded suction and shall have radial suction and 

vertical discharge. 
 
6.05.03 Pump head-capacity characteristics shall be gradually rising from operating to 

shut-off point without any zone of instability.  The pump BHP flow 
characteristics shall preferably be non-over loading type beyond rated capacity 
point. 

 
 Pump shall be rated for continuous operation. 
 
6.05.04 Operating speed of the pump shall preferably be not more than 1500 RPM. 

Vibration isolators of efficiency 90% (approx.) shall have to be provided for 
each pump set. 

 
6.05.05 Material of the pump sets shall preferably be as follows (all material shall be of 

tested quality):  
 
 a) Casing   - Cast iron, Grade-FG200 as per IS-210 
 
 b) Impeller and wearing rings - Bronze 
 
 c) Shaft    - EN-8 as per ES-900 
 
 d) Shaft sleeve   - Bronze as per IS-318 
 
6.05.06 The pump bearings and the shaft shall be sized adequately to take the 

maximum possible unbalance loads occurring due to all mechanical and 
hydraulic reasons.  Bearings should have a minimum life of 40000 hours of 
operation. 

 
6.05.07 Pump and drives shall be directly coupled though a flexible coupling.  Suitable 

coupling guard shall be provided for each pump. 
 
6.05.08 Each pump shall be complete with the following accessories:  
 

• Pot type strainer at inlet complete with screen, drain arrangement etc. 
All pot type strainers shall have easily removable top cover for access to 
the filter cartridge. The filters shall be fitted with fine mesh copper or 
brass wire strip. 

 
• 150mm dia dial type Pressure Gauges, one each at the suction and 

discharge side of the pump set. The pressure gauge of the pump sets 
will be connected with a siphon and a two position brass cock. 

 
• Butterfly type isolating valves, one each at suction and discharge side of 

the pump. 
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• Non-return (check) valve at the discharge side of the pump set. 
 

• Base plate, coupling, coupling guard, anti-vibration mountings and 
foundation bolts. 

 
• All integral piping required for sealing, cooling, casing, drains and vent 

connections. 
 
6.05.09 The design of the pumps shall conform to the relevant IS Code, Standards of 

Hydraulic Institute of U.S.A. or approved equivalent. 
 
6.05.10 Pump motor will be selected on the basis of 15% margin over the shaft power 

consumption or more than the limit load of the pump which ever is higher. For 
other electrical particulars of the motor refer detailed specification of the 
motors. 

 
6.05.11 Major rotating components of the pumps like impellers, balancing drums etc. 

shall be individually balanced statically and finally each pump shall be 
dynamically balanced. 

 
6.05.12 The critical speed of the pump shall be at least 20% above the operating 

speed. 
 
6.05.13 All pumps and motors shall be aligned properly, and bolted and doweled to a 

common base frame. 
 
6.06.00 WATER PIPING 
 
6.06.01 Water piping for 150 NB or below GI-Heavy Class conforming to IS-1239, Part-

I. For higher sizes black steel pipe, heavy grade conforming to IS-3589, Fe 410 
grade shall be supplied. Drain water piping shall be of M.S. heavy grade. 

 
6.06.02 The piping shall be so designed that the water velocity through the piping shall 

not exceed 2.5 m/sec and also the piping friction drop shall be limited to 4 m 
per hundred meter of pipe length. Pipe sizes, if indicated in tender drawings 
shall be followed. 

 
6.06.03 The pipes shall be of plain end in case of M.S. Pipes (i.e., suitable for welded 

connections) as far as possible. 
 
6.06.04 Counter-flanges for connecting to flanges on valves or equipment shall be 

made of IS-2062 or superior and shall preferably be slip on type, suitable for 
welding on the piping in case of M.S. Piping. 

 
6.06.05 All bolts and nuts for flange connection shall be hexagonal carbon steel type as 

per IS-1363 and with the material and other requirements as per IS-1367. All 
threaded valves shall be provided with nipples and flanged pairs on both sides 
to permit flanged connections for ease of removal / replacement of valves. 

 
6.06.06 Bends, fittings fabricated at site is not acceptable. The Contractor shall use the 

standard fittings / bends, as per IS-1239, Part-II. 
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6.06.07 Spacing and location of hanger shall conform to preferred engineering practice. 

Hangers and supports shall be made up of structural steel sections. The design 
of the hangers and supports shall provide for suitable protection to insulation on 
the pipes, wherever applicable. All materials for anchoring the hangers with 
reinforced concrete work or building structural beams and columns shall be 
furnished by the Bidder. The supports within the plant room shall be of 
structural / pipe supports from the floor and is to be provided by the Contractor. 

 
6.06.08 The flanged joints for water line will use canvas, impregnated rubber gasket. 

Compressed fiber gaskets shall be used with flat face flanges and raised face 
slip-on flanges. Spiral wound gaskets shall be used with raised face flanges, 
except for raised face slip-on flanges. Gaskets containing asbestos are not 
acceptable. 

 
Gaskets shall be suitable for the design pressures and temperatures: - 

 
 i) Compressed Fiber Gaskets: Compressed fiber gaskets shall be in 

accordance with ANSI B16.21, and materials shall be suitable for a 
maximum working pressure of 40 bar and a maximum working 
temperature of 400° C. Gaskets shall be dimensioned to suit the contact 
facing. They shall be full faced for flat face flanges and shall extend to 
the inside edge of the bolt holes on raised face flanges. Gaskets for 
plain finished surfaces shall be not less than 1.6 mm thick and for 
serrated surfaces shall be not less than 2.4 mm thick.  

 
 ii) Spiral Wound Gaskets: Spiral wound gaskets shall be constructed of a 

continuous stainless steel ribbon wound into a spiral with non-asbestos 
filler between adjacent coils. The gasket shall be inserted into a steel 
gauge ring whose outside diameter shall fit inside the flange bolts 
properly positioning the gasket. The gauge ring shall serve to limit the 
compression of the gasket to the proper value. Compressed gasket 
thickness shall be 3.3 mm ±0.1 mm.  

 
iii) Ring Joint Gaskets: Ring joint gaskets shall be octagonal in cross 

section and shall have dimensions conforming to ANSI B16.20. Material 
shall be suitable for the service conditions encountered and shall be 
softer than the flange material. 

 
iv) Rubber Gaskets: Rubber gasket materials shall be cloth inserted sheet 

rubber and shall conform to ANSI B16.21. They shall be full face and 
1.6mm thick. 

 
 The material should be able to withstand adequate strength in compression 

without damage. Pipe lines should be such installed that any equipment or 
valves can be removed by disconnecting flange bolts and nuts union joints. If 
necessary, a short piece joint to be installed for easy removal. All threads for 
screwed joints should be properly made. The threads will be covered to make a 
leak proof joint. Pipes passing through any building structure will pass through 
a pipe sleeve. The thickness of pipe sleeve will be not less than the thickness 
of the passing pipe itself. A rubber grommet or such other material will protect 
pipes entering any equipment. 
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6.06.09 All drain pipes will use ‘tee’ fitting instead of elbows or bends. ‘Tee’ fitting 

should be such installed that the plug can be removed and any section of pipe 
can be cleaned. Drain valves will be located at lowest point of pipelines. If 
necessary, more than one drain valve will be installed to facilitate complete 
drainage from pipe. 

 
6.06.10 Water filling valve and air vent shall be installed on the highest point of pipeline. 

If necessary, more than one valve is to be installed for satisfactory operation or 
maintenance of the plant. Location of instruments, fittings, fixtures shall be as in 
single line flow diagram. Location / sizes of air vents are also indicated. 

 
6.06.11 Piping arrangement and alignment shall be as per layout. 
 
 
6.07.00 VALVES & ACCESSORIES 
 
6.07.01 General 
 
 Water line gate valves shall conform to IS: 778-1984 for smaller sizes and IS: 

780-1984 for larger sizes.  Those shall be designed for working pressure of 16 
Kg/Sq.Cm. The valves shall be I.S.I. marked and of reputed make. Alternatively 
water type, butterfly valve can be offered.  Those valves shall be manufactured 
and tested conforming to BS: 5155 and AWWA C504. 

 
 Note: Butterfly type valve can be offered in the range 80 mm N.B. up to and 

including 150 mm N.B. 
 
6.07.02 Gate Valves 
 
 Those shall be non-rising stem of following material of construction. 
 
 Up to 65 mm dia  : Brass body and Brass internals, Screwed  
      Ends 
 
 Valve rating   : Class - 2 
 

 75 mm dia and above  : CI Body and high tensile brass internals, 
Flanged Ends 

 
 Valve ratings   : PN 1.6 
 
 
6.07.03 Wafer Type Butterfly Valves 
 
 These valves shall be of single piece ribbed steel construction and of flange 

less wafer type. Discs shall be of high duty iron with epoxy coating or 
electrolytic nickel plating. 

 
Material specification  :  Body IS-210 FG 260 CI or cast steel to suit 

working pressure of 16 Kg/sq. cm. 
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Disc   : Epoxy coated / EN plated FG 260 CI or AISI 316 
SS. 

 
Seat   : Nitrile rubber bonded on bakelite hard back. 

 
 Top Shaft  : EN 8 Carbon steel or AISI 304 SS. 
 
 Bottom shaft  : AISI 410 
 
 Body seal  : SS AISI 304 L 
 
 Disc seal  : Nitrile rubber / EPDM / Vitron 
 
 
 Bearings  : Phosphor Bronze 
 
 Gear unit  : Worm type 
 
 Bottom cover  : CI IS 210 GR FG 260/CS IS 2062 GR B 
 
 Bolting (Internal) : SS AISI 304 
 
 Bolting (External) : CS IS 1367 GR 8.8 
 
6.07.04 Globe Valves 
 
 Those shall be Straight type and with following material of construction. 
 
 Up to 65 mm dia : Brass body and Brass internals Screwed  
     Ends 
 
 Valve rating  : Class - 2 
 
 75 mm dia and above  : CI Body and Flanged Ends high tensile brass 

internals 
 
 Valve ratings  : PN 1.6 
 
6.07.05 Check Valves 
 
 These shall be swing check type with following material of construction.   
 
 Up to 65 mm dia : Brass body and Brass internals, Screwed  
     Ends 
 
 Valve rating  : Class - 2 
 
 75 mm dia & above : CI Body and Flanged Ends high tensile  
     brass internals  
 
 Valve ratings  : PN 1.6 
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6.08.00 DUCT WORK 
 
6.08.01 Duct Fabrication 
 

I. General 
 

a) Velocity of air in any section of the supply duct shall not exceed 
12 M / Sec.  

 
b) The construction of ducts and sheet metal thickness for 

ventilation duct shall conform to IS: 655 / ASHRAE / SMACNA 
as far as applicable, unless otherwise stated here. However, 
minimum duct thickness shall be 1 mm (20 G). 

 
c) The general layout of the ducting location and number of air 

grilles and diffusers etc. shall conform to the specific 
requirements of individual areas of application so as to ensure 
proper air distribution of all the zones. The same shall be 
subject to approval by the Purchaser / Consultant. 

 
d) All duct work for supply of air inclusive of accessories such as 

damper, vanes, access doors etc. shall be fabricated from G.I. 
sheet of 180 grade as per IS-277.  The ductwork shall be 
properly reinforced to prevent sagging, buckling or vibration. 
Interior of all ducts shall be smooth and free from obstruction. All 
duct sections shall be cross broken. 

 
e) Suitable drain point with water trap shall be provided for all 

washed air duct routing at suitable places, preferably just after 
Air Washer Units. 

 
II. Joints 

 
a) All longitudinal joints for the ducts will be Pittsburgh Lock seam 

type. 
 

b) Transverse joints for the low-pressure ducting shall be 
continuous around the four sides, the corner closure are 
required. The type of transverse joints shall be as follows: 

 
   Large side mm  Type of transverse joints 
 
   Up to 600  25 mm wide pocket, drive or S-slip 
 
   601 - 1000  85 mm wide, bar s-slip or pocket slip 
 

   1001 - 2250  40 mm x 40 mm x 6 mm M.S. Angle 
connection. 
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c) The low-pressure ducting work shall be provided with 
intermediate transverse bracing continuous around the four 
sides between the joints according to the following sizes: 

 
   Large side mm  Bracing 
 
   0 - 450   None 
 
   451 - 1500  40 mm x 40 mm x 6 mm angle 1200 from 

joints. 
 

   1501 and above 40 mm x 40 mm 6 mm angle 600 mm 
from joints. 

 
d) RIVETING AND SEALING 

 
All joints, slips and seams shall be made secure by reverting on 
centers not exceeding 150 mm. All transverse stiffeners and all 
reinforced bar slip joints shall cross at corners and be riveted. All 
bar slip joints and angle iron bracing shall be riveted on centers 
not exceeding 75 mm. 

 
e) All construction joints and duct seams shall be reasonably 

sealed with bitumastic cold emulsion or equivalent vapour seal. 
 

III. HANGERS AND SUPPORTS 
 

a) All ductwork shall be provided with adequate hangers or 
supports to ensure rigid support and to prevent vibration. 
Spacing of duct supports shall not exceed 3 m centers. 

 
b) Hangers shall be suspended from the building steel with 

provision for necessary auxiliaries, or by special steel members, 
or by an inch anchor / expansion bolts, or by hooks fixed to the 
embedded plates provided in the ceiling. 

 
c) Hangers for all ducts shall be trapeze type with the shelf 

construction from 35 mm x 35 mm x 5 mm angle iron and hung 
by two steel rods each of not less than 10 mm dia. for ducts, 
with larger side less than 2250 mm while for those greater than 
2250 mm shall be with 50 x 50 x 5 angles and rods not less than 
16 mm dia. 

 
d) All hangers and supports shall be as per drawings / 

specifications. When vertical ducts pass through floor slab, they 
shall be supported by means of collars, constructed of steel 
structural angles securely fastened about the girth of the duct 
and bitumastic compound between the horizontal leg of the 
supporting angle and the floor. 
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IV. ACCESS DOORS 

 
a) All main ductwork shall be accessible throughout using tight 

fitted hinged access doors. Doors shall have to be cemented on 
sponge rubber gaskets. Angle joints shall be provided with felt 
or rubber gaskets for leak-tightness of the joints. 

 
b) Access doors / panels are to be provided near each fire damper. 

 
c) In case access doors are to be installed in the insulated ducts, 

the access door panel should be suitably insulated, such that it 
can be operated without damaging the duct insulation. 

 
 
6.08.02 FLEXIBLE CONNECTION 
 

Rubber impregnated canvas or equal flexible connections of at least 150 mm 
length shall be provided at each connection between ductwork and fan units to 
isolate vibration. 

 
 
6.08.03 VOLUME CONTROL DAMPER 
 
 

I. SPLITTER DAMPER 
 

 Splitter dampers in branch take off shall be provided. Damper blades 
shall be minimum 16 SWG thick. Alternatively catcher shall be provided 
in right angle tee of ducts. 

 
 

II. OPPOSED MULTIPLE LOUVER DAMPER 
 

 Opposed multiple louvers dampers shall be provided at the fan outlets 
and wherever mentioned in the drawings, specification and fan 
schedule. Each blade of the dampers shall be provided with bronze, 
gunmetal or nylon bearing at each end of its spindle. The spindle with 
bearing shall be mounted in a strong structural framework. Operating 
lever with fixing device for keeping the damper at the desired position 
shall be fitted for the manually operated dampers.  

 
 Operating level will be fixed on an indicator to show the percentage of 

opening of the damper in all cases except for the application with grilles 
and nozzles. 

 
 Velocity across the dampers shall not exceed 10 m/sec. Damper blades 

at fan outlet shall be made up of 16 gauge M.S. 
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III. GRAVITY OPERATED DAMPER 
 

 Gravity operated back draft dampers are needed to protect the back 
flow of air wherever specified. These dampers shall be designed such 
as not to allow infiltration of air from outside while forced ex-filtration by 
the fan will be achieved through the above dampers. The louvers of the 
dampers shall be freely mounted on the spindles to allow the damper to 
open with the pressure developed by the fan. The dampers shall be 
provided with flanges at inlet. The damper blades shall be made of 
aluminium and the frame shall be of CRCA sheet duly galvanized / 
Aluminium. 

 
6.08.04 GRILLES & DIFFUSERS 
 

I. Design of grilles and diffusers shall be such as to create desired throw 
and spread of air and shall be approved by the Purchaser / Consultant. 

 
II. All diffusers and grilles shall be made up of powder coated sheet steel / 

extruded aluminium with finish painting. Design of all diffusers and 
grilles shall be made by the Contractor matching with the lighting and 
other fittings and to be approved by the Purchaser / Consultant. Each 
supply air diffusers shall be fitted with opposed blade damper, built-in 
vanes and louvers arranged as per manufacturer’s std. design. 

 
III. Side throw type supply registers shall have two sets of adjustable 

louvers with opposed blade dampers. The front of louvers shall be 
horizontal to provide horizontal deflection and the rear set of vertical 
louvers shall adjust vertical deflection. The dampers shall have 
horizontal opposed blades regulated by an operating lever in the frame. 
All wall type exhaust / return air grilles shall have one set of louvers in 
the front. The louvers shall be fitted such as to remain in position by 
friction grip. All supply air grilles shall have one set of opposed multiple 
louver damper at the inlet. The dampers shall be gang operated and will 
have a device to keep the dampers fixed in one position. 

 
IV. The grille frame and louvers shall be manufactured of at least 20 SWG 

GI sheet and 22 SWG MS. respectively. No grilles should, by any 
chance, make any rattling sound during continuous operation.  

 
V. All grilles/diffusers shall be fitted with suitable gasket to prevent air 

leakage and shall match the decor of the space. 
 
6.09.00 DRY FILTER 
 
 The filter media shall be designed to hold dust and prevent it from being 

dislodged by vibration or other cause and passing through filter.  
 

 The filter media shall be of High Density Poly Ethylene. The filter shall have G.I. 
frames of adequate thickness but not less than 18 SWG suitable for long use in 
an industrial plant. The filters may be in panels of sizes about 610 mm x 610 
mm for easy handling of the same. The face velocity of air across the filters 
shall not exceed 2.5 m/sec. The efficiency shall be about 90% down to 10 

Page 88

571290/2024/PS-SR-PM
221



Telangana State Power Generation Corporation Ltd.  EPC Bid Document 
1x800 MW Kothagudem TPS e-PCT/TS/K/02/2014-15 
 

DEVELOPMENT CONSULTANTS  V.IIID/S-2 : 34 
(e-PCT-TS-K-02-2014-15-Vol IIID-SECTION-III) 

micron size particles. Allowable pressure drop during clean and dirty conditions 
shall be 6 mm WG and 10 mm WG respectively. 

 
6.10.00 THERMAL INSULATION 
 
6.10.01 The exposed portion of the ducting shall be thermally insulated with 13 mm 

thick thermal insulation made of Aluminium foil faced closed cell elastomeric 
Nitrile Rubber (of density min. 40 Kg/CuM) / XLPE (of density min. 33 Kg/CUM) 
or equal having a thermal conductivity not exceeding 0.035W/MK. The 
insulation shall have self extinguishing & non-dripping properties against fire 
attack.   

 
6.10.02 Top Surface of the AWU & UAF shall be thermally insulated with 13 mm thick 

thermal insulation made of Aluminium foil faced closed cell elastomeric Nitrile 
Rubber (of density min. 40 Kg/CuM) / XLPE (of density min. 33 Kg/CUM) or 
equal having a thermal conductivity not exceeding 0.035W/MK. The insulation 
shall have self extinguishing & non-dripping properties against fire attack.   

 
 
6.11.00 Electrical items shall consist of: 
 

I.  DRIVE MOTORS  
 

� All exhaust fan motors shall be designed for a minimum of 55 
Deg C ambient temperatures. Supply air fan motors shall be 
designed for a minimum of 50 Deg C ambient temperatures. 

 
� Motor rating for centrifugal fans with backward curved blades 

and axial flow fans shall be minimum 115% of the fan power at 
duty condition. Motor rating for Pump motor shall be minimum 
115% of pump power at duty condition. 

 
� Insulation of motor windings shall be class ‘B’. In case of 

substitution by class F insulation, the temperature rise shall be 
limited to class B temperature rise as per IS: 325.  

 
� Motors rated 30 KW and above shall be provided with 240V 

space heater. 
 

� Motor T.B. shall be suitable to receive the cables as detailed 
elsewhere in the specification.  

 
� Motors rated 250 watts and up to 160 KW shall be suitable for 

415V±10%, 3-Phase, 50Hz±5% AC. 
 

� Motors rated below 250 watts shall be fed with 240 V, single 
phase, 50 Hz. AC supply. 

 
� Motors rated above 125 KW shall be fed by Air Circuit Breaker. 

 
� All motors shall be suitable for D.O.L starting. 
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� All motor enclosures located indoors shall conform to the degree 
of protection IP-55 unless otherwise specified. Motor for outdoor 
or semi-outdoor service shall be weather-proof construction. 

 
II. Local Starter cum Control Panels (LSCP) for AWUs and UAF Units 

 
� Local Starter Cum Control Panel shall be provided for each Air-

washer Units in and for each UAF unit. 
 

� Each Air Washer / UAF system will have one LSCP located 
near each Air Washer / UAF Unit. These LSCPs shall house 
all electrical devices for power and control purposes of Air 
Washer/ UAF Unit loads, (Fan Motors, Pump Motors, Fire 
dampers etc. and other controls.)  

 
� This LSCP shall house incoming MCCB for incoming power 

supply, outgoing MCCB/MCB with power contactors, auxiliary 
contactors, thermal overload relays, Start-Stop push buttons, 
and indication lamps for incoming power supply, 
ON/OFF/TRIP indication lamps, terminal block, wiring for fan 
and pump motors, motorized fire dampers and controls  

 
� Stop P.B. shall be pressed to latch and turn to release type. 

 
� Control Voltage at LSCP shall be 240V, 1Ph, 50HZ. Necessary 

control transformer shall be provided in LSCP. 
 

� For Motors rated 30KW and above, Ammeters shall be 
provided in LSCP. 

 
� For all motors having long starting time, the thermal overload 

relays shall be provided with saturable core current 
transformer to avoid spurious tripping during starting of the 
motor, the current transformer will have linear characteristics 
up to approximately twice the setting current.  

 
� The panel shall be wall/floor mounted. 

 
� By-pass P.B. for manual testing of fire-dampers for Air washer 

system from remote shall be provided in this panel.  
 

� Power supply to 240V motorized Fire Dampers shall be fed 
from respective LSCP through MCB and Contactors. 

 
� Audio-visual Annunciations with common hooter, Accept, 

Reset PB for Trip of any motor & low water level in the sump 
shall be provided in LSCP. 

 
� Potential free contact for ‘Air Washer/UAF Trouble’ Group 

Annunciation in each LSCP for AW / UAF system. Remote 
Group Annunciation in each LSCP shall be provided by the 
contractor for Purchaser’s use. 
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� 10% spare annunciation facia shall be provided over and 

above the annunciations as listed and / or recommended by 
the bidder, spare facia shall be equipped with all devices as 
provided for the active facia. 

 
� Lamps shall be LED type.  

 
� 1 module of each type and rating as spare shall be provided in 

each LSCP. 
 

III. Local starter Panels for ventilation fans except AWUs and UAF Units 
 

� 415V, 3 phase, 4 wire, 50Hz Local Starter Panel shall be 
provided at each auxiliary building for feeding ventilation fan 
motors. For Power House Building and Auxiliary buildings 
grouping of fan motor starter in each Local Starter Panel will 
depend on the number of ventilation fans, their motor ratings 
and locations.    

 
� Local Starter Panel shall also house incoming MCB for incoming 

power supply, outgoing MCB with power contactors, auxiliary 
contactors, thermal overload relays, Start-Stop push buttons, 
and indication lamps for incoming power supply, ON/OFF/TRIP 
indication lamps, terminal block, wiring for fan motors, etc.  

 
� Emergency Stop P.B. shall be pressed to latch and turn to 

release type and provided for each fan. 
 

� The LSPs shall be suitable for cable entry from top and suitable 
mounting arrangement. The LSPs shall be front wired and front 
connected and their enclosure shall be dust and splash proof, 
conforming to degree of protection of IP-54. 

 
IV. All 240V, 1ph fans (below 0.25KW motor rating) will be operated by 

switches located near the individual fans. Power supply to the fans 
through their switches shall be arranged from their nearest Distribution 
board. 

 
V. Cabling and Grounding.  

 
 All power and Control Cabling and Grounding will be provided for the 

ventilation system. 
 
7.00.00 SPECIAL TOOLS 
 
 The Bidder shall furnish a complete set of all special tools, wrenches, etc. with 

necessary tool boxes as required for erection, maintenance, overhaul or 
complete replacement of any equipment supplied under this specification.  The 
Bidder shall enclose a list of such tools. 
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8.00.00 TESTING & INSPECTION AT MANUFACTURER’S WORKS 
 
8.01.00 The minimum quality assurance plan / test of various components of Ventilation 

System are listed below. However, Bidder shall conduct any other tests/ 
inspection required at the manufacturer’s works to ensure that the equipment 
being supplied shall conform to the requirement of this specification and other 
applicable standards and codes. The detail of checks to be carried out in 
various stages of manufacturing and erection of various items of the system 
shall be submitted for Purchaser’s approval in the form of quality assurance 
plans, field quality plans and procedures. 

 
The items covered under the scope of supply and erection shall be of 
Purchaser’s approved makes. Bidder has to ensure that the proposed bought 
out makes have proven track record and meet the qualification criteria 
mentioned elsewhere in the spec. Bidder is to submit the proposal of sub 
vendors of bought outs for Customer’s approval along with their offer and no 
deviation with regard to approved sub vendors shall be acceptable to the 
Purchaser. 

 
 Material tests like physical, chemical test on various components being used 

shall be done as per relevant standards. Manufacturer’s test certificates shall 
be submitted for all those tests for the review and approval of Purchaser. 

 
 All raw materials including the bought out shall be subjected to bidders 

inspection/ TC review as per their procedure / approved QAP for total 
compliance. The same shall not be limited to mechanical, physical, electrical, 
operational, aesthetic and functional checks, but shall confirm to the best 
engineering practice and strict adherence to the specifications and standards. 
Bidders QAP shall indicate all such tests and procedures.  

 
 The in process checks for various components shall confirm to the bidder’s 

internal procedures which shall confirm to best manufacturing practices, 
national and international standards. QAP shall reflect all such tests/ standards 
and procedures in detail.  

 
 Internal test records / test reports shall be produced to Purchaser as required. 
 

All panel mounted components/items like circuit breakers, switches, contactors, 
relays, push buttons, isolators, fuses, terminal blocks etc. shall be type and 
routine tested as per relevant IS/ international standards including special tests 
as applicable.  

 
Type test certificates for Degree of Protection (of various items as applicable) 
as per the required degree specified elsewhere in the specification shall be 
submitted for Purchaser’s review and approval. 

 
 Further to verify compliance to degree of protection on routine basis, following 

shall be carried out: 
 

1. For IP-5X - It shall not be possible to insert a thin sheet of paper under 
gaskets and through enclosure joints. 
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2. For IP-4X - It shall not be possible to insert a one mm dia steel wire in to 
the enclosure from any direction without force. 

 
8.02.00 Routine Tests 
 
8.02.01 Centrifugal Fan 
 

a. 20% DPT of welding on fan hub, blades, casing and impeller as 
applicable. 

 
b. UT of fan shaft (if dia. >= 50 mm) shall be carried out. 

 
c. 100% DPT of the fan shaft after machining shall be carried out. 

 
d. All rotating parts shall be statically & dynamically balanced as per IS 

1940 Gr. 6.3 or better as applicable. 
 

e. All centrifugal fans shall be subjected to free run test to check the 
temperature rise, noise, vibration, current drawn during testing. 

 
f. Fans shall be performance tested with job motor (if required) as per 

relevant IS for airflow, static pressure, speed, efficiency, power 
consumption, noise and vibration. 

 
8.02.02 Axial Flow Fan 
 

a. Acceptance tests and routine test shall be carried out as per IS: 3588. 
 

b. Dynamic balancing of the rotating part shall be carried out as per 
relevant standards. 

 
c. NDT of the fans blade/impeller shall be carried out as per relevant 

standard as required. 
 

d. Complete fan shall be performance tested with job motor (if required) as 
per relevant IS for airflow, static pressure, speed, efficiency, power 
consumption, noise and vibration.  

 
8.02.03  Centrifugal Pump 
 

a. Non-destructive examination as follows: 
 

i. Impeller/wearing ring/shaft sleeve/Casing/diffuser: MPI/DPT. 
ii. Shaft, Couplings and other active components: UT (If shaft dia. 

>= 50 mm) and DPT. 
iii. Fabricated Pump components: DPT on welds. 

 
b. Hydrostatic test at two times the bowl discharge pressures at rated 

capacity or 1.5 times the shut off head whichever is greater.  
 

c. Dynamic balancing of assembled rotor to grade 6.3 or better as per 
IS0–1940.  
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d. Performance test with job motor as per Hydraulic Institute Standards 

over entire operating range at rated speed, including vibration and noise 
measurement.  

 
e. Strip test after performance test (if required).  

 
8.02.04 Air Distribution System & Air Filter 
 

a. Functional test of fire damper along with actuator shall be done. 
 

b. Filters shall be tested for pressure drop, efficiency and dust holding 
capacity and test certificates hall be submitted for review. 

 
c. All ductwork shall be carefully examined to determine their performance 

with the specification with respect of dimensions, materials, marking, 
workmanship and other requirement. 

 
d. After completion, all main ducting shall be checked for air leakage/ 

tightness by smoke test method for leakages (at site). Leakages if any 
shall be made good by bidder. 

 
8.02.05 Pipe and Fitting 
 

a. All pipes shall be hydrostatic pressure tested (UT/ECT are allowed as 
alternative) at tube mill as per relevant Std. 

 
b. All mother pipes used for fittings shall be subjected to hydraulic or 

ultrasonic test at tube mill. 
 

c. Non-destructive examination of welds shall be carried out in accordance 
with the relevant design/manufacturing codes.  

 
d. All welds shall be subjected to a visual examination and DPT.  

 
8.02.06 Valve 
 

a. Hydraulic pressure tests shall be carried out on each valve to check 
body and bonnet strength. Seat leakage shall also be carried out as per 
approved drg. /data sheet. Check valve shall also be tested for leak 
tightness test at 25% of specified seat test pressure. 

 
b. Functional and dimensional testing and wear travel, seat contacts, 

smooth opening & closing shall be carried out on each valve.  
 
8.02.07 Insulation 
 

a.   Insulation material shall be tested for all mandatory tests as per relevant 
standards/ specification. 

 
b. Thermal conductivity test (only for thermal insulation) shall be done 

once in six months for the insulation material manufactured during six 
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months period for the same density, outer dia. and thickness of material 
as per IS: 3346 or equivalent standard. However if such tests have 
been carried out by the bidder on similar item which is not older than six 
months in a third party laboratory, test reports shall be submitted for 
review. 

 
8.02.08  Air Washer Unit  
 

a. Dimensional check shall be carried out after a complete assembly as 
per the approved drawing/data sheet. 

 
b. Each component of the AWU & UAF shall be tested separately as per 

the inspection requirement mentioned herein above and relevant 
standard. 

 
c. Performance and functional test after a complete assembly shall be 

carried out with job motor at site if supplied in knock down condition. 
 
8.02.09 Electric Motor 
 

Every motor shall be routine tested as per IS: 325 to the extent necessary to 
establish that it is identical to the type tested motor.  

 
8.02.10  Local Starter cum Control Panel / Local Starter Panel 
 

a. Operation under simulated service condition to ensure accuracy of 
wiring, correctness of control scheme and proper functioning of 
equipment. 

 
b. All wiring and current carrying parts shall be subjected to HV/IR test as 

applicable. 
 

c. Primary current and voltage shall be applied to all instrument 
transformers. 

 
d. Routine tests shall be carried out on all equipment such as instrument 

transformers, meters, contactors, switch fuse unit etc. 
 

e. The tests shall include wiring continuity tests, insulation tests, and 
functional tests to ensure operation of the control / protection / metering 
of individual equipment. 

 
f. All switches, meters, and other devices shall be tested and calibrated in 

accordance with relevant IS standards. 
 

g. Dimensional checks, bill of material check for quantity & make, painting 
checks shall also be carried out. 

 
8.02.11 Cable Tray and Galvanizing Structure (if applicable) 
 
 Material check, Dimensional Check, Zinc coating thickness as per IS: 3203, IS: 

4759 and Mass of zinc coating as per IS: 4759 & IS: 6749 including Adhesion 
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test and Uniformity of Zinc coating as per relevant IS shall be conducted on 
cable tray and accessories. 

 
8.02.12  Gauges, Switches, Instruments, etc. 
 
 Accuracy, calibration, repeatability, material, dimension, functional tests and 

other checks as applicable shall be checked. 
 
8.02.13 Painting 
 

Painting of all surfaces shall be checked for shade, surface finish, uniformity, 
coating thickness (DFT) and adhesion test/peal off test.  

 
9.00.00 FIELD TEST 
 
9.01.00   Type Tests 
 
 Bidder should have performed the applicable type tests as per the IS / 

applicable standards on various components of each type and rating. Reports 
not older than five years shall be submitted to this effect. All such type test 
reports shall be subjected to the approval of Purchaser. In case the bidder has 
to carry out these type tests, all such tests shall be done at bidder’s risk and 
cost within the schedule specified herein. No deviation in this regard is 
acceptable. 

 
9.02.00  Field Test 
 
 Overall performance of the ventilation system shall be tested after complete 

installation at site.  This test shall be carried out to determine whether the plant 
meets the performance requirements specified here in and shall include 
measurements of all parameters under various outside conditions and 
establishment of correct supply of equipment.  All testing and calibrating 
instruments required for this purpose shall be supplied by the contractor.  

 
 
10.00.00 PERFORMANCE GUARANTEE, TOLERANCE, PENALTY AND TEST 

RECORD 
 
10.01.00 The Tenderer shall have to guarantee the performance of individual equipment. 

The Tenderer shall also guarantee maintenance of the inside conditions and 
the minimum air changes as indicated under “design criteria”. 

 
10.02.00 The test shall be conducted at the manufacturer’s works / site in accordance 

with the specification and if the shop / site performance tests indicate the failure 
of the guaranteed performance for the equipment concerned, it would be 
necessary for the manufacturer to make good the deficiency at its own cost by 
incorporating the necessary modification, alteration and replacement. 

 
10.03.00 The additional test required to show the effect of such alteration shall be 

performed by the manufacturer at no expense to the purchaser. 
 
10.04.00 TEST RECORDS 
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 The certificates and records of all tests shall be submitted to the purchaser / 

Consultant for approval.  The manufacturer shall maintain records of all tests 
required in the specification during manufacturing, erection and commissioning. 
 A list of records shall be submitted to the purchaser on completion of the job.  
The purchaser shall be able to obtain certified copies of such records at any 
time. 

 
 
11.00.00 SPECIAL CLEANING, PROTECTION & PAINTING 
 
11.01.00 Internal surface of all parts shall be cleaned to remove loose scales and dirt.  

The external surface of the motor and end-shield shall be sand blasted to 
remove all rusts, scale etc.  All sharp edges shall also be removed.  Welding 
rods, studs & other foreign objects shall be removed prior to final assembly. 
Excess oil and grease shall be removed by wiping. 

 
11.02.00 All shop finished parts shall be painted with two (2) coats of rust preventing 

paint. One (1) coat of synthetic enamel final paint shall be applied over and 
above the rust proof paint before despatch of material. 

 
11.03.00 All surfaces coming in contact with corrosive fumes / gases during exhaust 

ventilation system, e.g., that in the battery room shall be painted with 
chlorinated rubber paint or suitable epoxy paint. 

 
11.04.00 All equipment shall be boxed / crated or otherwise protected for shipment.  Dry 

nitrogen desiccant and other protections shall be provided as may be 
necessary. 

 
 
12.00.00 DOCUMENTS, DATA TO BE FURNISHED WITH TENDER PROPOSAL 
 
 Besides submitting the enclosed Technical Proposal Particulars Sheets duly 

filled in, the proposal shall also include the following drawings, curves and 
information wherever applicable: 

 
12.01.00 Preliminary equipment layout drawings for Air Washer and UAF units, as well 

as preliminary ducting layout drawing. 
 
12.02.00 Characteristic curves of each type of centrifugal and axial flow fans. 
 
12.03.00 Characteristic curve of each pump. 
 
12.04.00 Descriptive and illustrative literature / catalogues / leaflets on each of the 

equipment and components offered. 
 
12.05.00 Sectional drawings for air diffusers and grilles, as applicable. 
 
12.06.00 An experience list about supply of similar plant and equipment.  The list shall 

indicate the salient technical parameters in each case, the status of execution 
and the scope of approx. value of the work undertaken by the bidder. 
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12.07.00 A comprehensive write-up and / or brochure on details of manufacturing and 
testing facilities in the shop of the manufacturer. 

 
12.08.00 Any other relevant data and particulars as needed. 
 
12.09.00 Guaranteed motor input power requirement for each and every equipment. 
 
 
13.00.00 POST AWARD DOCUMENTS, DATA TO BE FURNISHED 
 
13.01.00 Particulars of drawings, data and documents 
 
13.01.01 Design Calculation supporting sizing of Ventilation equipment. 
 
13.01.02 Equipment layout and sectional drawings of 
 

a. Air Washer Unit. 
b. UAF Unit.  

 
13.01.03 Schematic flow and instrumentation diagram of the complete system indicating 

the limits of supply and erection. 
 
13.01.04 Ducting layout drawing including sectional views indicating the details of duct 

sizes, duct joints, duct insulation, duct supports, diffusers, grilles, dampers etc 
for various floors of Power House Building, ESP, AHP & CHP Control Building 
and other auxiliary buildings, as applicable. 

 
13.01.05 Layout drawings showing the roots of water pipe line with details of hangers, 

supports etc. 
 
13.01.06 Outline drawings incorporating all principal dimensions, civil foundation 

drawings and weight etc. and also sectional drawings incorporating data of 
material of construction wherever applicable for following equipment: 

 
a. Air Washer Units 
b. UAF Units 
c. Centrifugal Air Blower with the Drive Motors 
d. Centrifugal Pump sets with Drive Motors for circulation of water 
e. Fan Filter Units, Supply Fans and Exhaust Fans with drive Motors 
f. Roof Extractor fans with Drive Motors 
g. Supply Air Grilles / Diffusers 
h. Fire Dampers 
i. Back Draft Dampers 

 
13.01.07 Technical Catalogues and data sheet for each Equipment and instrument. 
 
13.01.08 Drawings and data sheets for Dry Panel Type Filters. 
 
13.01.09 Location details of all wall mounted type Axial Flow Fans. 
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VOLUME : X

SECTION-I

PERFORMANCE GUARANTEES

1.00.00 PERFORMANCE GUARANTEES, PERFORMANCE/ACCEPTANCE TESTS 
& LIQUIDATED DAMAGES FOR SHORTFALL IN PERFORMANCE 

1.01.00 The Bidder shall guarantee that the equipment offered shall meet the ratings 
and performance requirements stipulated for various equipment covered in this 
specification.  The guarantees are categorised as:

a) Those which attract liquidated damages, as listed below (Category-"A"). 
The Bidder shall furnish signed declarations in the manner prescribed in 
the bid proposal schedules for these guarantees.

b) Those which do not attract liquidated damages, as listed below 
(Category-"B").  This guarantee list indicated in this section is not 
exhaustive and the Owner reserves the right to call upon the Bidder to 
demonstrate any parameter, operation, etc. of any equipment as specified 
and as required to meet the duty conditions.

1.02.00 The guaranteed parameters shall be without any tolerance values.  The Bidder 
shall demonstrate all the guarantees covered in various volumes and sections 
of this specification during Performance/Acceptance test.  In case during tests it 
is found that the equipment/system has failed to meet the guarantees, the 
Contractor shall carry out all necessary modification to make the 
equipment/system comply with guaranteed requirements.  However, if the 
Contractor is not able to demonstrate the guarantees, even after the 
modifications within ninety (90) days of notification by the Owner, the Owner 
will at his discretion :

i. reject the equipment and recover the payment already made or accept 
the equipment only after levying liquidated damages as identified in this 
section for those guarantees which are covered under category "A".

OR

ii. reject the equipment and recover the payment already made or accept 
the equipment only after assessing and deducting from the contract price 
an amount equivalent to the deficiency of the equipment/system as 
assessed by the Owner, for those guarantees which are covered under 
Category-B.

1.03.00 All guaranteed parameters shall necessarily be quoted by the Bidder based on 
the established proven results obtained from similar units in successful 
operation. Evidence for this shall necessarily include the test codes used, 
acceptance test results, accuracies of various instruments used for the 
performance test, details of tolerances, if allowed, etc. While quoting the 
guaranteed parameters, the Bidder shall keep in view the requirements 
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specified in the specification especially regarding the reliability, operability and 
maintainability of the equipment proposed. The Owner reserves the right to 
evaluate the parameters quoted by the Bidder based on his experience and 
published material available.

1.04.00 The liquidated damages shall be calculated prorata for the fractional parts of 
the unit unless stated otherwise.

1.05.00 The turbine generator, boiler, auxiliaries, and all other plant equipment and 
system shall perform continuously without the noise level (individual or 
collectively) exceeding the values specified in respective equipment 
specification over the entire range of output and operating frequencies. 

1.06.00 Performance/Acceptance Tests

1.06.01 The performance/acceptance tests for various equipment and systems shall be 
carried out as specified under the respective equipment specifications and 
those specified below shall be specifically applicable.  All the guarantees shall 
be tested together as far as practicable.

1.06.02 In case of systems with stand-by equipment the liquidated damages for 
non-performance will be levied for normal operating number of equipment only. 
However, for this purpose all the equipment including standby equipment shall 
be tested and average values arrived at.

1.06.03 For instrument inaccuracies during PG Test, refer subsequent clauses of this 
section. 

1.06.04 For Total Auxiliary Power Consumption, the transformers listed under the 
respective clauses, shall be taken together for purposes of guarantee and not 
individually.

2.00.00 START-UP, INITIAL OPERATION, RELIABILITY RUN AND 
PERFORMANCE TESTS

For the purpose of Taking over of the Plant, the following activities shall have
to be completed successfully.

i) Mechanical Completion
ii) Preliminary Operation
iii) Initial Operation
iv) Reliability Operation
v) Trial Operation
vi) Performance Guarantee Tests

2.01.00 Mechanical Completion

(a) Mechanical completion is defined as the state of readiness of works
and completeness of Field Quality checks under the scope of contract 
to undergo the pre-commissioning checks, followed immediately 
thereafter by commissioning including preliminary operation, initial 
operation, reliability operation, performance tests including unit 
characteristics tests for functional or operational occupation of the 
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works.

(b) Mechanical completion shall be deemed to occur when the contract 
erection/installation/construction and Field Quality check works are 
completed as per specifications for all equipment / systems including 
standby.  It also include but not limited to the following:

(i) all installation/erection and Field Quality checks duly carried out
and individual protocol viz. erection, FQA (Field Quality 
Assurance) and commissioning protocol to be signed.

(ii) all defects/deficiencies notified by the Purchaser during 
installation/erection rectified to the satisfaction of Purchaser 
which, in the opinion of the Purchaser, will not affect the safe 
operability and maintainability of the works, and

(iii) the contract works, in the opinion of Purchaser, subject to sub-
clause (ii) above, being fit, sound, safe and operable for 
undertaking the pre-commissioning checks, preliminary 
operation, initial operation, reliability operation and performance 
tests including unit characteristics tests followed by subsequent 
commercial operation without interruption for reason of 
defect/deficiency or unfulfilled obligations of the Contractor in 
the erection/installation work.

2.02.00 Specific Requirements of Mechanical Completion

(a) Mechanical completion in different disciplines shall be determined 
based on the following characteristics, signifying the readiness of the 
works/plants and systems for undertaking the pre-commissioning 
checks and subsequent preliminary operation, initial operation, 
reliability operation and performance tests including unit characteristics 
tests as applicable to the contract works:

(i) All plant construction/installation in various disciplines, as 
detailed under (b) below and as applicable to the contract are 
completed including aesthetic and workmanship and safety
aspects, with all installation/construction checks as per 
specification, relevant codes, standards and practices ensuring 
conformity to contract and meeting any applicable statutory 
requirements.

(ii) All contractual obligations up to the stage of completion of 
construction / installation are fulfilled to the satisfaction of the 
Purchaser.

(b) All contract works or otherwise ready to be taken into service, or for 
functional or operational occupation save pre-commissioning/ 
commissioning checks, preliminary operation, initial operation, reliability 
operation, performance tests, unit characteristics tests are to be carried 
out as per approved commissioning procedure submitted by the 
contractor including but not limited to the following:
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(i) Areas inclusive of all roads, accesses, structures, housings, 
platforms, walkways, stairs, ladders, safe approach to 
equipments, safety/ protective guards, covers, hand rails and 
such items of work are constructed as per specification and 
approved for use.

(ii) Drains, sewers, waste disposal channels, vents, chutes, ducts 
and such works are constructed and connected to treatment 
and other disposal systems.

(iii) Equipment and piping in different systems/disciplines with all
appurtenances, auxiliaries and accessories along with 
supporting structures, hangers, mounts, etc., are erected/ 
installed, supported, anchored, aligned, grouted and adjusted 
for operating conditions.

(iv) Electrical power supply, control, communication and lighting 
equipment along with control panels, control desks, switchgear, 
local starters and such accessories along with protective 
systems, interlocks and integral and auxiliary systems are 
permanently installed, aligned and adjusted, with megger, 
continuity and specified installation checks duly carried out.

(v) Cables are laid, routed, supported, dressed, clamped, tagged, 
ferruled and terminated with clamp terminals designated and all 
continuity and megger checks duly carried out.

(vi) Safety/relief valves are calibrated and set to operating 
conditions and tried out.  All safety systems are installed, 
calibrated, checked and accepted.

(vii) Plant identification numbers, colour codes, tags, nameplates 
are duly mounted / painted/affixed.

(viii) All painting, lining and insulation works are completed with 
specified checks to the satisfaction of the Purchaser.

2.03.00 Other Prerequisites for Mechanical Completion

The Contractor shall also meet the following prerequisites for mechanical 
completion:

(a) Submit a compilation of all reports of shop tests, material tests and 
various stage inspection establishing total compliance to contract 
specification in manufacturing items of supply of contract.

(b) Submission of a certificate by the Contractor in a format agreed by the 
Purchaser that the contract works have been designed, selected, 
manufactured, furnished and installed under the full responsibility of the 
Contractor.

(c) All erected plants, structures, equipment and systems are maintained 
and preserved in sound condition and are fit and sound to undertake 

571290/2024/PS-SR-PM
237



Telangana State Power Generation Corporation Ltd. EPC Bid Document
1x800 MW Kothagudem TPS e-PCT/TS/K/02/2014-15

DEVELOPMENT CONSULTANTS V.X : 5
(e-PCT-TS-K-02-2014-15-Vol. X-1.doc)

pre-commissioning checks and ‘tests before commercial operation’ for 
operational and functional occupation immediately thereafter.

(d) All areas and constructed works are cleared daily upto the satisfaction 
of the Owner of all construction materials, temporary works, debris, 
rubbish water and all such impediments to render the contract works 
safe, sound and operable.

(e) All safety features and safety equipment are functional.

(f) Fire prevention and fire extinguishing system in all fire prone areas are 
to be made functional.

(g) Any specific statutory approvals pre-requisite to commissioning of the 
plant are duly obtained.

2.04.00 Preliminary Operation

Preliminary operation shall mean all activities undertaken as part of 
commissioning after mechanical completion upto commencement of initial 
operation and shall include mechanical and electrical checkouts, calibration of 
instruments and protection devices, commissioning of sub/supporting systems 
covered under the contract.

2.05.00 Initial Operation

Initial operation shall include all operations undertaken as part of 
commissioning after completion of preliminary operation upto commencement 
of reliability operation. It shall be the first integral operation of the complete 
BOP integrated with Boiler, Turbine Generator package covered under the 
contract and shall include first light up / initial equipment rolling, equipment 
stretch-out, dry-out no-load / partial load /full loads runs for mechanical / 
electrical tryout and gathering of operational data, calibration, setting and 
commissioning of controls systems; and shutdown inspection and adjustment 
after running trails of the plant under the contract.

During initial operation each and every activity wise commissioning protocols 
are to be jointly signed by the Purchaser and Contractor commissioning team. 

The auto loop control tuning shall continue upto the commencement of 72 hour 
full load operation of trial run.

The initial operations shall include operation of unit as a whole under normal 
operating conditions for twenty four (24) consecutive hours at the 100% 
TGMCR load or twelve (12) consecutive hours for two (2) consecutive days at 
the 100% TGMCR load unless otherwise agreed to by the Purchaser or 
restricted by system load conditions.  The completion of initial operation will be 
certified in writing by the Purchaser.

2.06.00 Reliability Operation

(a) After the initial operations, the plant shall be on reliability operation.  
During the reliability operation, the Contractor will be allowed to make 
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minor adjustments as may be necessary, provided that such 
adjustments do not interfere with or prevent the commercial use of the 
plant or result in significant reduction of output.  The duration of the 
reliability operation of plant shall be spread over a period of thirty (30) 
days.  The maximum number of interruption attributable to Contractor 
shall be of four (4) numbers each not exceeding four (4) hours duration.  
In case either the number of interruptions, attributable to the Contractor, 
exceeds four (4) or the duration of any of the four (4) interruptions 
exceeds four (4) hours the reliability test shall be repeated.

(b) For the period of reliability operation, the time of actual operation shall 
be counted.  In case the duration of actual continuous operation of any 
of the above modes is discontinued for reasons, which are not due to 
Contractor’s fault or negligence, that particular test would be deemed to 
have satisfied the reliability operation test.  However, should the test be 
discontinued due to Contractor fault, the test shall be restarted for that 
particular case.

(c) Should any failure (other than of an entirely minor nature) due to or 
arising out of faulty design, materials, or workmanship (but not 
otherwise) occur in any item of the plant, sufficient to prevent 
commercial use of the plant, the reliability test period of thirty (30) days 
shall recommence for that item after the defect has been remedied by 
the manufacturer/Contractor.  The onus of proving that any failure is not 
due to faulty design, materials and workmanship will lie with the 
Contractor.

(d) A ‘reliability operation’ report comprising observations and recordings of 
various parameters measured in respect of the ‘reliability operation’ 
shall be prepared and submitted to the Purchaser.  This report, besides 
recording the details of various observations during ‘reliability operation’ 
shall also include the dates of start and finish of the reliability operation 
and shall be signed by the representatives of both the parties. The 
report shall have recordings of all details of interruptions that occurred, 
adjustments made and any repairs carried out during the ‘reliability 
operation’.

Also a punch list is to be prepared during the reliability test and the 
defects are to be rectified by the contractor before commencement of 
72 hour operation at full load during trial operation.

(e) Should any failure or interruption occur in any portion of the tests due to 
or arising from faulty design, materials, workmanship, omissions, 
incorrect erection, or inadequate instructions by the Contractor’s 
supervisors, sufficient to prevent safe commercial use of the plant, the 
reliability operation test at the particular load shall be considered void 
and the reliability test shall recommence after the Contractor has 
remedied the cause of the defect.

(f) During the reliability operation all the equipments, Raw/ DM water 
system and sub-systems, control loops, interlocks and protection 
including switchyard installations will be in service and change over to 
standby equipments are to be done on running condition of the unit.
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(g) The ‘reliability operations’ shall be considered successful, provided that 
each item of plant can meet the above requirements.

(h) Upon the completion of ‘reliability operations’, as soon as practicable, 
or at such time as may be otherwise agreed to by the parties 
concerned, the Contractor shall notify in writing to the Purchaser that 
the Plant is ready for performance tests.

2.07.00 TRIAL OPERATION:

1. On completion of erection of any major items along with its auxiliaries, 
the same shall be thoroughly inspected by the Contractor together 
with the TSGENCO’s Engineers for correctness and completeness 
and acceptability for pre-commissioning tests.  Though the 
TSGENCO’s Engineers associate themselves with such inspection, 
the responsibility for declaration for correctness, completeness and 
acceptability shall rest with the Contractor and the pre-commissioning
tests and inspections shall be carried out after such declaration.  The 
pre-commissioning tests to be performed at site as well as necessary 
documentation and formats for the protocols to be signed during and 
after the tests shall be prepared by the Contractor taking into account 
relevant Indian/International/ Manufacturers standard as applicable 
and finalized by the TSGENCO sufficiently in advance through mutual 
discussions.  On conclusion of satisfactory pre-commissioning tests of 
each individual equipment, the trial operation of the unit shall start 
consistent with parameters of the technical specifications.

2. The duration of trial operation shall be for 14 days during which period 
the unit shall be run from half to full load or any other load cycle 
mutually agreed to during which period the unit shall run at full load for
72 hours continuously. However, if required, the Purchaser and the 
Contractor may mutually agree for economical load operation for 48 
hours continuously.  Any interruption caused by the Contractor up to 
24 hours will not effect the period of 14 days indicated above.  In case 
of such interruption occurring for more than 24 hours, the above 
period shall be extended correspondingly.  During the above trial 
operation the standby auxiliary equipment shall also be run for a 
minimum period of more than 72 hours during which period the 
equipment shall run at its rated capacity for a minimum period of 24 
hours.  Further the above trial operation shall be carried out in full 
fledged manner with the associated instruments and controls.  The 
unit is deemed to be commissioned on successful completion of the 
above trial operation.

3. A document shall be prepared on the results of trial operation.  This 
document besides recording of the details of the various observations 
during the trial run will also include the date of start and finish of the 
trial operation and will be signed by the representative of both the 
parties.  The document of the trial operation shall have log sheets and 
all adjustments, repairs, interruptions etc., shall be recorded therein. If 
any major adjustment is carried out which has been changed from the 
initial operation value, then the reason for it is to be furnished in the 
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report in detail.

The Purchaser and the Contractor will observe the plant overall 
reliability and shall test the equipment runback, rundown, auto start of 
equipments, CMC function and its reliability, complete automation of 
the plant system etc.

4. The readiness of the unit for the trial operation shall be intimated by 
written notice to the TSGENCO after mutual discussions.  After receipt 
of such notice if the trial operation could not be performed or could not 
be completed due to any reasons not attributable to the Contractor 
and if the situation continues, the Contractor shall be absolved of the 
responsibility for the delay and the plant shall be deemed to have 
been taken over by the TSGENCO at the end of 60 days after the 
Contractor’s notifications of readiness of the same.     

5. The trial operation shall be carried out in compliance with relevant 
manufacturer’s standards and/or relevant Indian/International 
standards and manufacturer’s operation directions before starting 
them.

6. Defects which are minor in nature and do not endanger the safe 
operation of the plant, shall not be considered as reasons for not
taking over the plant by the TSGENCO.  These defects shall be listed 
in the above mentioned documents and shall be rectified by the 
Contractor in accordance with the agreement made in this respect.

2.08.00 Performance Tests

(a) PG test notification to be given by the contractor to the purchaser after 
COD. The performance tests shall be conducted at site on all major 
systems by the Contractor. The Contractor’s commissioning Engineers 
shall make the entire plant ready for such tests and assist the 
Purchaser in operation during the tests. The test shall be commenced 
after the ‘Plant/Equipment’ has attained stable operation at the end of 
‘reliability operation’. The date of commencement of the performance 
tests shall be as soon as practicable on completion of the ‘reliability 
operation’ or as may be mutually agreed upon between the Contractor 
and Purchaser.

Final trail operation shall be carried out for a period of seventy two (72) 
hours at 100% TGMCR before ‘taking over’.

(b) Independent Inspector

The Purchaser reserves his right to appoint an independent inspector 
at his own cost as his representative to discuss the test programme, to 
approve the instrumentation, to witness the tests and to analyze the 
test results.

(c) The tests shall be binding on both the parties of the contract to 
determine compliance of the ‘plant’/‘equipment’ with the performance 
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guarantees.

(d) The performance tests shall be carried out to prove the guarantees.  
The purpose of the performance tests is to check whether the plant 
meets the guaranteed performances.

(e) The performance test procedure, the instrumentation to be installed, the 
instrument accuracy classes, including the definition of the calculation 
method to be used, the areas of responsibility and the items which 
specifically require preparation and agreement shall be submitted by 
the Contractor for review and approval during detail engineering phase.  
The schematics identifying the guarantee test instrumentation shall be 
submitted along with procedure.  It shall be ensured that necessary test 
points and spool pieces are installed during the detail-engineering 
phase and also identified in process and instrumentation drawings.
Code of the PG test is to be fixed up during detail engineering stage.
The Contractor shall furnish detail test programme during detail 
engineering stage.

(f) The performance test instruments shall be of precision type with 
instrument accuracy limits as required and defined in the applicable 
performance test codes such that measurement uncertainty does not 
exceed the values agreed to by the Contractor in the Schedule of 
Performance Guarantees.

(g) All test instrumentation for the performance tests as required shall be 
supplied by the Contractor on loan basis.  All costs associated with the 
supply, calibration, installation and return of the test instrumentation are 
deemed to have been included in the contract price.  The test shall be 
in accordance with those specified or as per agreed performance test 
codes.  Batch calibration shall not be accepted.

(h) Any special equipment, tools and tackle required for successful 
completion of the performance tests shall be provided by the 
Contractor.

(i) It is Contractor’s responsibility to co-ordinate for carrying out the 
performance tests. The duration of the test shall be in accordance with 
the agreed test codes.  All other tests to prove the guarantees as 
indicated in the Contractor’s offer shall also be conducted.

(j) The plant parameters during the performance test shall be adjusted as
far as practicable to the guaranteed performance test conditions.  The 
tests shall be conducted to provide guaranteed parameters as defined 
in the contract.

(k) Category-B tests are to be completed before Category-A PG test. 
Protocols are to be signed jointly by the Purchaser and Contractor for 
each Category-B test.

(l) Reporting of Test Results

(a) Within two weeks after the conclusion of the performance test, 
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the Contractor shall submit ten (10) copies of test reports to the 
Purchaser stating whether the plant passed or failed such 
test(s), accompanied by sufficient test data and calculations to 
demonstrate the level of performance attained with respect to 
each of the tested parameters.

(b) The report(s) shall include as a minimum, the following:-

(i) Scope

(ii) Various guaranteed parameters & tests as per the 
contract.

(iii) Codes/standards used

(iv) . Description of the test procedures

(v) Full schematic diagrams with indication of test 
instruments locations and identification tags of same.

(vi) Instrumentation details and calibration.

(vii) Duration of test, frequency of readings and number of 
test runs

(viii) Test logs and summary of test readings used for 
performance calculations.

(ix) Full set of correction curves.

(x) Computation of test results.

(xi) Sample calculation

(xii) Performance calculation 

(xiii) Computations to prove measurement uncertainty is 
within acceptable limits.

(xiv) Acceptance criteria 

(xv) Any other information required for conducting the 
test

(xvi) Conclusions of performance tests.

(m) Within fifteen (15) days of receipt of such test report(s), the Purchaser 
shall submit a notice to the Contractor stating either:-

(i) That Purchaser concurs with the information provided in the test 
report(s), or

(ii) That Purchaser disputes some or all of the information provided 
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in the Contractor’s test report(s), the areas being disputed, and 
the levels of performance being disputed.

(n) If Purchaser concurs with the information in the Contractor’s test 
report(s), the Purchaser shall, within fifteen (15) days of receipt of the 
test report, provide a written notice to the Contractor accepting the 
results of the tests.

(o) If Purchaser disputes any or all of the results contained in the 
Contractor’s test report(s), the Contractor and Purchaser shall meet 
within fifteen (15) days of the receipt of the Purchaser notice at a 
mutually acceptable location to review and discuss the dispute.

All the category-B test results are to be computed and to be submitted along 
with the PG test report for detail study by the Purchaser.

2.08.00 Notice of Tests

The Contractor shall issue 21 days notice to the Purchaser of the date after 
which he will be ready to commence the tests and the Contractor shall
commence the tests promptly thereafter.  

2.09.00 Delayed Tests

(a) If the tests could be carried out but are being unduly delayed by the 
Contractor, the Purchaser may by notice inform the Contractor to 
conduct the tests within 14 days after the receipt of such notice.  The 
Contractor shall conduct the tests on such days within that period as 
the Contractor may fix and of which he shall issue notice to the 
Purchaser.

(b) If the Contractor fails to conduct the tests within such notice period, the 
Purchaser may himself proceed with the tests.  All tests so conducted 
by the Purchaser shall be at the risk and cost of the Contractor and the 
cost thereof shall be deducted from the contract price or charged to the 
Contractor.  The tests shall then be deemed to have been conducted 
by the Contractor and the test results shall be binding on the 
Contractor.

(c) Facilities for Tests on Completion

Except where otherwise specified, the Contractor shall provide and 
bear costs for these items, as may be required to carry out the tests on 
completion.

(d) Retesting

If the plant fails to pass the test (which in the case of performance tests 
means not achieving the acceptable limits), the Purchaser may require 
such tests to be repeated on the same terms and conditions save that 
only reasonable notice of the date and time of such tests shall be 
required to be given by the Contractor to the Purchaser.

571290/2024/PS-SR-PM
244



Telangana State Power Generation Corporation Ltd. EPC Bid Document
1x800 MW Kothagudem TPS e-PCT/TS/K/02/2014-15

DEVELOPMENT CONSULTANTS V.X : 12
(e-PCT-TS-K-02-2014-15-Vol. X-1.doc)

(e) Disagreement as a Result of Tests

If the Purchaser and the Contractor disagree on the interpretation of the 
test results, each shall give a statement of his views to other within 14 
days after such disagreement arises. The statement shall be 
accompanied by all relevant evidence.

3.00.00 SCHEDULE OF GUARANTEES WHICH ATTRACT LIQUIDATED DAMAGES 
[CATEGORY-A]

Sl. No. Plant/
System

Parameter for Performance 
Guarantee

Liquidated 
Damages

3.01.00 Plant

3.01.01 Efficiency of 
steam 
generator

Efficiency of the steam generator at 
100% & 80% TMCR while firing the 
Design coal at rated steam 
parameters, rated coal fineness and 
rated excess air. (Refer Note-1 for 
estimation of weightage factor.)
Design coal shall be blended coal
(50% imported coal + 50% 
indigenous coal).

As per Volume-I.

3.01.02 Steam 
generating 
capacity

Steam generating capacity in T/hr of 
steam at rated steam parameters at 
superheater outlet (with any 
combination of mills working) with 
the coal being fired from within the 
range specified.

As per Volume-I.

3.01.03 Turbine Cycle 
Heat rate

Turbine Cycle Heat rate in kcal/kWh 
under rated steam conditions, 
design condenser pressure with zero 
make up at 100% & 80% of rated 
load (Refer Note-1 for estimation of 
weightage factor.)

As per Volume-I.

3.01.04 Output Continuous output (MW) of 100% 
TMCR at Generator terminals under 
rated steam conditions at Turbine 
Inlet (247 kg/cm2(a),  565°C, 593°C) 
and CW temperature of 33°C with 
0% make-up with excitation power 
deducted

As per Volume-I.

3.01.05 Condenser 
Pressure

Condenser pressure in mm Hg (abs) 
under VWO conditions, 3% make up, 
design CW temperature and CW 
flow.

As per Volume-I.
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Sl. No. Plant/
System

Parameter for Performance 
Guarantee

Liquidated 
Damages

3.01.06 Total Auxiliary 
Power 
Consumption

The total auxiliary power 
consumption for all the auxiliaries of 
boiler, turbine Generator and turbine 
cycle equipments required for 
continuous unit operation at 100% 
and 80% of rated load under rated 
steam conditions and at design 
condenser pressure with 0% make-
up.    (Refer Note 1, 2, 3 & 4 for the 
basis of computation of Auxiliary 
power)

As per Volume-I.

3.01.07 Cooling Tower 
Cold Water 
Temperature

Cooling tower cold water at 100% 
TMCR under rated steam conditions 
and at design condenser pressure.

As per Volume-I.

Note : 

1. The weightage factor shall be estimated considering the following:

a) 80% rating for 2000 hrs in a year,

b) 100% rating for 6300 hrs in a year.

2. For computation of Auxiliary Power, output measured at Generator 
terminals minus sent out power measured downstream of Generator 
Transformer, applicable Losses (No load loss + Load loss+  auxiliary loss 
for coolers) for Standby Transformers, Unit Transformers and Bus duct 
losses shall be considered.

3. The equipment for auxiliary power consumption to be considered by the 
bidder shall include the equipment as per Annexure-C of Volume-I as 
minimum.

4. Power consumption for Fire Pumps, Sump Pumps, Elevators, EOT Cranes 
shall not be considered in the Auxiliary Power consumption estimate.

5. Heat Rate of TG Cycle : Maximum 1850 Kcal/kwh with Steam 
Turbine driven BFP.

6. Steam Generator Efficiency  :    Not less than 85%

7. Auxiliary Power Consumption shall be limited to 6% with Steam Turbine 
driven BFP and NDCT.

8. Normal Availability of the Plant  :    98% (2% forced outage)

9. Plant Reliability              :    Minimum 95%

10. The condenser pressure measurement while conducting the guarantee 
tests for Cl Nos 3.01.03, 3.01.04 and 3.01.05 above shall be measured at 
300 mm above the top row of condenser tubes.
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4.00.00 SCHEDULE OF GUARANTEES WHICH DO NOT ATTRACT LIQUIDATED 
DAMAGES FOR VARIOUS EQUIPMENT WHICH INCLUDE BUT ARE NOT 
LIMITED TO THE FOLLOWING [CATEGORY-B]:

4.01.00 Steam Generator

4.01.01 Capacity in T/hr of steam at rated steam parameters at superheater outlet (with 
any combination of mills working as per Owner’s discretion) and the coal being 
fired within range specified, corresponding to 100% BMCR at 33°C CW 
temperature.

4.01.02 Efficiency in percentage at 100% & 80% TMCR and 27°C ambient air 
temperature and 60% RH with zero make-up, condenser vacuum of 77 mm 
Hg(a) or better while firing the Design coal at rated steam parameters at 
Superheater and Reheater outlet and rated excess air and with any 
combination of mills working as per Owner’s discretion. Design coal shall be 
blended coal (50% imported coal + 50% indigenous coal).

4.01.03 Air heater air-in-leakage after 3000 hrs. of operation from taking over date. To 
be demonstrated.

4.01.04 NOx emission

NOx emission from the unit – shall not be more than 365 ppm or 750 mg/Nm3

(equivalent NO2) at the ESP outlet at 6% excess oxygen.

4.01.05 Mill capacity at rated fineness.

4.01.06 Gas tightness efficiency of Guillotine dampers.

4.01.07 No fuel oil support shall be required above 30% of BMCR.

4.01.08 Performance characteristics of pumps, fans, etc. viz; capacity, head developed 
etc.

4.01.09 Capabilities of all drives.

4.01.10 Margins on fans. Through operation of single fan at a time.

4.01.11 Equal load sharing of pumps/fans while running in parallel shall be 
demonstrated.

4.01.12 Run back capabilities.

4.01.13 Ramp/sudden load change withstand capability.

4.01.14 Life of mill wear parts

4.01.15 Furnace Exit Gas Temperature

The Bidder shall demonstrate by direct measurements that the Furnace Exit 
Gas Temperature (FEGT) at the specified location does not exceed the 
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specified maximum temperature of BMCR. The test equipment to be used for 
this demonstration shall be latest, state of the art, to the approval of Owner.

4.01.16 Flue Gas Temperature

The Bidder shall also demonstrate that the flue gas temperature at the entry 
and exit of various boiler heating surfaces and also the variation across the 
cross section perpendicular to gas flow do not exceed the values considered 
for the pressure parts design.

4.01.17 Steam Temperature Imbalance

The Bidder shall guarantee and demonstrate that at SH and RH outlets (in case 
of more than one outlet) the temperature imbalance between the outlets does 
not exceed 10°C.

4.01.18 SH/RH Attemperation System

The Bidder shall guarantee and demonstrate that the spray water flow to SH 
attemperation system does not exceed the value considered for design (to be 
indicated in the bid) while maintaining the rated SH outlet steam temperature at 
BMCR. The Bidder shall also guarantee and demonstrate that the RH 
temperature is maintained at the rated value without any spray water 
requirement, for the secondary attemperation system, at all loads for which the 
specified RH steam temperature is required to be maintained at the rated 
value.

4.02.00 Electrostatic Precipitator

4.02.01 Pressure drop across the electrostatic precipitator.

4.02.02 Collection efficiency and outlet dust concentration shall be as per cl. no. 
3.01.00 of Section-II in Volume-II-B.

4.03.00 Turbine Generator

4.03.01 Turbine Generator-Set Capability

The steam turbine generator unit shall be capable of delivering continuously at 
generator terminals the output as indicated by the Bidder in the following heat 
balances detailed out elsewhere with equipment specification submitted 
alongwith the bid.

a) Output corresponding to top HP heaters out of operation.

b) Output corresponding to all HP heaters out of operation.

c) Output corresponding to VWO flow, at rated steam conditions with 
condenser CW temperature 33°C & condenser of vacuum 77 mm HgA or 
better  with 0% make-up.

d) Output corresponding to overpressure operation of the 
boiler-turbine-generator set, at rated main steam and hot reheat steam 
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temperature with condenser CW temperature corresponding to 
Condenser vacuum of 77 mm HgA  or better  with zero percent make-up.

4.03.02 Operating Frequency Range

As per the stipulations of Cl. No. 7.06.00 Vol. II-C, Section-I.

4.03.03 Constant Pressure and Sliding Pressure Operation

The constant pressure operation and sliding pressure operation from 30% 
turbine MCR to VWO condition of the unit in conjunction with the steam 
generator, HP-LP bypass system and instrumentation & control system shall 
be demonstrated.

In sliding pressure mode of operation, during quick load increase the idle 
control valve (s) must respond rapidly to pick up 20% of operating load, so that 
immediate increase of boiler pressure is not required. The load response 
capability shall be demonstrated in steps of 5 %.

Change-over from constant pressure mode to sliding pressure mode and vice-
versa shall also be demonstrated.

4.03.04 Start-up, Loading, Unloading and Shutdown Capabilities

Start-up, loading, unloading and shutdown characteristics and startup time  and 
loading capabilities for the steam turbine generator and steam generator both 
operating as a unit for cold start conditions (greater than 36 hours shutdown), 
warm start conditions (between 8 and 36 hours shutdown) and hot start 
conditions (less than 8 hours shutdown) under constant pressure and variable 
pressure mode and suitability for cyclic operation as indicated by the Bidder in 
the offer and accepted by the Owner shall be demonstrated ensuring the 
parameters of vibration, differential expansion, etc. 

4.03.05 Vacuum Pulling time

Vacuum pulling time from condenser at atmospheric pressure to rated vacuum 
compatible to start Steam Turbine 

4.03.06 Sudden Total Loss of External Load

On occasions, the steam turbine generator system may experience sudden 
total loss of all external load. Under these conditions, the steam turbine 
generator unit shall not trip on overspeed but shall continue in operation under 
the control of its speed governor to supply power for the plant auxiliary load 
station transformers, while staying within the prescribed permissible limits of 
steam metal temperature mismatch, exhaust hood temperature, absolute and 
differential expansion, vibration and eccentricity acceptable to the Owner.

4.03.07 Capacity with Reduced Hydrogen Pressure

Generator shall be capable of operating at reduced capacity at reduced 
generator hydrogen pressure in accordance with values furnished by the 
Bidder in his proposal and accepted by the Owner.
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4.03.08 HP/LP Bypass Capabilities

i. HP/LP bypass capacity and capabilities under various modes of operation 
shall be demonstrated.

ii. Condenser performance with HP-LP Bypass operating at rated 
conditions.

4.03.09 Lube Oil Purification System - Capacity and Purity

Lube oil purification system capacity and the purity of purified oil at the outlet of 
the centrifuge and the outlet of the polishing filter, shall be demonstrated. If 
purity check is not possible at site, this shall be carried out at Vendor’s works.

4.03.10 Extraction and CRH NRVs

Operation of the valves under turbine trip and high water level in the heaters, 
shall be demonstrated.

4.03.11 The performance of the condenser, i.e., the back pressure achieved at design 
CW flow and inlet temp. and cleanliness factors, VWO heat load shall be 
demonstrated.

4.03.12 Temp. of condensate at outlet of condenser shall not be less than saturation 
temp. corresponding to the condenser pressure at all loads.

4.03.13 Oxygen content in condensate at hot-well outlet shall not exceed the limit 
prescribed by HEI over the entire load range and shall be determined according 
to an internationally approved codes/standard.

4.03.14 When one half of the condenser is isolated, condenser capability shall be 
demonstrated to take at least 60% T.G. load under TMCR conditions.

4.04.00 Deaerator

4.04.01 The dissolved oxygen content in feed-water measured at deaerator outlet shall 
not exceed 0.005 cc/litre at all loads from no load to VWO condition with 3% 
cycle make-up with normal pressure and overpressure with incoming 
condensate presumed to be saturated with oxygen (without any chemical 
dosing).

4.04.02 Free carbon dioxide in deaerator effluent shall be non-traceable at all loads 
from zero to VWO with 3% cycle make-up with normal pressure according to 
ASTM standards.

4.05.00 Power Cycle Pumps

Performance of each pump (flow, head, vibration, noise, parallel operation) to 
be demonstrated.

4.06.00 Automatic On Line Turbine Testing (ATT) System
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Demonstrated without disturbing normal operation.

4.07.00 Coal Handling Plant

Refer Cl. No. 10.00.00 in Volume-IV-A.

4.08.00 Water Treatment System

Performance Guarantee of Chemical Feed System shall be in accordance with 
Cl. No. 8.04.00 in Section-IV, Volume-II-B of the EPC Bid Specification. 

Performance Guarantee of Condensate Polishing System shall be in 
accordance with Cl. No. 8.04.00 in Section-VI, Volume-II-C of the EPC Bid 
Specification.

Performance Guarantee of River Water Pre-Treatment System shall be in 
accordance with Cl. No. 8.04.00 in Section-I, Volume-III-C of the EPC Bid 
Specification.

Performance Guarantee of Demineralisation System shall be in accordance 
with Cl. No. 8.04.00 in Section-II, Volume-III-C of the EPC Bid Specification.

Performance Guarantee of Circulating Water Treatment System shall be in 
accordance with Cl. No. 8.04.00 in Section-III, Volume-III-C of the EPC Bid 
Specification.

Performance Guarantee of Waste Water Treatment System shall be in 
accordance with Cl. No. 8.04.00 in Section-IV, Volume-III-C of the EPC Bid 
Specification.

4.09.00 Instrumentation and Control

The Bidder shall demonstrate that the Instrumentation and Control system 
meets all the functional/performance requirements, specified in technical 
specifications.

4.10.00 Noise Level

The Bidder shall demonstrate Noise Level of various 
plants/equipments/systems as per Clause no. 17.02.00 in Section-IV of 
Volume-II-A.

4.11.00 Air Conditioning & Ventilation system

The rating and performance figures of the AC & Ventilation system & 
equipment as indicated in the respective technical specification shall be 
guaranteed by the Bidder.  In the event of any deficiencies in meeting the 
guarantees as indicated in the technical specification after conducting the 
performance test, the bidder shall put all his efforts to rectify the deficiencies or 
will replace the equipment / accessories to achieve the specified performance 
parameters within a reasonable time.

571290/2024/PS-SR-PM
251



5 x 800 MW YADADRI TPS 
           

SECTION IA  

(GENERAL TECHNICAL REQUIREMENT) 

BHARAT HEAVY ELECTRICALS LTD 
POWER SECTOR PROJECT ENGINEERING MANAGEMENT        

NOIDA-INDIA 

571290/2024/PS-SR-PM
252



Page 67 of 198

571290/2024/PS-SR-PM
253



Page 74 of 198

571290/2024/PS-SR-PM
254



Page 75 of 198

571290/2024/PS-SR-PM
255



Page 76 of 198

571290/2024/PS-SR-PM
256



Page 77 of 198

571290/2024/PS-SR-PM
257



Page 78 of 198

571290/2024/PS-SR-PM
258



Pa
ge

 1
22

 o
f 1

98

D
O

C
U

M
E

N
T

D
IS

T
R

IB
U

T
IO

N

571290/2024/PS-SR-PM
259



Pa
ge

 1
23

 o
f 1

98

571290/2024/PS-SR-PM
260



Telangana State Power Generation Corporation Ltd. EPC Bid Document 
1x800 MW Kothagudem TPS e-PCT/TS/K/02/2014-15 

DEVELOPMENT CONSULTANTS  V VI/S-IX : 56 
(e-PCT-TS-K-02-2014-15_V-VI_S IX.DOC)

a) Bidder shall apply in writing to Owner for handing over of the complete 
Control & Instrumentation System after successful demonstration of 
tests as specified up to "Availability Guarantee Test". 

b) Owner shall take over charge of the C&I system subject to fulfillment 
of the conditions enumerated hereunder : 
i) Site check-list prepared by Owner are fruitfully attended by 

Bidder and certified by Owner. 
ii) Operation/ Instruction manuals are updated to incorporate 

changes made up to Availability Test Run. 
iii) Drawings/ sketches are submitted as per Contract, on as- built 

basis. 
iv) Close loop controls, Binary & Sequential controls should be 

working on auto and interlocks are demonstrated to be 
functional. 

v) Equipment and system supplied by Bidder are in working 
condition. 

vi) Short supply items, as per Contract, are refurnished by Bidder. 
vii) The above conditions are in addition to fulfillment of any/all 

other contractual obligations of Bidder towards Owner. Partial 
handing-over of systems /equipments shall not be permissible, 
except if desired so by Owner in special cases.   

11.00.00  TRAINING OF PERSONNEL 
11.01.00 Bidder shall include in the proposal training of Owner’s personnel of different 

categories for operation, maintenance and troubleshooting of the supplied 
equipment. Training courses shall be conducted by experienced personnel of 
Bidder. Course participants shall receive individual copies of technical 
manuals at the time the course is conducted. Upon completion of each 
course, training manuals shall be property of Owner. Bidder shall supply all 
updates and revisions to the manuals. 

11.02.00 Training shall be provided to operating, programming and maintenance 
personnel.  The training shall be conducted at  original equipment designer / 
manufacturer’s works. While the exact content and duration  of such training 
shall be guided by Bidder’s experience , following gives the basic and 
minimum requirement of operation and mainteanance , troubleshooting 
training from Owner’s point of view. 

11.03.00 PLANT OPEARTION TRAINING 

NO.OF 
PERSO
NNEL 

CATEGORY OF 
PERSONNEL 

SUBJECT DURATION 

12 Control Engineer  Main plant through DDCMIS 
OS

8 weeks 
each 

16 Control Engineer PADO System Usage  2 weeks 
each 
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SECTION-XIII

     TECHNICAL SPECIFICATION 

FOR

 PROTECTIVE LINING AND PAINTING 

 
1.00.00 INTENT OF SPECIFICATION 

 
1.01.00 This specification addresses the requirements of all labour, material, and 

appliances necessary with reference to preparations for lining / painting, 
application as well as finishing of all lining / painting for all mechanical and 
electrical equipment, piping and valves, structures etc. included under the scope 
of this Package. 
 

1.02.00 The Bidder shall furnish and apply all lining, primers including wash primers if 
required, under-coats, finish coats and colour bands as described hereinafter or 
necessary to complete the work in all respects. 
 

2.00.00 CODES & STANDARDS 

2.01.00 The Bidder shall follow relevant Indian and International Standards wherever 
applicable in cleaning of surface, selection of lining material / paints and their 
application. The entire work shall conform to the following standards / 
specifications (latest revision or as specified). 

a)  SSPC SP 10 / NACE 2 / 
S 2½

: Near White Blast Cleaning 
b)  SSPC PA 2 : Measurement of dry film Coating Thickness 

with magnetic gauges. 
c)  ASTM D 4541 : Method for pull off strength using portable 

Adhesion Tester. 
d)  NACE RP 0274 – 2004 : High-Voltage Electrical Inspection of Pipeline 

Coatings 
e)  NACE SP 0188 – 2006 : Discontinuity (Holiday) Testing of New 

Protective Coatings on Conductive 
Substrates 
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f)  NACE RP 0169 – 2002 : Control of External Corrosion on 
Underground or Submerged Metallic Piping 
Systems 

g)  AWWA C 210 – 2007 : Liquid-Epoxy Coating Systems for the Interior 
and Exterior of Steel Water Pipelines 

h)  IS 3589:2001 Annexure 
B  

: Steel Pipes for Water and Sewage 
Specification. 

i)  AWWA C222-2000 : Polyurethane Coating for the Interior and 
Exterior of Steel Water Pipe and Fittings. 

j)  IS 13213 : 2000 : Polyurethane Full Gloss Enamel (Two pack)  

    

3.00.00 GENERAL REQUIREMENTS 

3.01.00 The steel surface preparation prior to actual commencement of coating shall 
conform to SSPC SP 10 / NACE 2 / Sa2½ (near white metal) with sand blasting.

3.02.00 The contractor shall submit a detailed written description in the form of a manual 
covering coating equipment, procedures, materials inspection test, and repair 
etc. to Owner/Consultant for approval. 

3.03.00 The contractor shall also provide copies of test reports from NABL approved 
laboratory (like National Test House, Kolkata) in support of the paint/primer 
materials to be used shall conform to the specification requirement. 

3.04.00 The contractor shall also provide certificates from paint/primer manufacturer 
mentioning the batch numbers, date of manufacture and shelf life etc. of the 
materials to be used.  In addition to that Manufacturing Quality Plan (MQP) and 
Field Quality Plan (FQP) shall also be submitted prior to commencement of 
supply of material and field application. 

3.05.00 Paint/coating application work at site shall be done either by paint manufacturer 
or by their authorized applicator. The authorized applicator shall have proper 
training & certification from manufacturer. Applicator shall possess all the 
necessary specialized equipment and manpower experienced in similar job. 
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3.06.00 Applied coating shall be tested for dry film thickness, holiday (electrical 
inspection for continuity) and adhesion as per relevant standard such as SSPC 
PA 2, NACE RP 0274 and ASTM D 4541. 

3.07.00 If necessary, the material may be heated and applied by airless spray / plural 
component spray system. 

 
3.08.00 Manufacturer's specific recommendation, if any, shall be followed during 

application of lining / paints. 

3.09.00 In areas where there is danger of spotting automobiles or other finally finished 
equipment or building by wind borne particles from paint spraying, a Purchaser 
approved method shall be adopted. 

3.10.00 The colour scheme of the entire Plant, covered under this specification shall be 
approved by the Purchaser in advance before application. 

3.11.00 All indoor and outdoor piping, insulated as well as uninsulated will have approved 
colour bands painted on the pipes at conspicuous places throughout the system, 
as approved by Purchaser. 

3.12.00 Inside surfaces of vessels / tanks shall be protected by anticorrosive paints or 
rubber lining as required / specified elsewhere in the specification.  External 
surfaces of all vessels / tanks shall be protected by anti corrosive painting. 

3.13.00 For vessels / tanks requiring lining and epoxy painting all inside surface shall be 
blast cleaned using non-siliceous abrasive after usual wire brushing. 

3.14.00 Natural rubber lining shall be provided on the inside of vessels / tanks as 
required / specified elsewhere in the specification, in three layers resulting in a 
total thickness not less than 4.5 mm. 

3.15.00 Surface hardness of rubber lining shall be 65 +/- 5 deg. A (shore). 

3.16.00 After the lining is completed, the vessels / tanks shall not be subjected to any 
prolonged exposure to direct sunlight in course of its transportation, erection etc.  
They shall not be stored in direct sunlight.  No further lining or burning shall be 
carried out on the vessel, after application of the lining. 
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3.17.00 All lining projecting outside of the vessel shall be protected adequately from 
mechanical damages during shipment, handling storage etc. 

3.18.00 Suitable warnings, indicating the special care that must be taken with respect to 
these lined vessels shall be stenciled on their outside surface with the letters at 
least 12 mm high.   

3.19.00 All insulated piping shall have aluminium sheet jacketing.   

4.00.00 EQUIPMENT, MATERIAL AND SERVICES TO BE FURNISHED BY THE 
BIDDER 

4.01.00 After erection at site, the outside surfaces of all equipment having a shop coat 
shall be given further priming coat and finished coats of paint as detailed in 
following clauses. However, if the painting system is such that the shop coat and 
primer coat to be applied at site are not compatible, then shop coat has to be 
removed from the surface of equipment before application of primer coat with 
prior blasting.

 
 All factory finished paints shall be touched up at site as required. 
 
 All uninsulated piping shall be finished with final paintings after use of proper 

wash primer and primer.   Aluminium sheet jacketed piping need not be painted.  
Colour bands of Purchaser's approved shade shall however be applied on 
jacketed piping  near walls or partitions, at all junctions, near valves and all other 
places as instructed by the Purchaser.  All structures shall be painted with 
approved paint. 

 
4.02.00 Surface Preparation 
 
4.02.01 Unless mentioned otherwise, all rust and mill scale shall be removed by blasting 

to Sa 2-1/2 Swiss Standard before applying the primer. 
 
4.02.02 Special care shall be taken to remove grease and oil by means of suitable 

solvents like Trichloroethylene or Carbon Tetrachloride. 
 
4.02.03 The minimum degree of surface preparations for all equipment, piping, fittings, 

valves, structures etc. shall be "Near White" according to Steel Structure, 
Painting Council-SSPC-SP-10 before application of any primer/paint. 

 
4.03.00 Painting 
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4.03.01 Specification for application of paints for external surfaces protection of  vessels / 
tanks / equipment / piping / fittings / valves etc. to be installed indoor shall be as 
follows : 

 
a) Surface preparation shall be done either manually or by any other approved 

method. 
   

b) Primer Coat shall consist of one coat (minimum DFT of 50 microns) of 
chlorinated rubber based zinc phosphate. 
 

c) Intermediate Coat (or Under Coat) shall consist of one coat (minimum DFT of 
50 microns) of chlorinated rubber based paint pigmented with Titanium 
Dioxide. 

 
d) Top Coat shall consist of one coat (minimum DFT of 50 microns) of 

chlorinated rubber paint of approved shade and colour with glossy finish. 
 

e) Total DFT of paint system shall not be less than 150 microns. 
 
4.03.02 Specification for application of paints for external surfaces protection of  vessels / 

tanks / equipment / piping / fittings / valves etc to be installed outdoor shall be as 
follows : 

 
a) Surface preparation shall be done by means of sand blasting, which shall 

conform to Sa 2-1/2 Swiss Standard. 
 

b) Primer Coat shall consist of one coat (minimum DFT of 100 microns) of 
epoxy resin based zinc phosphate primer. 

 
c) Intermediate Coat (or Under Coat) shall consist of one coat (minimum DFT of 

100 microns) epoxy resin based paint pigmented with Titanium Dioxide. 
 

d) Top Coat shall consist of one coat (minimum DFT of 75 microns) of epoxy 
paint of approved shade and colour with glossy finish. Additional one coat 
(minimum DFT of 25 microns) of Finish Coat of polyurethane shall be 
provided. 

 
e) Total DFT of paint system shall not be less than 300 microns. 

 
4.03.03 Specification for application of paints for external surfaces protection of  steel 

pipes and fittings which are buried underground / laid inside a hume pipe &
or submerged Under Water and laid under Pipe Trenches (in road/rail/pipe or 
trench crossings) shall be as follows : 
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External surface of the pipe, fittings, specialties etc. handling raw water/clarified 
water/filter water shall be painted with one coat of two part chemically cured 
polyurethane primer of min 50 micron dry film thickness followed by three or 
maximum four coats of two part solvent less polyurethane to build up coating of 
dry film thickness of 2000 micron including primer coat.  
 
 
 

 
4.03.04 Specification for application of paints for internal surface protection of large 

diameter pipes (sizes above  600 mm NB and above) if any, shall be as follows : 
 

a) All Internal surfaces of steel pipes, fittings, specialties etc. buried 
underground or located within pipe trenches shall be given epoxy coating to 
protect them from (except for drinking water service, where the compatible 
painting shall be so selected to meet relevant quality standards) corrosion. 

 
b) Internal surface of the pipe should be coated with one coat of two part epoxy 

primer with not less than 50 micron DFT (dry film thickness) followed by two 
part polyamide cured solvent less epoxy.  

 
c) The minimum dry film thickness (DFT) of internal lining shall be 600 micron.  

 
 
 

4.03.05 Specification for application of paints for protection of internal surfaces of  DM 
Water Storage Tank(s) shall be as follows : 

 
a) Primer - One coat of epoxy primer containing high level of Zinc Phosphate 

anticorrosive pigment. Total Dry Film Thickness (DFT) of primer shall not be 
less than 125 microns. 

 
b) Finish Paint - Three (3) coats Polyamine HB Epoxy Paint. Total Dry Film 

Thickness (DFT) of finish paint shall not be less than 125 microns per coat. 
    

c) Total thickness of primer and paint should not be less than 500 microns. 
 
4.03.06 All motors, local push button stations, cable racks, structures used for supports 

etc. are to be painted with acid proof paint. 
 

4.03.07 The following surfaces shall not be painted - stainless steel, galvanized steel, 
aluminum, copper, brass, bronze and other nonferrous materials. 

 
4.03.08 No painting or filler shall be applied until all repairs, hydrostatic tests and final 

shop inspection are completed. 
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4.03.09 All machined surfaces shall have two (2) coats of water repellant grease after 

thorough cleaning. 
 

5.00.00 COATING PROCEDURE AND APPLICATION 

5.01.00 Surface Preparation : 

Pipe shall be blast cleaned by sand. The cleanliness achieved prior to application 
shall be in accordance with the requirement of SSPC SP 10 / NACE 2 / Sa2½ of 
ISO 8501 (near white metal) 

 
a) The blast pattern or profile depth shall be 40 to 100 micron and shall be 

measured by dial micrometer. 
 

b) Before sand blasting is started or during blasting or coating, temperature 
of the pipe surface should be more than 3°C above dew point 
temperature. Blast cleaned surface should be primed within 4 hours and 
shall be protected from rainfall or surface moisture and shall not be 
allowed to flash rust. If the rust occurs, the surface again to be prepared 
by sand blasting or wire brushing. 

 

5.02.00 Application of Epoxy Coating 
a) Coating shall be applied when 

 
i) When the pipe surface temperature shall be atleast 3°C above dew point 

temperature. 
ii) The temperature of mixed coating material and the pipe at the time of 

application shall not be lower than 10°C or greater that 50°C. 
 

b) Material preparation shall be in accordance with manufacturer’s 
recommendations. 

 
c) Application of epoxy coating system : 

 
The epoxy coating system shall be applied as per recommendation of the 
manufacturer and shall be applied by airless spray / plural component spray 
machine. For more than one coat, the second shall be applied with the time 
limits as recommended by the manufacturer. 

 

5.03.00 Application of PU Coating 
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a) PU coating shall be applied when the pipe surface temperature atleast 3°C 
above dew point temperature (when R.H is more than 85%). 

 
b) Material preparation and application shall be done as per manufacturer 

recommendation. 
 

6.00.00 TEST REQUIREMENTS : 

6.01.00 Measurement of dry film thickness 
 

Measurement of dry film thickness of coating : Coating thickness shall be in the 
range of ±20% and as per SSPC PA 2. 

6.01.01 Apparatus / Instrument:- 
The instrument used for dry film thickness may be Type 1 pull of gauges or Type 
2 electronic gauges. 

 

6.01.02 Procedures:- 
a) Number of measurements:  

For 100 square feet (9.29 square meters), five (5) spots per test area (each 
spot is 3.8 cm) in diameter. Three gauge readings per spot (average 
becomes the spot measurement). 

 
b) If the structure is less than 300 square feet, each 100 square feet should be 

measured. 
 

c) If the structure is between 300 and 1000 sq ft, select 3 random 100 square 
feet test areas and measure. 

 
d) For structure exceeding 1000 square feet, select 3 random 100 square feet 

testing areas for the first 1000 sq ft and select 1 random 100 square feet 
testing area for each additional 1000 square feet 

 
e) Coating thickness Tolerance: Individual reading taken to get a representative 

measurement for the spot are unrestricted (usually low or high readings are 
discarded). Spot measurements (the average of 3 gauge readings) must be 
within 80% of the minimum thickness and 120% of the maximum thickness.  
Area measurement must be within specified range. 

 

6.02.00 Electrical Inspection (Holiday) Test 
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6.02.01 All the coated / lined pipes shall be tested with an approved high voltage holiday 
detector preferably equipped with an audio visual signaling device to indicate any 
faults, holes, breaks or conductive particles in the protective coating. 

6.02.02 The applied output voltage of holiday detector shall have a spark discharge of 
thickness equal to at least twice the thickness of the coating to assure adequate 
inspection voltage and compensate for any variation in coating thickness. The 
electrode shall be passed over the coated surface at approximately half the spark 
discharge distance from the coated surface only one time at the rate of 
approximately 10 to 20m/min. The edge effect shall be ignored. Excessive 
voltage shall be avoided as it tends to induce holiday in the coated surface 
thereby giving erroneous readings. 

6.02.03 While selecting test voltages, consideration should be given to the tolerance on 
coating thickness and voltage should be selected on the basis of maximum 
coating thickness likely to be encountered during testing of a particular pipe. 

  The testing voltage shall be calculated by using following formula. (as per NACE 
0274 : 2004) 

   
  Testing Voltage V = 7900 �T ± 10 percent where T is the average coating 

thickness in mm. 
 

6.02.04 Any audio visual sound or spark leads to indicate pinhole, break or conductive 
particle. 

6.03.00 Adhesion Pull off Test : 
After holiday the coated surface is subjected to adhesion pull off test as per 
ASTMD 4541. 

6.03.01 Apparatus / Instrument: Adhesion tester consists of three basic components:  

A hand wheel, a black column containing a dragging indicator pin and scale in 
the middle and a base containing three legs and a pulling “Jaw” at the bottom 
and also dollies. 

6.03.02 Prepare the test surface :  

Once test area is selected, test area shall be free of grease, oil, dirt, water. The 
area should be flat surfaces and large enough to accommodate the specified 
number of replicate test. 

6.03.03 Prepare Dolly (Test Pull Stub) :  
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The dolly is a round, two sided aluminium fixture. Both sides of the dolly looks 
same, however, one side sloped on top surface while flat on bottom surface. As 
the surface of the dolly is polished aluminium, roughen the same using a coarse 
sand paper. 

6.03.04 Select an adhesive:  

Use araldite, a 100% solid epoxy adhesive. This adhesive requires at least 24 
hours at room temperature to cure. 

6.03.05 Attach the dolly to the surface. 
 

a) Using a wooden stick, apply an even layer of adhesive to the entire contact 
surface area of the dolly. 

 
b) Carefully remove the excessive adhesive by using a cotton swab. Allow the 

adhesive to fully cure before performing the adhesion test. 
 

c) Attach the dolly to the coated surface and gently push downward to displace 
any excessive adhesive. 

 
d) Push the dolly inward against the surface, then apply tape across the head 

of the dolly. 
 

6.03.06 Adhesion Test Procedure 
a) Attach the adhesion tester to the dolly by rotating the hand wheel counter 

clockwise to lower the jaw of the device. 
 

b) Slide the jaw completely under the head of the dolly. Position the three legs 
of the instruments so that they are sitting flat on the coated surface. 

 
c) Slide the dragging indicator pin on the black column to zero by pushing it 

downward. 
 

d) Firmly hold the base of the instrument in one hand and rotate the handwheel 
clockwise to raise the jaw of the device that is attached to the head of the 
dolly. The dragging indicator pin will move upward on the black column as 
the force is increased and will hold the reading. Apply the tension using a 
moderate speed. Continue to increase the tension on the head of the dolly 
until (a) the minimum PSI/MPa/Kg/cm² required by project specification is 
exceeded and the test is discontinued, (b) the maximum PSI/MPa/Kg/cm² of 
adhesion tester has been achieved and dolly is still attached, (c) The force 
applied by the adhesion tester causes the dolly to dislodge. 
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e) Read the scale and record the adhesion value. 

 

6.04.00 Coating Repair 

Defective Coating shall be repaired in accordance with the following subsections. 

6.04.01 Surface Preparation:  

Accessible areas of pipe requiring coating repairs shall be cleaned to remove 
debris and damaged coating using surface grinders or other means. The 
adjacent coating shall be feathered by sanding, grinding or other method. 
Accumulated debris shall be removed by blowing with contaminant free air or 
wiping with clean rags. 

6.04.02 Areas not accessible for coating repair such as interior surfaces of small 
diameter pipe shall be reprocessed and recoated. 

6.04.03 Coating Application : 

The coating system shall be applied to the prepared areas in accordance with 
procedure. 

6.04.04 Repair Inspection : 

Repaired portion shall be electrically inspected using a holiday detector. 

6.05.00 Welded Field Joints 

6.05.01 Preparation :  

The weld joints shall be cleaned so as to be free from mud, oil, grease, welding 
flux, weld spatter and other foreign contaminants. The cleaned metal surfaces of 
the weld joint shall then be blasted or abraded using rotary abrading pads. The 
adjacent liquid Epoxy / PU coating shall be feathered by abrading the coating 
surface for a distance of 25 mm. 

6.05.02 Electrical Inspection :  

After curing the coating system applied to the welding joints shall be holiday 
tested. Any holidays indicated by the detector shall be marked with chalk to 
identify the area of repair. 

571290/2024/PS-SR-PM
275



Telangana State Power Generation Corporation Ltd. EPC Bid Document 
1x800 MW Kothagudem TPS e-PCT/TS/K/02/2014-15 

DEVELOPMENT CONSULTANTS  V.III-C/S-XIII: 12 
(e-PCT-TS-K-02-2014-15-V-IIIC-Sec-XIII.doc)  
 

 
7.00.00 INFORMATION/DATA REQUIRED 
 
 The Bidder shall submit complete list of paints and primers proposed, giving 

detail information, such as, chemical composition, drying time etc. and also unit 
rates for application of each type of paint along with supply shall be furnished. 
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SPECIFIC TECHNICAL REQUIREMENTS: ELECTRICAL 

 
 
              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 equipment’s. 
d) Electrical load requirement for VENTILATION SYSTEM. 
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” Annexure - I.  
 
 

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 for motors. 
d) Electrical Load data format (Annexure –II) 
e) BHEL cable listing format (Annexure –III) 
f) Quality plan for motors. 
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5 x 800 MW YADRADRI TPS
BASIC TECHNICAL FEATURES

FOR LT MOTORS 
(FOR BHEL-PEM SCOPE PACKAGES)
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5 x 800 MW YADRADRI TPS
BASIC TECHNICAL FEATURES

FOR LT MOTORS 
(FOR BHEL-PEM SCOPE PACKAGES)
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5 x 800 MW YADRADRI TPS
BASIC TECHNICAL FEATURES

FOR LT MOTORS 
(FOR BHEL-PEM SCOPE PACKAGES)
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5 x 800 MW YADRADRI TPS
BASIC TECHNICAL FEATURES

FOR LT MOTORS 
(FOR BHEL-PEM SCOPE PACKAGES)
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5 x 800 MW YADRADRI TPS
BASIC TECHNICAL FEATURES

FOR LT MOTORS 
(FOR BHEL-PEM SCOPE PACKAGES)
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5 x 800 MW YADRADRI TPS
BASIC TECHNICAL FEATURES

FOR LT MOTORS 
(FOR BHEL-PEM SCOPE PACKAGES)
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TITLE 

�������
��
�

������ 		�1� 

SPECIFICATION NO.
 
VOLUME                     II B 
 
SECTION                    C 
 
REV   NO.   00                DATE       19.01.2018 
 
SHEET         1    OF    1 

 
  

1.0 Design ambient temperature   : 50 oC 
 
2.0 Maximum acceptable kW rating of LV motor :   
 
 

           
           3.0 Installation (Indoors/ Outdoors)  : As required 
 
           4.0 Degree Of Protection                     : IP55  
         
 
          5.0 Details of supply system 
           a) Rated voltage (with variation)  : 240V, 415V � 10% 
           b) Rated frequency (with variation)             : 50 Hz (Variation: +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 box  : 50 kA for 0.25 sec 
           f) LV System grounding   : Solidly 
 
         6.0 Class of insulation    : Class ‘F’,with temp rise limited to class B. 
 
        7.0 Minimum voltage for starting   : 80% of rated voltage 

         (As percentage of rated voltage)     
 
        8.0 Power cables data    : Shall be given during detailed engg. 
 
        9.0      Earth Conductor Size & Material         :           Shall be given during detailed engg. 
 
        10.0 Space heater supply (30KW & ABOVE) : 240 V, 1� , 50 Hz  
 
        11.0 Rating up to which Single phase motor : Acceptable below 0.20  Kw 
 
        12.0     TYPE OF STARTER PROVIDED IN MCC    :  DOL 
 
        13.0 Locked rotor current 

         a) Limit as percentage of FLC  : As per IS-12615  
         b) Permissible tolerance, if any  : As per IS-12615  

 
        14.0    Terminal box : Suitable to rotate at 90 degrees 
 
        15.0    Paint shade : Shade 631 of IS-5 
�����

Above 0.2 kW & below 175 kW will be fed from 415V,
however as per system requirement drives rated in the
range of 160-210 kW may be considered in either 415V
or 3.3. kV with due approval from BHEL/TSGENCO

Page 245

571290/2024/PS-SR-PM
294



      

����	�
<>�>��

�-�-�?;����U���

              5 X 800 MW YADADRI TPS 
�
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�
� �

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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              5 X 800 MW YADADRI TPS 
�
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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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Explanatory notes for filling up cable list for routing through WinPath, the cable routing program 
(developed by Corporate R&D) being used in PEM. 

Rev 0 17 January 2018 Page 1 of 2 

1.� For the purpose of clarity, it may please be noted that the information given in regard to the cables to 
be routed through WinPath as per the system elaborated below is called “Cable List”, while the term 
“Cable Schedule” applies to the cable list with routing information added after routing has been 
carried out. 

2.� The cable list shall be entered as an MS Excel file in the format as per enclosed template 
EXT_CAB_SCH_FORMAT.XLS. No blank lines, special characters, header, footer, lines, etc. shall be 
introduced in the file. No changes shall be made in the title line (first line) of the template. 

3.� The field properties shall be as under: 
a.� UNITCABLENO: A/N, up to sixteen (16) characters; each cable shall have its own unique, 

unduplicated cable number. In case this rule is violated, the cable cannot be taken up for 
routing. 

b.� FROM: A/N, up to sixty (60) characters; the “From” end equipment/ device description and 
location to be specified here. Information in excess of 60 characters will be truncated after 60 
characters. 

c.� TO: A/N, up to sixty (60) characters; the “To” end equipment/ device description and location 
to be specified here. Information in excess of 60 characters will be truncated after 60 
characters. 

d.� PURPOSE: A/N, up to sixty (60) characters; the purpose (i.e. power cable/ indication/ 
measurement, etc.) to be specified here. Information in excess of 60 characters will be 
truncated after 60 characters. 

e.� REMARKS: A/N, up to forty (40) characters; Any information pertinent to routing to be 
specified here (e.g., cable number of the cable redundant to the cable number being entered). 
Information in excess of 40 characters will be truncated after 40 characters. 

f.� CABLESIZE: A/N, 7 characters exactly as per the codes indicated below shall be specified 
here. The program cannot route cables described in any other way/ format. 

g.� PATHCABLENO: Field reserved for utilization by the program. User shall not enter any 
information here. 

4.� One list shall be prepared for each system/ equipment (i.e., separate and unique cable lists shall be 
prepared for each system). 

5.� The cables shall be described as per the scheme listed below: 
 

A   NN   A  NNN 
            |     |     |     | 
 Cable  No. of cores     Cable code         Cable size 
     Voltage (e.g. 01,03,3H, 07) (See C below)    (e.g. 035,185,2.5, 0.5) 
 Code (see B 

below) 
 
(A) SYSTEM VOLTAGE CODES: 

(ac) A = 11KV, B = 6.6KV, C = 3.3KV, D = 415V, E = 240V, F = 110V 
(dc) G = 220V,  H = 110V, J = 48V, K = +24V, L = -24V 

 
(B) CABLE VOLTAGE CODES: 

A = 11KV (Power cables)  

Page 249

571290/2024/PS-SR-PM
298



Explanatory notes for filling up cable list for routing through WinPath, the cable routing program 
(developed by Corporate R&D) being used in PEM. 

Rev 0 17 January 2018 Page 2 of 2 

B = 6.6KV (Power cables) 
C = 3.3KV (Power cables) 
D = 1.1KV (LV & DC system power & control cables) 
E = 0.6KV (0.5 sq. mm. Control cables) 

 
(C)� CABLE CODES 

 
PVC Copper 
A = Armoured FRLS   B = Armoured Non-FRLS 
C = unarmoured FRLS  D = Unarmoured Non-FRLS 
 
PVC Aluminium 
E = Armoured FRLS   F = Armoured Non-FRLS 
G = unarmoured FRLS  H = Unarmoured Non-FRLS 
 
XLPE Copper 
J = Armoured FRLS   K = Armoured Non-FRLS 
L = unarmoured FRLS  M = Unarmoured Non-FRLS 
 
XLPE Aluminium 
N = Armoured FRLS   P = Armoured Non-FRLS 
Q = unarmoured FRLS  R = Unarmoured Non-FRLS 

 
S = FIRE SURVIVAL CABLES 
T = TOUGH RUBBER SHEATH 
U = OVERALL SCREENED 
V = PAIRED OVERALL SCREENED 
W = PAIRED INDIVIDUAL SCREENED 
Y = COMPENSATING CABLES 
I = PRE-FABRICATED CABLES 
Z = JELLY FILLED CABLES 
 

6.� Once a cable list has been given to PEM for routing, any subsequent changes required in the cable list 
(which may be in the form of addition of cables, deletion of cables, change of type or size of cable, 
etc.) must be informed as specific changes (as a separate file MS Excel of the same format as the 
original file) to the cable list given earlier if the cable list has been routed and cable schedule 
generated. The routing status of the cable list shall be got confirmed from PEM by the agency that 
has prepared the cable list before the changes are intimated. In case PEM confirms that the cable list 
in question has not been taken up for routing, and the revised cable list is acceptable, the same may be 
sent. Since cable routing through the program involves adding each cable list to the project cable 
schedule database, the original cable schedule shall not be furnished to PEM with revisions 
incorporated within. 

 

Page 250

571290/2024/PS-SR-PM
299



�

TECHNICAL SPECIFICATION 
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Telangana State Power Generation Corporation Ltd. EPC Bid Document 
1x800 MW Kothagudem TPS e-PCT/TS/K/02/2014-15

�

 
DEVELOPMENT CONSULTANTS V VI/S-VII/SS-A: 2
(PCT-K-03-2013-14_V-VI_S VII_SS A.DOC)

1.00.00 SPECIFICATION FOR ELECTRONIC TRANSMITTERS 
 

1.01.00 PRESSURE TRANSMITTER 

�

1.  Working Principle : Smart (HART Compatible) 
 

2.  Type : Microprocessor based, 2 – Wire 
 

3.  Output Signal : 4-20 mA DC along with superimposed 
digital signal 
 

4.  Measuring Element : Capsule / Diaphragm 
 

5.  Element material : SS-316 (Stainless Steel) or better 
 

6.  Static Pressure : 150 % of maximum span continuously, 
without affecting the calibration 
 

7.  Turn-down ratio : 100: 1 
 

8.  Span and Zero : Continuous, tamper proof, remote as 
well locally adjustable with zero 
elevation and suppression by 100% of 
span 
 

9.  Enclosure Class : IP-65 (Explosion proof for NEC 
Class-1, Division 1 area) 
 

10. Output Indicator : LCD (Integral indicator of 5 digit 
display) 
 

11. Nameplate : Tag number, service engraved in SS 
tag plate 
 

12. Body : SS 
 

13. Operating Voltage : 24V DC 
 

14. Load : 600 Ohms (min.) at 24 Volts D.C. 
 

15. Ambient Temperature : 0 - 50 OC 
 

16. Performance: 
 

:  

 i.  Accuracy  � 0.075% of Span or better 
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 ii.  Repeatability  � 0.05% of Span or better   
 

17. Sealing/Isolation : Extended diaphragm (Silicon oil/ 
Flurolub filled ) with 5 meters SS 
armoured capillary for 
corrosive/viscous/solid bearing or 
slurry type fluid applications 
 

18. Accessories : a. Universal mounting bracket 
suitable for 2” pipe mounting 
 

   b. High tensile carbon steel U- 
bolts 
 

   c. Siphon for steam and hot water 
services 
 

   d. ½” NPT 2-valve stainless steel 
manifold, constructed from 
SS316 bar stock 
 

   e. Companion flange with nuts, 
bolts and gaskets 
 

   f.  ½” NPT cable gland 
 

   g. Handheld calibrator 
 

19. Adjustment/Calibration/ 
Maintenance 

: From handheld calibrator/ HART  
management system 
 

Notes: For primary air/ secondary air/ flue gas applications, DP type 
transmitters shall be provided for pressure measurement. 
LVDT type is not acceptable. 

 
1.02.00 DIFFERENTIAL PRESSURE TRANSMITTER / FLOW TRANSMITTER 

�

1.  Working Principle : Smart (HART Compatible) 
 

2.  Type : Microprocessor based, 2 – Wire 
 

3.  Output Signal : 4-20 mA DC along with superimposed 
digital signal 
 

4.  Measuring Element : Capsule / Diaphragm 
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5.  Element material : SS-316 (Stainless Steel) or better 

 
6.  Static Pressure : 150 % of maximum span continuously, 

without affecting the calibration 
 

7.  Turn-down ratio : 100: 1 
 

8.  Span and Zero : Continuous, tamper proof, remote as 
well locally adjustable with zero 
elevation and suppression by 100% of 
span 
 

9.  Enclosure Class : IP-65 (Explosion proof for NEC 
Class-1, Division 1 area) 
 

10. Output Indicator : LCD (Integral indicator of 5 digit 
display) 
 

11. Nameplate : Tag number, service engraved in SS 
tag plate 
 

12. Body : SS 
 

13. Operating Voltage : 24V DC 
 

14. Load : 600 Ohms (min.) at 24 Volts D.C. 
 

15. Ambient Temperature : 0 - 50 OC 
 

16. Performance: 
 

  

 i.  Accuracy : � 0.075% of Span or better 
 

 ii.  Repeatability : � 0.05% of Span or better   
 

17. Sealing/Isolation : Extended diaphragm (Silicon oil/ 
Flurolub filled ) with 5 meters SS 
armoured capillary for 
corrosive/viscous/solid bearing or 
slurry type fluid applications 
 

18. Accessories : a. Universal mounting bracket 
suitable for 2” pipe mounting 
 

   b. High tensile carbon steel U- 
bolts 
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   c. Siphon for steam and hot water 

services 
 

   d. ½” NPT 5-valve stainless steel 
manifold, constructed from 
SS316 bar stock 
 

   e. Companion flange with nuts, 
bolts and gaskets 
 

   f.  ½” NPT cable gland 
 

   g. Handheld calibrator 
 

19. Adjustment/Calibration/ 
Maintenance 

: From handheld calibrator/ HART  
management system 

 
1.03.00 Displacer Type Level Transmitters 

�

1.  Type : Smart (HART Compatible) 
 

2.  Stages of operation : Continuous 
 

3.  Material  :  
 

4.  i. Displacer  SS-316 
 

5.  ii. Suspension wire  SS-316 
 

6.  iii. Torque tube 
housing 

 SS 

7.  iv. Torque tube  Inconel 
 

8.  v. Displacer 
chamber 

 SS 
 

9.  vi. Transmitter 
Housing 

 SS 
 

10. Operating Voltage : 24 V DC 
 

11. Transmission : Microprocessor based, 2-wire 
 

12. Output Signal : 4-20 mA DC along with superimposed 
digital signal 
 

13. Static / overload : Maximum static pressure without 
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transmitters. The hand held calibrator shall be suitable for all types of 
transmitters supplied in the package. If one type of hand held type 
calibrator is not suitable for communicating with all types of transmitters 
then separate hand held calibrator will be provided. 
 

3.00.00 PROCESS ACTUATED SWITCHES 

�

3.01.00 PRESSURE SWITCH 

�

1.  Type    : i. Piston for high pressure 

application 

   ii. Bellow / Diaphragm for low 

pressure application 

2.  Sensing element 

material 

: SS-316.  

All other wetted part SS316 

3.  Case Material : SSt 

4.  Setter Scale         : Black graduation on white linear scale.  

Graduation 0-100% with red pointer for 

set points 

5.  Over range : 150 % of maximum pressure 

6.  Adjustments : a) Internal Set Point 

  : b) Differential adjustment 

7.  End Connection : 1/2" NPT bottom connected 

8.  Switch configuration : Two SPDT (240V, 5A AC/220V, 0.5A 

DC) 

9.  Switch Type         : Snap acting, shock & vibration proof 

10. Terminal Block : Suitable for full ring lugs 

11. Enclosure Class      : IP-65 (Explosion proof for NEC Class-1, 

Division 1 area) 

12. Performance : a) Repeat accuracy  �  1.0% 

  : b) Accuracy of Setting Indication of 

+ 1.5% 

13. Ambient temperature : 0 – 50 Deg.C   
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14. Nameplate : Tag number, service engraved in SS tag 

plate 

15. Accessories : a) Silicon oil/ Flurolub filled 

Remote diaphragm seal with 

SS-316 capillary for corrosive/ 

viscous/ solid bearing or slurry 

type fluid applications 

   b) Snubbers for pulsating fluid 

applications 

   c) Siphons for steam and hot water 

services 

   d) Retention ring and screws for 

surface mounting 

   e) 1/2” NPT 2 Valve SS-316 

barstock manifold 

   f) ½” NPT cable gland 

16. Applications : During Detail Engineering on Owner’s 

approval 

 
3.02.00 DIFFERENTIAL PRESSURE SWITCH 

�

1.  Type    : i. Piston for high pressure 

application 

   ii. Bellow / Diaphragm for low 

pressure application 

2.  Sensing element 

material 

: SS-316.  

All other wetted part SS316 

3.  Case Material : SS 

4.  Setter Scale         : Black graduation on white linear scale.  

Graduation 0-100% with red pointer for 

set points 

5.  Over range : 150 % of maximum pressure 
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6.  Adjustments : a) Internal Set Point 

  : b) Differential adjustment 

7.  End Connection : 1/2" NPT bottom/ back connected 

8.  Switch configuration : Two SPDT (240V, 5A AC/220V, 0.5A 

DC) 

9.  Switch Type         : Snap acting, shock & vibration proof 

10. Terminal Block : Suitable for full ring lugs 

11. Enclosure Class      : IP-65 (Explosion proof for NEC Class-1, 

Division 1 area) 

12. Performance : a) Repeat accuracy  �  1.0% 

   b) Accuracy of Setting Indication of 

+ 1.5% 

13. Ambient temperature : 0 – 50 Deg.C   

14. Nameplate : Tag number, service engraved in SS tag 

plate 

15. Accessories : a) Silicon oil/ Flurolub filled 

Remote diaphragm seal with 

SS-316 capillary Diaphragm 

seals for corrosive/ viscous/ 

solid bearing or slurry type fluid 

applications 

   b) Snubbers for pulsating fluid 

applications 

   c) Siphons for steam and hot water 

services 

   d) Retention ring and screws for 

surface mounting 

   e) 1/2” NPT 5 Valve SS-316 

barstock manifold 

   f) ½” NPT cable gland 

16. Applications : During Detail Engineering on Owner’s 
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approval 

�

�

3.03.00 LEVEL SWITCH 
 

3.03.01  FLOAT OPERATED    
    

1.  Float material : SS-316 

2.  Wetted parts : SS-316 

3.  Float chamber : Stainless steel/Carbon steel, 

construction welded 

4.  Float chamber 

mounting 

: Side mounted 

5.  Fluid connection : Side – Side 

6.  Fluid connection size : 1” ANSI RF Flange (rubber line, if 

required) 

7.  Drain : ½ inch NPT with Plug 

8.  Pressure rating of 

chamber 

: Minimum 1.5 times of design pressure 

9.  Repeatability : +/- 1.5 mm or better 

10. Switch housing : Stainless Steel 

11. Switch housing type : IP- 65 

12. Type of switch : Snap acting magnetically operated 

hermetically  sealed 

13. Switch configuration      : 2 SPDT (5A, 240 V AC, 0.5A, 220V DC) 

14. Accessories : a)  Counter flange, nuts 

& bolts, suitable 

gasket etc. 

   b)  Steel globe type 

drain valve 

   c)  ½”NPT cable gland 
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   d)  Stainless steel 

nameplate with 

alpha-numeric 

engraved for service 

and tag 

15. Application : During Detail Engineering on Owner’s 

approval 

 

3.04.00 FLOW SWITCH 
 

1.  Type : Paddle /Piston/Disk 

2.  Wetted part material : Stainless steel or Hastelloy for acidic 

application 

3.  End connection : a)  Threaded upto 1” line size with 

integral Tee 

  : b)  Flanged for line size > 1 ½” 

4.  Enclosure material : Stainless Steel  

5.  Enclosure class : IP 65 

6.  Switch configuration : 2 SPDT (5A, 240 V AC, 0.5A, 220V DC) 

 

7.  Repeatibility : 2% 

8.  Cable connection : ½”NPTF 

 

9.  Accessories : a) Tee, Counter flange, nuts & 

bolts, suitable gasket etc 

   b) ½”NPT cable gland 

   c) Stainless steel nameplate with 

alpha-numeric engraved for 

service and tag 

 
3.05.00 RF LEVEL SWITCH 
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1.  Type  : RADIO FREQUENCY  

Sensing probe   

2.  Material : SS-316 

3.  Mounting : Threaded 

4.  
Application 

Temperature 
: 250°C (Max.) 

Electronic Controller   

5.  Input Supply Voltage : 240V AC ±10%, 50 Hz. 

6.  Relay Output  : 2 SPDT (240V AC, 5A) 

7.  Ambient Temperature : 50 °C 

8.  Enclosure Protection : IP-66 

9.  Enclosure Housing : SS 

10. Local LED Indication : 

Normal Level 

Power On 

Alarm Level 

Probe Healthy 

11. Switching Repeatability : ±0.5% 

12. Accessories : 

Co-axial cable for probe connection to 

controller 

SS Tag plate 

½” NPT Cable Glands 

13. Application : Solid level 

 
3.06.00 CONDUCTIVITY TYPE LEVEL SWITCH 

 
1.  Type  : Conductivity discrimination 

2.  Probe MOC : SS-316 

3.  Mounting : Flanged on external cage 

4.  
Application 

Temperature 
: 250°C (Max.) 

5.  Test Pressure : Two times rated pressure 
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6.  Input Supply Voltage : 240V AC ±10%, 50 Hz. 

7.  Input : 

Four independent channel with 

selectable switching threshold for water 

conductivity 

8.  Relay Output  : 2 SPDT (240V AC, 5A) 

9.  Ambient Temperature : 50 °C 

10. Enclosure Protection : 
IP-65 (Explosion proof for NEC Class-1, 

Division-1 area) 

11. Enclosure Housing : SS 

12. Local LED Indication : 

HI,LO, HIGH-HIGH, LOW-LOW 

Power  

Fault 

13. Accessories : a)
Interconnecting cable from 

probe to electronics 

 

 
  b) Mounting accessories 

 

 
  c) External cage 

 

 
  d) Washer & Gasket 

 

 
  e) ½” NPT Cable Glands 

   f)  SS Tag Plate 

14. Application : 
During Detail Engineering on Owner’s 

approval 

3.07.00 TEMPERATURE SWITCH 

�

1. Type : Bimetallic or gas filled  

2. Sensing Element 

Material 

: SS-316 

3. Bulb Material : SS-316 

4. Capillary : Stainless Steel armored 
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approval 

4.00.00 LOCAL INSTRUMENTS 
 
4.01.00 PRESSURE GAUGE AND DIFFERENTIAL PRESSURE GAUGE 

�

1.  Type   : Bourdon/Bellows/Diaphragm  

2.  Sensing & Socket : SS-316 

3.  Movement Material          : SS-316 

4.  Case Material : 
Stainless steel. IP-65 (Explosion proof 

for NEC Class-1, Division 1 area) 

5.  Dial Size            : Generally 150 mm 

6.  Scale        : Black lettering on white in 270 O arc. 

7.  Window : Shatterproof glass 

8.  Range Selection      : 
Normal process pressure: 50~70 % of 

range 

9.  Over-range Protection : 
125% of maximum range by internal 

stop. External stop at zero 

10. Adjustment   : 

For Zero adjustment (Micrometer screw 

external) 

For Range adjustment (Micrometer 

screw internal). 

11. Element Connection   : Argon welding 

12. Process Connection   : 
1/2" NPT (M) Bottom for local, back for 

panel mounting 

13. Performance : Accuracy of � 1.0 % of span or better 

14. Operating ambient : 0 - 50 OC 

15. Safety Feature       : Blow out disc /diaphragm at the back 

16. Accessories : a)
Snubbers for pulsating fluid 

application.discharge 

   b) Stainless steel Diaphragm seals 
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for corrosive/ viscous/ solid 

bearing or slurry type fluid 

applications 

   c)
3-Way SS316 Gauge cock for 

pressure gauges 

   d)

5-valve SS316 manifold from 

barstock for differential pressure 

gauge 

   e)
Siphons for steam and hot 

water services 

17. Nameplate 
: Tag number, service engraved in 

stainless steel tag plate 

 
4.02.00 LEVEL INDICATOR (FLOAT & BOARD TYPE) 

�

1.  Type  : Float and Board  

2.  Float Material : SS-316 

3.  Float Cable : SS-316 

4.  Indicator Assembly : Epoxy painted Aluminium 

5.  
Guide wire spring 

assembly 
: 

SS-316 (2 Nos.) 

 

6.  Guide Wire Anchor : SS-316 

7.  Scale Board : 

Anodized Aluminium with engraved 

marking ( Minimum graduation 10mm), 

 

mounting brackets and suitable 

hardware required as per tank height 

8.  Elbow Assembly : Anodized Aluminium 

9.  Flanges : RF , ANSI 150 , SS (3 Nos.) 

10. Accuracy : + 10 mm or better 

11. Accessories : 
All mounting accessories including  

counter flange, nuts & bolts, suitable 
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10. Test Pressure : 200% of maximum operating pressure 

11. Scale : 250 mm nominal length 

12. Graduation : Direct reading 

13. 
Process Connection : 

Flanged (RF) to line size as per ANSI 

standards  (150#)  

14. Tapping : D & D/2 

15. Accuracy : +/- 2% of full scale reading 

16. Reproducibility : Within 0.5% of instantaneous reading 

17. Accessories : SS Tag Plate, orifice plate  

5.00.00  TEMPERATURE ELEMENTS & ACCESSORIES 

�

5.01.00 RESISTANCE TEMPERATURE DETECTOR 

�

1.  Type : Platinum (Duplex), Ungrounded 

2.  
Platinum (Duplex), 

Ungrounded 
: 100 ohm at 0 OC 

3.  Base : Wound on ceramic (anti-inductive) 

4.  Wiring : 
3  Wire 

 

5.  Protecting Tube     

 a) O.D. : 6 mm 

 b) Material : SS-316, Seamless 

 c) Filling : Magnesium oxide (Purity above 99.4%). 

6.  Response time        : a) 15 sec. (bare). 

   b) 30 sec. (with thermowell) 

7.  Calibration : DIN 43760 

8.  Accuracy : �  0.5% 

9.  Head   

 

 

a) 
Type : IP-65 universal screwed type 
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b) 
Material   : Stainless Steel  

 

 

c) Terminal 

blocks 
: 

Nickel plated Brass-screw type / silver 

plated 

 

 

d) Cable 

connection 
: ½” NPT gland and grommet 

 

e) Others : Terminal head cover with SS chain and 

suitable gasket.  

 

Head of TE to be provided with sufficient 

space and arrangement to mount head 

mounted temperature transmitter (as 

applicable). 

10. Accessories : a)

Adjustable nipple-union-nipple 

[1/2” Sch 80 X ½” NPT] with 

thermowell connection 

 

 

 
  b)

Compression fittings/unions 

 

 

 
  c)

Flanges etc. (for flanged 

connections only) 

 

 

 
  d)

Thermowell (As specified 

below) 

 

11. 
Thermowell 

connection 
: ½” NPT (M) or 150 RF Flanged 

12. Nameplate : 

Tag number, service engraved in 

stainless steel tag plate 
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Note: The specifications for RTDs of winding/ bearing 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 of RTD shall be Pt-
100. 

 

5.02.00 THERMOCOUPLES 
  

1.  Type 
: 

a) 16 SWG wire of Chromel 

Alumel) (Type-K)  

   b) Duplex 

   c) Ungrounded 

2.  Protecting Tube     

 a) O.D. : 6 mm 

 b) Material : SS-316, Seamless 

 c) Filling : Magnesium oxide (Purity above 99.4%). 

3.  Response time        : a) < 20 seconds for measurement 

   b) < 10 seconds for control  

4.  

Accuracy : 

� 1.10 C up to 300 0 C & 0.4% of 

measured temperature range above 300 
0 C  

5.  Head 

 
 

 

 

 
a) Type : 

IP-65 universal screwed type 

 

 
b) Material   : 

Stainless Steel  

 

 
c) 

Terminal 

blocks 
: 

Nickel plated Brass-screw type / silver 

plated 

 

 
d) 

Cable 

connection 
: 

½” NPT gland and grommet 

6.  
e) Others : 

Terminal head cover with SS chain and 

suitable gasket.  
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Head of TE to be provided with sufficient 

space and arrangement to mount head 

mounted temperature transmitter (as 

applicable). 

7.  

Accessories : 

a) Adjustable nipple-union-nipple 

[1/2” Sch 80 X ½” NPT] with 

thermowell connection 

 

 
  

b) Compression fittings/unions 

 

 
  

c) Flanges etc. (for flanged 

connections only) 

 

 
  

d) Thermowell (As specified 

below) 

8.  Thermowell connection : ½” NPT (M) or 150 RF Flanged 

9.  
Nameplate : 

Tag number, service engraved in 

stainless steel tag plate 

 

5.03.00 TEMPERATURE GAUGE 

�

1.  Type : Expansion type (Liquid filled system)  

2.  
Sensing Element 

Material 
: Bourdon – SS-316 

3.  
Bulb and Capillary 

Material 
: SS-316 

4.  Capillary Tubing : 

Inner sheath - solid drawn Material 

copper tube 

Outer sheath - PVC tube 

5.  Movement Materials : 
Stainless Steel / Direct Bourdon tip 

connection to pointer spindle 

6.  Case Material : 
Stainless Steel stove enameled, black 

finish, threaded bezel ring, clear glass 
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cover conforming to IP 65. 

7.  Dial size : 150 mm 

8.  Scale : 
Black lettering on white background in 

270 Deg.C arc 

9.  Over range protection : 125 percent of FSD 

10. Capillary Glanding : 
1/2” NPT(M) x compression fitting (SS) 

to suit capillary 

11. Instrument Connection : 
Bottom connection for local mounting, 

back connection for panel mounting 

12. Process Connection : ½” NPT (M) or 150 RF Flanged 

13. Extension Neck Length : 50 mm 

14. Compensation : a) Capillary compensation 

15.  : b) Case compensation 

16. Performance : a)
Accuracy : + /- 1.0 percent of 

full scale    Deflection 

  : b)
Repeatability : Less than 0.5 

percent of  full range 

  : c)
Response time: 15 seconds 

(max.). 

17. Capillary length : 
3.0 meters (local) / 15.0 metres (local 

panel) 

18. Other features : Shatter proof glass 

19. Nameplate : 
Tag number, service engraved in 

stainless steel tag plate 

20. Accessories : SS316 Thermowell 

 
5.04.00 THERMOWELL 

�

1.  Material : SS-316 

2.  Manufacture : Drilled from bar stock, Hex Head, 

Tapered design (As per ASME PTC 

19.3) 
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3.  Process connection : M33x2  

4.  Certification : Not applicable 

5.  Bore concentricity : +5% of wall thickness 

6.  Identification mark : Tag number punched on head 

7.  Surface treatment : Polish after machining 

8.  Element connection : ½” NPT (M) or 150 RF Flanged 

9.  Head : Hex 

10. Length of the hex head : 31.75 mm (min.) 

11. Accessories : SS Plug and chain for test thermo wells 

SS Nameplate, Flange with companion 

flange & all required accessories for 

flanged connections. 

Note: Wake frequency calculations shall be furnished for all thermowells for 
approval. 

Thermowells shall be designed such that the resonant frequency is above 
the exciting frequencies generated by vortex shedding in the process 
fluid. 

�

5.05.00 METAL TEMPERATURE THERMOCOUPLE 

�

1.  Measuring medium : Metal temperature 

2.  Type : Chromel Alumel (Type-K) 

Duplex, Ungrounded 

3.  Insulation : Mineral Insulation Magnesium Oxide 

4.  Wire gauge : 16 AWG 

5.  Protective sheath : SS 

6.  Protective sheath 

diameter 

:
8 mm O.D. 

7.  Characteristics : Special limits of error as in ANSI 

thermocouple MC 96.01 

8.  Accessories : ½” BSP SS sliding end connector, weld 

pad, clamps of heat resistant steel 
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Telangana State Power Generation Corporation Ltd. EPC Bid Document 
1x800 MW Kothagudem TPS e-PCT/TS/K/02/2014-15

�

 
DEVELOPMENT CONSULTANTS V VI/S-VII/SS-A: 42 
(PCT-K-03-2013-14_V-VI_S VII_SS A.DOC)

 
1.  Type : Hydrometer Type 

2.  Mounting : On line 

3.  Accuracy : +/- 2% of range 

4.  Scale : Black letter on white scale 

5.  End connection : PVC flange 

9.06.00 DENSITY/ CONCENTRATION METER 
 
 

1.  Wetted Part   Stainless Steel 

2.  Enclosure  Stainless Steel (IP-65) 

3.  Power Supply  24 V DC 

4.  Output signal  : 4-20 mA DC (isolated) into 600 ohms 

5.  Accuracy  ±0.001 g/cc 

6.  Indication : LCD display 

7.  Temp. Compensation : Integral 

8.  Accessories  Mounting hardware, integral amplifier 

(if required), cable glands, tag plate 

etc. 

 
10.00.00 SOLENOID VALVES 
�

1.  Operating Principle : Electromagnetic (noiseless) 

2.  Coil voltage rating : 240 V AC /24 V DC (as required) 

3.  Ways : 2/3/4 way 

4.  Port size : 1/4" NPT all ports 

5.  Body : SS bar stock 

 Trim : SS-316 

 

6.  Duty : Suitable for continuous energization 

7.  Sealing : Airtight and leak proof 

8.  Ambient Temperature : 0 - 50 O C 
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Telangana State Power Generation Corporation Ltd. EPC Bid Document 
1x800 MW Kothagudem TPS e-PCT/TS/K/02/2014-15

�

 
DEVELOPMENT CONSULTANTS V VI/S-VII/SS-A: 43 
(PCT-K-03-2013-14_V-VI_S VII_SS A.DOC)

9.  Fluid Temperature : 0-150 O C (approx.) 

10.  Coil Enclosure : Stainless Steel 

11.  Insulation : Class-H 

12.  Coil Casing : IP-65 (Explosion proof for NEC Class-

1, Division-1 area) 

13.  Mounting : On pipe or on panel 

14.  Cable Connection : ½” NPT 

15.  Accessories : Cable glands, SS Tag plate 
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STANDARD CHECK LIST FOR C&I INSTRUMENTS (for Maux Pkgs)

Sl. Test / Checks Reference Doc. / Remarks
No. Acceptance Norms M C B

CHECK FOR 
1.1 MODEL NO/TAG NO
1.2 RANGE
1.3 END CONN
1.4 NO. OF CONTACT
CALIBRATION 
2.1 REPEATABILITY
2.2 SET POINT ADJUSTMENT
2.3 DIFFERENTIAL 

3 OVER PR & LEAK TEST P V V
4 ELECT. INSULATION/HV TEST ONE P V V

REVIEW OF TC FOR 
MATERIALS OF
5.1 SENSOR
5.2 MOVEMENT
5.3 PROCESS CONNECTION 
5.4 HOUSING

6 REVIEW OF TC FOR DEGREE 
OF PROTECTION

TYPE TEST V V V

7 REVIEW OF TC OF 
MICROSWITCH

FOR LOT V V V

 ** M = Manufacturer / Sub-contractor, C = Contractor / Nominated Inspecting Agency, B =  BHEL,
     P = Perform,  W = Witness, V  = Verification

Note :
1.   Quantum of check shall be as below :
      100 % - By Manufacturer
2.   Manufacturer to carry out ROUTINE TEST on 100 %.

Agency **

APPROVED SPEC./ 
DATA SHEETS 

SEE NOTE-1 
BELOW

3.  Contractor to provide compliance certificate for tests/checks verifid by contractor and 
       the same alongwith test certificates to be verified by BHEL

1

2

5 V V

P V V

P V V

FOR LOT V

Quantum of 
check

CHECK LIST FOR PRESSURE SWITCH
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STANDARD CHECK LIST FOR C&I INSTRUMENTS (for Maux Pkgs)

Sl. Test / Checks Quantum Reference Doc. / Remarks
No. of check Acceptance Norms M C B

1 CHECKS FOR

VISUAL.
MODEL/TAG No

2 PROCESS CONNECTION P W V
3 ACCURACY P W V
4 REPEATABILITY P W V
5 HYSTERESIS P W V
6 EFFECT OF TEMP VARIATION 

ON ACCURACY
P W V

7 SPAN / ZERO ADJUSTMENT P W V
8 EFFECT OF SUPPLY VOLTAGE 

VARIATION
P W V

9 EFFECT OF LOADING (500 OHM 
METERS)

P W V

10 HIGH PRESSURE TEST SEE NOTE-1 
BELOW

P W V

11 BURN-IN TEST P W V
12 DEGREE OF PROTECTION P W V
13

ACCESSORIES AS APPLICABLE
SEE NOTE-1 

BELOW
V V V

Legend :
 ** M = Manufacturer / Sub-contractor, C = Contractor / Nominated Inspecting Agency, B =  BHEL,
     P = Perform,  W = Witness, V  = Verification

Note :
1.   Quantum of check shall be as below :
      100 % - By Manufacturer
2.   Manufacturer to maintain calibrated instrument having better accuracy than the item
      under test. Inspecting engineer shall check the same. 
3.   When material corelation are not available manufacturer's compliance to be provided.
4.   Contractor to provide compliance certificate for tests/checks verifid by contractor and 
      submit the same alongwith test certificates to be verified by BHEL.

APPROVED SPEC./ 
DATA SHEETS

SEE NOTE-1 
BELOW

ONE / TYPE

ONE / TYPE

CHECK LIST FOR TRANSMITTER

Agency **

P W V
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STANDARD CHECK LIST FOR C&I INSTRUMENTS (for Maux Pkgs)

Sl. Test / Checks Quantum Reference Doc. / Remarks
No. of check Acceptance Norms M C B

CHECK FOR
SENSOR TYPE
DIAL SIZE
MODEL NO/TAG NO
RANGE/SCALE
SWITCH CONTACT RATING & 
NOS.
END CONNECTION
CALIBRATION 
ACCURACY
REPEATABILITY
SET POINT ADJUSTMENT

3 OVER PRESSURE & LEAK TEST P W V

4 OPERATION OF PRESSURE. 
RELIEF DEVICE

ONE P W V

REVIEW OF TC FOR
MATERIALS OF SENSOR
MOVEMENT
PROCESS CONNECTION
HOUSING

6 REVIEW OF TC FOR DEGREE 
OF PROTECTION

TYPE TEST V V V

7 ACCESSORIES AS APPLICABLE SEE NOTE-1 
BELOW

V V V

Legend :
 ** M = Manufacturer / Sub-contractor, C = Contractor / Nominated Inspecting Agency, B =  BHEL,
     P = Perform,  W = Witness, V  = Verification

Note :
1.   Quantum of check shall be as below :
     100 % - By Manufacturer
2.   Manufacturer to maintain calibrated instrument having better accuracy than the item
      under test. Inspecting engineer shall check the same. 
3.   Manufacturer to carry out ROUTINE TEST on 100 %.
4.   When material corelation is not available, MFR's compliance to be provided
5.   Contractor to provide compliance certificate for tests/checks verifid by contractor and 
      submit the same alongwith test certificates to be verified by BHEL.

Agency **

5 FOR LOT V V V

2 P W V

1 P W V

APPROVED SPEC./ 
DATA SHEETS 

SEE NOTE-1 
BELOW

CHECK LIST FOR PRESSURE & DP GAUGE
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STANDARD CHECK LIST FOR C&I INSTRUMENTS (for Maux Pkgs)

Sl. Test / Checks Quantum Reference Doc. / Remarks
No. of check Acceptance Norms M C B

CHECK FOR
TYPE
MODEL/ TAG NO.
DAIL SIZE
RANGE/SCALE
END CONNECTION

2 DIMENSIONS, PROCESS 
CONNECTION

P W V

3 ACCURACY P W V
4 MATERIAL TC FOR

BODY ISO. 
VALVE
GAUGE GLASS

5 HYD. TEST P W V

6 ACCESSORIES AS APPLICABLE P W V

Legend :
 ** M = Manufacturer / Sub-contractor, C = Contractor / Nominated Inspecting Agency, B =  BHEL,
     P = Perform,  W = Witness, V  = Verification

Note :
1.   Quantum of check shall be as below :
      100 % - By Manufacturer
2.   Manufacturer to maintain calibrated instrument having better accuracy than the item
      under test. Inspecting engineer shall check the same. 
3.   Manufacturer to carry out ROUTINE TEST on 100 %.
4.   Contractor to provide compliance certificate for tests/checks verifid by contractor and 
      submit the same alongwith test certificates to be verified by BHEL.

APPROVED SPEC./ 
DATA SHEETS / 

DRWGS

SEE NOTE-1 
BELOW

SEE NOTE-1 
BELOW

Agency **

ONE / LOT P V V

1

P W V

CHECK LIST FOR LEVEL GAUGE
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STANDARD CHECK LIST FOR C&I INSTRUMENTS (for Maux Pkgs)

Sl. Test / Checks Quantum Reference Doc. / Remarks
No. of check Acceptance Norms M C B

CHECK FOR 

TYPE/ MODEL
DIMENSIONS OF HARDWARE
MODULARITY
 SEQUENCE
FACIA DETAILS

2 FUNCTIONAL TEST 100% P W V
3 IMMUNE TO STEP VARIATIONS 

IN THE POWER SUPPLY
SEE NOTE-1 
BELOW

P W V

4 DEGREE OF PROTECTION FOR 
ENCLOSURE

TYPE TEST P W V

5 I/R CHECK P W V

6 RESPONSE P W V

Legend :
 ** M = Manufacturer / Sub-contractor, C = Contractor / Nominated Inspecting Agency, B =  BHEL,
     P = Perform,  W = Witness, V  = Verification

Note :
1.   Quantum of check shall be as below :
      100 % - By Manufacturer
2.   Manufacturer to maintain calibrated instrument having better accuracy than the item
      under test. Inspecting engineer shall check the same. 
3.   Manufacturer to carry out ROUTINE TEST on 100 %.
4.   Contractor to provide compliance certificate for tests/checks verifid by contractor and 
      submit the same alongwith test certificates to be verified by BHEL.

SEE NOTE-1 
BELOW

Agency **

APPROVED SPEC./ 
DATA SHEETS 

V

CHECK LIST FOR ANNUNCIATORS

P W1 SEE NOTE-1 
BELOW
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TECHNICAL SPECIFICATION 

FOR VENTILATION SYSTEM                  

5X800 MW YADADRI TPS�
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SECTION: I 
SUB-SECTION: E 

ANNEXURE-I
LIST OF MAKES OF SUB-VENDOR ITEMS

�
� �

AND INSPECTION PLAN
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Refer BHEL approved Sub vendor list
*Any further vendor addition is subjected to customer
approval

 Ventech Systems Pvt Ltd, Ghaziabad  
 Wollaque Ventilation and Conditioning Pvt Ltd, Noida   
CB DOCTOR  
 Pack Plast Industries Private Limited, Kota  
 SK SYSTEMS, DELHI  
 Roots Cooling , Noida  

Approved Makes
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9. Pack Plast

10. Wollaque Approved
11. Ventech Approved
 12. Roots cooling Approved

These SL no 9 to 12 of centrifugal
fans are also approved for Axial fans
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Note :
The above sub vendor list is approved by customer .Bidder is suggested to consider above
approved list for its offer.
However, Bidder can also propose any other make for AWU &UAF . The make approval shall be
subjected to customer approval with no commercial /delivery implication on BHEL.

571291/2024/PS-SR-PM
361



Inspection Categorisation
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5X800 MW YADADRI TPS 
 

VENTILATION SYSTEM  
MANDATORY SPARE LIST 

SPECIFICATION NO. PE-TS-417-554-A00�
SECTION : I 
SUB-SECTION : E 
REV 00 DATE: ��� 202�
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�

TECHNICAL SPECIFICATION 

FOR VENTILATION SYSTEM                  

5X800 MW YADADRI TPS�
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SECTION: I 
SUB-SECTION: E 

ANNEXURE-III
PAINTING AND COLOUR SCHEME 

(AS PER SECTION C2C) 

�
� �
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5X800�MW�YADADRI�TPS�
�

VENTILATION�SYSTEM�
LIST�OF�TOOLS�&�TACKLES�

SPECIFICATION�No:�PE�TS�417�554�A00�
SECTION�:�I�
SUB�SECTION�:�E�
REV�00� DATE:�����202�
SHEET��1�OF��2� �

�
�
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�X800�MW��������
�

VENTILATION�SYSTEM�
DRAWINGS�/�DOCUMENTS�SUBMISSION�

PROCEDURE�

SPECIFICATION�No:�PE�TS�4���554 �A00��
SECTION�:�I�
SUB�SECTION�:�E� �
REV�00� DATE:���������
SHEET��1�OF�2�

SECTION-I

SUB-SECTION-E

ANNEXURE-VI 

DRAWINGS / DOCUMENTS SUBMISSION PROCEDURE 

(AS PER SECTION C2B) 
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5X800�MW�YADADRI�TPS�
�

VENTILATION�SYSTEM�����������
�

SPECIFICATION�No:�PE�TS�417�554�A00�
SECTION:�II�
�
REV.�00� DATE:�A���20��
��

�
�

� � �
�
�
�
�
�
�

SECTION�II

BALANCE WORKS

STAGE 1
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5X800�MW�YADADRI�TPS�
�

VENTILATION�SYSTEM�
LIST�OF�DOCUMENTS�TO�BE�SUBMITTED�WITH�

BID�

SPECIFICATION�No:�PE�TS�417�554�A00�
SECTION�:�II��
SUB�SECTION�:�2���
REV:�00� DATE:�����20��
SHEET��1�OF�1����

BIDDER SHOULD SUBMIT THE SIGNED AND STAMPED COPY OF THE 
FOLLOWING DOCUMENTS: 
�

1.� Compliance�cum�confirmation�certificate�
�.� Un �priced�format�for�main�package������	
���
�������

�
�����������
���
���

�
�����
�����
�(mentioning�quoted�against�each�item)�
�.� Complete �set�of�technical�specification�
�.� No �deviation�certificate��

5. Guarantee Power Consumption
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5X800�MW��YADADRI�TPS�
�

VENTILATION�SYSTEM�
����COMPLIANCE�CUM�CONFIRMATION�

CERTIFICATE

SPECIFICATION�No:�PE�TS�417�554�A00�
SECTION�:�II��
SUB�SECTION�:�3���
REV.�NO.����00� DATE:�A���2���
SHEET:�1�OF�2�

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� 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�then�same�
shall�be�resolved�by�the�bidder�with�BHEL�during�the�pre�bid�discussions,�otherwise�BHEL�/�
Customer’s�decision�shall�be�binding�on�the�bidder�whenever�the�deficiency�is�pointed�out.��

�
For� components� where� materials� are� not� specified,� same� shall� be� suitable� for� intended�
duty,�all�materials�shall�be�subject�to�approval�in�the�event�of�order.�

�
f) ���The� commissioning� spares� shall� be� supplied� on� ‘As� Required� Basis’� &� prices� for� same�

included�in�the�base�price�itself.��
�
g) All�sub�vendors�shall�be�subject�to�BHEL�/�CUSTOMER�approval�in�the�event�of�order.��

�
h) Guarantee� for� plant/equipment� shall� be� as� per� relevant� clause� of� GCC� /� SCC� /� Other�

Commercial�Terms�&�Conditions��
�

i) ���In� the� event� of� order,� all� the� material� required� for� completing� the� job� at� site� shall� be�
supplied� by� the� bidder� within� the� ordered� price� even� if� the� same� are� additional� to�
approved� billing� break� up,� approved� drawing� or� approved� Bill� of� quantities� within� the�
scope� of� work� as� tender� specification.� This� clause� will� apply� in� case� during� site�
commissioning,� additional� requirements� emerges� due� to� customer� and� /� or� consultant’s�
comments.�No�extra�claims�shall�be�put�on�this�account�
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5X800�MW��YADADRI�TPS�
�

VENTILATION�SYSTEM�
����COMPLIANCE�CUM�CONFIRMATION�

CERTIFICATE

SPECIFICATION�No:�PE�TS�417�554�A00�
SECTION�:�II��
SUB�SECTION�:�3���
REV.�NO.����00� DATE:�A�������
SHEET:�2�OF�2�

�
j) Schedule� of� drawings� submissions,� comment� incorporations� &� approval� shall� be� as�

stipulated�in�the�specifications.�The�successful�bidder�shall�depute�his�design�personnel�to�
BHEL’s�/�Customer’s�/�Consultant’s�office�for�across�the�table�resolution�of� issues�and�to�
get�documents�approved�in�the�stipulated�time.�

�
k) As�built�drawings�shall�be�submitted�as�and�when�required�during�the�project�execution.�

�
l) ��The�bidder�has�not�tempered�with�this�compliance�cum�confirmation�certificate�and� if�at�

any�stage�any�tempering�in�the�signed�copy�of�this�document�is�noticed�then�same�shall�be�
treated�as�breach�of�contract�and�suitable�actions�shall�be�taken�against�the�bidder.�

�
m) Successful� bidder� shall� furnish� detailed� erection� manual� for� each� of� the� equipment�

supplied� under� this� contract� at� least� 3� months� before� the� scheduled� erection� of� the�
concerned� equipment� /� component� or� along� with� supply� of� concerned� equipment� /�
component�whichever�is�earlier.�

�
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� 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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5X800�MW�YADADRI�TPS
�

VENTILATION�SYSTEM��
PRE�BID�CLARIFICATION�SCHEDULE

SPECIFICATION�No:�PE�TS�417�554�A00�
SECTION�:�II��
SUB�SECTION�:�4���
REV.�NO.����00� DATE:�A���20��
SHEET:�1�OF�1�

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 

571291/2024/PS-SR-PM
372



Pa
ge

 5
30

 o
f 5

32

4
 x

 2
1

0
+

3
x

5
0

0
 M

W
 K

A
H

A
LG

A
O

N
 S

T
P

P
- 

FG
D

 S
Y

ST
EM

 

571291/2024/PS-SR-PM
373



S.NO.   
(1)

DESCRIPTION                  
(2)

QUANTITY 
(WORKING)   

(3)

QUANTITY 
(STAND-BY)  

(4)

Total Guaranteed Power 
Consumption for Each 

Equipment at motor input 
terminal and control panel 

(5)

TOTAL POWER 
CONSUMPTION AS 
GUARANTEED (KW)     

(6) = (3)*(5)

1 Centrifugal fans for Air washer of 
power house (Stage  II) 

16 0

2 Centriifugal pumps for above air 
washer fans of power house (Stage I 
& II) 

8 8

3 Centrifugal Fan for UAF for ESP 
buildings 

2 0

4 Centrifugal pumps for above UAF of 
ESP buildings

2 2

5 Centrifugal Fan for UAF for FGD 
building (Stage  I)

2 0

6 Centrifugal pumps for above UAF for 
FGD building (Stage  I) 

2 2

TOTAL (KW)

Note:
1

2

3

4

5 The power consumption indicated above shall be proportionately considered for per unit basis auxiliary power consuption.

During actual performance testing at the manufacturing works / site, in case power consumption is noted higher than 
bidder's quoted guaramtee power consumtion,then penalty @ Rs. 2,00,000/- per KW shall levied on the bidder for the 
increase in power consumption with respect to  “higher of the base figure indicated at note no 1 above and bidders quoted 
guarantee power consumption”.

5 X 800 MW YADADRI TPS STAGE 1
VENTILATION SYSTEM-BALANCE WORKS

GPC ANNEXURE-GUARANTEED POWER CONSUMPTION FIGURES 

Base figure of aux power consumption as per above criterion for Ventilation System (for working drives only)  shall be 
1255kW.

Bidder’s guaranteed power consumption at motor input terminals (not shaft power)as furnished in guaranteed schedule shall 
be demonstrated by the successful bidder during performance testing at works/site.

The prices quoted by the bidders shall be loaded @ Rs. 2,00,000/- for each one KW increase in consumption from the base 
figure indicated at Note no 1 above during bid evalaution stage. 
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LOA No.
Job No
Date / Rev

S.No

1
2
3

4

5

6
7

2 mmWC
7.5 mmWC
20 mmWC
3 mmWC
4 mmWC
35 mmWC

71.5 mmWC
7.15 mmWC
78.65 mmWC
85 mmWC

10

11
12
13
14
15
16
17
18

10SAG12AH001 TO 10SAG12AH004
20SAG12AH001 TO 20SAG12AH004
30SAG12AH001 TO 30SAG12AH004
40SAG12AH001 TO 40SAG12AH004
50SAG12AH001 TO 50SAG12AH004 

a. Across air intake louvers

Margine 10%
Total
Fan Selected For

e. Fan outlet Damper
f. Duct & Accessories
Sub Total

85 mm WG

Make up water requirement

9 Quantity Offered

Unit # 1 - 4 nos. (2 nos. A row side & 2 nos. B-C bay side)
Unit # 2 - 4 nos. (2 nos. A row side & 2 nos. B-C bay side)
Unit # 3 - 4 nos. (2 nos. A row side & 2 nos. B-C bay side)
Unit # 4 - 4 nos. (2 nos. A row side & 2 nos. B-C bay side)

Total Qty. - Twenty (20)

Pressure Drop across spray section
Material of AWU chamber 
Thickness
Painting

15 to 20 mm WC

Item Description

MS Epoxy Painted
2 mm MS
Epoxy painted from out side & inside

Double bank spray on filter screen with Mist eliminators, 
louvers, distribution plate, filters etc. 
280000 CMH

90 % (min.)
4 CMH 

Unit # 5 - 4 nos. (2 nos. A row side & 2 nos. B-C bay side)

b. Across Filter
c. AWU Chamber / spray section
d. Across Eliminators

8000x7900x4900 ht.
18,750 kg (each)

Doc. No. PE-V0-417-554-A009 08.01.2021  /  Rev-0�
Item Particulars

Model No.

Air Washer Unit
Advance Ventilation Pvt. Ltd.
AWU280

General Description

DATA  SHEET  &  GA  DRAWING FOR  AIR  WASHER  & UAF  
ALONGWITH  FAN  AND  PUMP  WITH FOUNDATION DETAILS 

FOR VENTILATION SYSTEM

Customer TSGENCO P-195/20
Project 5 x 800 MW YADADRI M21/DEL-069.BHEL (YADADRI)

Location

Overall Dimension 

Ten(10) @ 32.5 M in C-D Bay of Power House & Ten(10) @ 
0.00M Outside A row of Power House

Item
Manufacturer

Type

Air flow Capacity
Fan Static pressure

Saturation Efficiency of AWU
Operating Weight of AWU

Pressure drop In Air Washer Unit

KKS Tag of AWU

8

��

��

��

��

��
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LOA No.
Job No
Date / Rev

S.No
Doc. No. PE-V0-417-554-A009 08.01.2021  /  Rev-0�

Item Particulars

DATA  SHEET  &  GA  DRAWING FOR  AIR  WASHER  & UAF  
ALONGWITH  FAN  AND  PUMP  WITH FOUNDATION DETAILS 

FOR VENTILATION SYSTEM

Customer TSGENCO P-195/20
Project 5 x 800 MW YADADRI M21/DEL-069.BHEL (YADADRI)

1
2
3
4
5
6

7

8

9
10
11
12
13

1

2

3

4

5

6

7

8
9

1

Prep By Appr. ByAnand Gaur Sumit Choudhary

As per Approved ICP cum sub vendor list for ventilation system,
doc. No - Lr No. CE/TPC/SE-3/EME-11/YTPS/F.PEM/CAT PLAN/D 
NO 26/21 Dt 10.03.2021

Inspection & Testing

GI Heavy grade as per IS:1239 
Heavy grade as per IS:1239 upto 150 NB and MS as per 
IS:3589 for sizes above 200 NB

Inspection & Testing
Support Structure MS sections as per IS:2062

Internal & drain Piping

MS Epoxy Painted (800 mm ht.)

Stainless Steel

Air Washer Casing / Enclosure

18G Galvanized Plain Sheet

Cat walk

Water Mist Eliminator 
Water Tank

Air Pre filter size

Water Tank 6 mm thick MS, Epoxy Painted from inside & outside

Size of Nozzles
Pressure drop through Nozzle

Water Spray Nozzle

100% virgin PVC, 2mm thk., 3 bend section with supporting 
comb.

3/8"  MPT with 4.5 mm orifice
1.4  to 2.1 kg/cm2

External piping

Air Pre filter Type Washable type, Stainless Steel mesh filter complete with SS / 
Aluminum frame, Box type.

5.5 LPM

No. of Nozzles
100% Virgin PVC, die extruded, 3 bend (7800x4050 ht.)
2 Nos. bank x 468 (936 nos. in each AWU)

Capacity of each Nozzle

Water Eliminator 

No. of Air Pre filters

Air Distribution Plate
Double skin panel (inside and outside) shall be fabricated using
(24 G) galvanized steel,
with 25 mm. thk. Polyurethane insulation in between GSS
channels. Outside skin shall be
pre plasticized & inside sheet shall be plain GI.

Top Surface of the AWU shall be thermally insulated with 13
mm thick thermal insulation made of Aluminium foil faced 
Nitrile Rubber (of density min. 40 Kg/CuM)

610 x 610 x 50 mm - 72 nos. / 600 x 305 x 50 mm - 18 nos.

10 x 90 nos; 900 Nos. (90 Nos. for each AWU)

Yes;Bulk Head
Material of Construction

Air Intake Louver 20G Galvanized Plain Sheet

600x7800 
Yes
Yes

Sump strainer
Inspection Door
Marine Light 

��

��

��
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PO No.
Job No
Date / Rev

S.No Unit
1

2

3

4

5 Nos.

6

7 CMH

8 mmWG

9 mm

10 RPM

11 RPM

12

13

14

15

16 kW

17 RPM

18

19 kg
20 kg
21

22 dBa

23
24
25

26

Prep By Appr. By

DATA SHEET & GA DRAWING FOR AIR WASHER & UAF 
ALONGWITH FAN AND PUMP WITH FOUNDATION DETAILS FOR 

VENTILATION SYSTEM

Customer TSGENCO P-195/20
Project 5 x 800 MW YADADRI M21/DEL-069.BHEL (YADADRI)
Doc. No. PE-V0-417-554-A009 08.01.2021  /  Rev-0�

Item
Manufacturer Advance Ventilation Pvt. Ltd.

Particulars

Model No. AdLD - 137 , Arr. Y(s)

Type of fan Centrifugal (DIDW)

Type of fan Blade Backward Curved/Inclined

Quantity Fourty (40)

Location TG Bldg. at El. 32.5 M B-C bay and TG Bldg. at 
El. 0.00M outside 'A' row

Selected Capacity 140000

Static pressure 85

Impeller Wheel Diameter 1372

Rated Speed 623

Critical Speed 778

Class of Construction Class - I

Bearing Type Double row self  aligned Ball/Roller (Bearing life -
100000 Hr. as per IS:3824)

Type of fan drive Belt Drive

Recommended Motor Rating at 50 
deg.C 55

V - Belts (150% rated power) SPC-PT5000 mm - 4 nos.

Motor speed 1470

Vibration Level As per IS:14694 (2003)

Static load of Fan & motor 2200
Dynamic load of Fan & motor 3000
Material

a) Impeller MS Sheet : IS-2062 (min. 16 swg.)

b) Casing 3 mm thk. MS

Inspection & Testing

As per Approved ICP cum sub vendor list for 
ventilation system, doc. No - Lr No. CE/TPC/SE-
3/EME-11/YTPS/F.PEM/CAT PLAN/D NO 26/21 Dt 
10.03.2021

c) Shaft EN-8
Sound Pressure level at 1 M distance 
from fan ���

Fan Balancing Dyanamically balanced

Anand Gaur Sumit Choudhary

Direction of Discharge Refer attached GA drawings

Inspection & Testing

Painting Spray Galvanized

571291/2024/PS-SR-PM
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LOA No.
Job No
Date / Rev

S.No

1
2
3

4

5

6
7

2 mmWC
12 mmWC
15 mmWC
3 mmWC
4 mmWC
15 mmWC
51 mmWC
5.1 mmWC
56.1 mmWC
60 mmWC

10
11
12
13
14
15

16

12 to 15 mm WC

2 mm thk. MS, Epoxy painted, Top Surface of the UAF shall be 
thermally insulated with 13 mm thick thermal insulation
made of Aluminium foil faced closed cell elastomeric Nitrile 
Rubber (of density min. 40
Kg/CuM) / XLPE (of density min. 33 Kg/CUM) or equalvent.

DATA  SHEET  &  GA DRAWING FOR  AIR  WASHER  & UAF  
ALONGWITH  FAN  AND  PUMP  WITH FOUNDATION DETAILS 

FOR VENTILATION SYSTEM

Customer TSGENCO P-195/20
Project 5 x 800 MW YADADRI M21/DEL-069.BHEL (YADADRI)

PE-V0-417-554-A009 08.01.2021 / Rev-0�
Item Particulars

General Description
Item Unitary Air Filtration Unit

Doc. No.

Manufacturer Advance Ventilation Pvt. Ltd.
Model No. UAF-100

Type Single bank spray nozzles with Mist eliminators, louvers, filters 
etc. 

Air flow Capacity 1,00,000 CMH

KKS Tag of UAF

10SAF12AH001 
20SAF12AH001 
30SAF12AH001 
40SAF12AH001 
50SAF12AH001 

Fan Static pressure 60 mm WG

Five (5); each of 1,00,000 CMH

a. Across air intake louvers
b. Across Filter
c. AWU Chamber / spray section
d. Across Eliminators

f. Duct & Accessories

Margine 10%
Total

Location On to the Roof of ESP Building @ 8.50M LVL.
Overall Dimension As per GA drawing of UAF, enclosed

Saturation Efficiency of AWU 60%
Operating Weight of UAF 5650 kg.

Make up water requirement 1.5 CMH 
Pressure Drop across spray section

Material of UAF chamber 

Fan Selected For

Pressure drop In Air Washer Unit8

Quantity Offered9

ESP Building Unit # 1 - 1 no.
ESP Building Unit # 2 - 1 no.
ESP Building Unit # 3 - 1 no.
ESP Building Unit # 4 - 1 no.
ESP Building Unit # 5 - 1 no.

e. Fan outlet Damper

Sub Total

��

��
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LOA No.
Job No
Date / Rev

S.No

DATA  SHEET  &  GA DRAWING FOR  AIR  WASHER  & UAF  
ALONGWITH  FAN  AND  PUMP  WITH FOUNDATION DETAILS 

FOR VENTILATION SYSTEM

Customer TSGENCO P-195/20
Project 5 x 800 MW YADADRI M21/DEL-069.BHEL (YADADRI)

PE-V0-417-554-A009 08.01.2021 / Rev-0�
Item Particulars

Doc. No.

17
18

1
2
3
4
5
6

7
9
10
11
12

1

2

3

4

5

6

7

8

1

Prep By Appr. By

MS Epoxy painted ( 600 mm ht.)

2 mm thk. MS
Epoxy painted from outside & inside

Item Description

Water Mist Eliminator 100% Virgin PVC, die extruded, 3 bend (3675x3165 ht.)

Thickness

Water Tank

Painting

No. of Nozzles 1 No. bank x 168 nos. in each UAF
Size of Nozzles 3/8" MPT  X 4.5 mm orfice
Pressure drop through Nozzle 1.4  to 2.1 kg/cm2
Capacity of each Nozzle 5.5 LPM

Air Pre filter size 610 x 610 x 50 mm-30 nos. 

Air Pre filter Type Washable type, Stainless Steel mesh filter complete with SS / 
Aluminum frame, Box type.

Cat walk 600x3600
Sump strainer Yes
Inspection Door Yes

Material of Construction
Air Intake Louver 20G GI sheet

UAF Chember

2 mm thk. MS, Epoxy painted, Top Surface of the UAF shall be 
thermally insulated with 13 mm thick thermal insulation
made of Aluminium foil faced closed cell elastomeric Nitrile 
Rubber (of density min. 40
Kg/CuM) / XLPE (of density min. 33 Kg/CUM) or equalvent.

GI Heavy grade as per IS:1239 

Water tank 3 mm thk. MS, Inside & outside Epoxy Painted

Water Mist Eliminator 100% virgin PVC, 2mm thk., 3 bend section with supporting 
comb.

Inspection & Testing

Inspection & Testing
As per Approved ICP cum sub vendor list for ventilation system, 
doc. No - Lr No. CE/TPC/SE-3/EME-11/YTPS/F.PEM/CAT PLAN/D 
NO 26/21 Dt 10.03.2021

Water Spray Nozzle

External piping Heavy grade as per IS:1239 upto 150 NB and MS as per IS:3589 
for sizes above 200 NB

Anand Gaur Sumit Choudhary

Support Structure MS sections as per IS:2062;with galvanizing

Marine Light Yes; Bulk Head

Stainless Steel

Internal & drain Piping

��

��
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LOA No.
Job No
Date / Rev

S.No Unit
1

2

3

4

5 Nos.
6

7 CMH
8 mmWG
9 mm
10 RPM
11 RPM
12

13

14

15

16 kW

17 RPM
18

19 Kg.
20 Kg.
21

22
dBa

23
24

25

26

Prep By Appr. By

Painting

Inspection & Testing

Direction of Discharge Refer Attached GA drawing 

Inspection & Testing

Anand Gaur Sumit Choudhary

As per Approved ICP cum sub vendor list for 
ventilation system, doc. No - Lr No. CE/TPC/SE-
3/EME-11/YTPS/F.PEM/CAT PLAN/D NO 26/21 Dt 
10.03.2021

���

Dyanamically balanced
Spray Galvanized

Fan Balancing

Sound Pressure level at 1 M distance 
from fan

Type of fan

Type of fan Blade

Quantity

Location

Critical Speed

Class of Construction

Selected Capacity

Static pressure

08.01.2021 / Rev-0�

Manufacturer

Model No.

Advance Ventilation Pvt. Ltd.

AdLL - 168, Arr. Y (s)

Item Particulars
Doc. No.

60

DATA SHEET & GA DRAWING FOR AIR WASHER & UAF 
ALONGWITH FAN AND PUMP WITH FOUNDATION DETAILS FOR 

VENTILATION SYSTEM

Customer TSGENCO P-195/20
Project 5 x 800 MW YADADRI M21/DEL-069.BHEL (YADADRI)

PE-V0-417-554-A009

Type of fan drive

Recommended Motor Rating at 50 
deg.C

Belt Drive

Impeller Wheel Diameter

Rated Speed

Centrifugal (SISW)

Backward Curved/Inclined

Five (5)

At the Roof of ESP Building 

1,00,000

Bearing Type

1130

470

587

Class - I
Double row self  aligned Ball/Roller (Bearing life - 

100000 Hr. as per IS:3824)

1470

Material

MS Sheet : IS-2062 (min. 16 swg.)

3 mm thk. MS

EN-8

1840Static load of Fan & motor 

Dynamic load of Fan & motor 2760

V - Belts (250% rated power) SPB-PT4060 mm - 3 nos.

a) Impeller

b) Casing

c) Shaft

Motor speed

30

Vibration Level As per IS:14694 (2003)

571291/2024/PS-SR-PM
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TSGENCO

18 G ( 1.25    ± 0.12 mm )
mesh aperature 0.25 mm

12

Cleanable type with water spray 

PE-V0-417-554-A021

As Per Approved Vendor

R1

R1

R1

R2

R1

R1

R1
PE-V0-417-554-A009

0.025mm

R2
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18 G

18 G - 1.25   ± 0.12 mm

0.25

R1

R1

R2

0.025mm Max
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PE-V0-417-554-A021

TSGENCO

As Per Approved Vendor

R1

R1

R1

R1
PE-V0-417-554-A008

R2
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As Per Approved Vendor

PE-V0-417-554-A021

R1

R1

TSGENCO R1

PE-V0-417-554-A008
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P.G/ DEMONSTRATION TEST PROCEDURE FOR 

VENTILATION SYSTEM :  

5 x 800 MW YADADRI TPS 

Advance  
Ventilation 
Private 
Limited 

Customer  Telengana State Power Generation 
and Corporation 

Vendor Advance Ventilation Pvt. Ltd. 

Job No.  M21/DEL-069.BHEL (Yadadri) Doc. No. PE-V0-417-554-A035 
 
 

1.0. The main objectives of the Ventilation System are as per below :  
 

1.1 To effectively remove the hot and stale air from the indoor space of the 
respective conditioned building. 

 
1.2 To check and verify the designed / guaranteed parameters of the 

ventilation equipment. 
 

2.0.  Demonstration Methodology 
 

The respective set of ventilation equipment and system is checked for the 
correctness of its mechanical installation and the electrical installation. 
 
Now, the plant and equipments are put ON/started and the preliminary 
setting/adjusting of air volume control damper is completed. We shall continue 
for smooth and proper running of the plant equipment for next 30 minutes; 
before we start the measurement readings/ observations to be noted. 
 
Following operational / performance parameters are to be recorded through 
the demonstration. 

 
2.1 Current and voltage drawn by motor. 

 
2.2 Bearing temperature of motors, fans and pumps to be measured. 

 
2.3 Pressure develop by pump shall be measured and flow will be taken 

based on the shop witnessed characteristic curves. Necessary speed 
correction shall be done. 

 
2.4 The air flow quantity shall be calculated by measuring velocity with help 

of anemometer / velometer in front of suction filters in a direction 
perpendicular to filter planes and at 1’’ distance from the filter. Air 
washer room shall be closed while taking reading on 
Anemometer/Velometer. Velocity shall be measured at 5-7 transverse 
points across the filters to compute average velocity for flow calculation. 

 

Test Capacity = Inlet suction Area x Average velocity. 
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P.G/ DEMONSTRATION TEST PROCEDURE FOR 

VENTILATION SYSTEM :  

5 x 800 MW YADADRI TPS 

Advance  
Ventilation 
Private 
Limited 

Customer  Telengana State Power Generation 
and Corporation 

Vendor Advance Ventilation Pvt. Ltd. 

LOI No.  M21/DEL-069.BHEL (Yadadri) Doc. No. PE-V0-417-554-A035 
 

2.5 Dry bulb temperature, wet bulb temperature of entering air before the air 
washer and leaving air just after the eliminators. 
 

2.6 Vibration and noise level of centrifugal fans and associated motors to be 
measured. 

                            
                    The limit shall be as per QAP/Relevant standard. 
 

2.7 Fan speed by tachometer of class +/-1% accuracy. 
 

2.8 Noise level measurement for all tube axial fans. The limit shall be as per 
QAP/Relevant standard. 

 
2.9 Auxiliary power consumption. 

 
 

03.  Test Instruments required : 
 

a. Voltage and current shall be measured using tong tester of +/- 1% accuracy 
class. 

b. Bearing temperature to be measured using thermometer of +/- 1% accuracy. 

c. Dry bulb / wet bulb temperature shall be measured using sling psychrometer 
having thermometer of +/- 0.5% accuracy with a least count of 0.5 Deg. C. 

d. Air flow of Centrifugal fans to be measured by Anemometer / Velometer. 

e. Inclined -Tube Manometer for pressure drop across filters. 

f. Calibration certificates for all test instruments shall be 
submitted. 
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P.G/ DEMONSTRATION TEST PROCEDURE FOR 

VENTILATION SYSTEM :  

5 x 800 MW YADADRI TPS 

Advance  
Ventilation 
Private 
Limited 

Customer  Telengana State Power Generation 
and Corporation 

Vendor Advance Ventilation Pvt. Ltd. 

LOI No.  M21/DEL-069.BHEL (Yadadri) Doc. No. PE-V0-417-554-A035 
 

 
04.  Method of Calculation : 
 
a. Saturation Efficiency %  = Te – T1   x  100 

                                       Te – te 
 
Design saturation efficiency for Air Washer & UAF shall be 90% and 60% 
 
Where, 
Te = Dry bulb temperature of air entering the Air Washer. 
T1 = Dry bulb temperature of air leaving the Air Washer. 
te = Wet bulb temperature of air entering the Air Washer. 
 
Dry bulb & Wet bulb temperature measured by sling physchrometer shall be 
taken through moving air and continued till thermometer reading becomes 
steady. 
 
Enclosure : “Record Form” for recording dry bulb/ wet bulb temp. 
Note : Saturation (efficiency) measurement shall be done for other Air 
Washer also. 
 
 

b. Power Consumption Calculation 
Power measurement shall be by 3 phase clam on meter 
 
P = W1 + W2 
Whereas 
P = Total Power 
W1 = Power for Phase  - 1 
W2 = Power for Phase - 2 
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 P.G/ DEMONSTRATION TEST PROCEDURE FOR 

VENTILATION SYSTEM :  

5 x 800 MW YADADRI TPS 
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Ventilation 
Private 
Limited 

Customer  Telengana State Power Generation 
and Corporation 

Vendor Advance Ventilation Pvt. Ltd. 

LOI No.  M21/DEL-069.BHEL (Yadadri) Doc. No. PE-V0-417-554-A035 
 
     

c. Vibration of various equipment: 
Vibration level shall be measured by vibration level meter. 
 
 Plane - X Plane - Y Plane - Z 
D.E.    
N.D.E.    

 
  

 
 

d. Recording of noise of various equipment with the help of noise level meter, 
noise level shall be <85 db measured at 1.5 mtr. Distance. 
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P.G/ DEMONSTRATION TEST PROCEDURE FOR 

VENTILATION SYSTEM :  

5 x 800 MW YADADRI TPS 

Advance  
Ventilation 
Private 
Limited 

Customer  Telengana State Power Generation 
and Corporation 

Vendor Advance Ventilation Pvt. Ltd. 

LOI No.  M21/DEL-069.BHEL (Yadadri) Doc. No. PE-V0-417-554-A035 
 
OBSERVATIONS AND READINGS: 
 
Bearing Temperature (deg. C) 
Time  FAN # 1 FAN # 2  
 DE    
     
 NDE    
     
Bearing Temperature (deg. C) 
Time  PUMP # 1 PUMP # 2  
 DE    
     
 NDE    
     
Sound Level (dbA) 
Time  FAN # 1 FAN # 2  
     
     
Fan Speed (rpm) 
Time  FAN # 1 FAN # 2  
     
     
Pressure drop across the filter (MM WC) 
     
     
Sr. No  Guarantees Power 

Consumption 
No. Of Equipment 
(working) 

Total KW 

1 Air Washer Fan   
2 Air Washer Pump   
3 UAF Fan   
4 UAF Pump   

 Total :   
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                    PERFORMANCE CHECK / 

TEST OF MACHINE  
 

(Evaporative Air Cooling System ) 

ADVANCE 

VENTILATION 

(P) LIMITED 

Machine No.  Time   Date    

 
01.  Outside Atmospheric Conditions : 
 

             Dry Bulb Temperature (DBT oa) : 
              
             Wet Bulb Temperature (WBT oa) : 
 

 
02.  Temperature conditions noted,                                                  Designed  
        after the air washer / in the fan chamber :                                Saturation            90% 
             Dry Bulb temperature (DBT a/aw)) :                                    efficiency  
             Wet Bulb temperature (WBT a/aw) : 
 
       So, Saturation Efficiency   =   DBT oa – DBT a/aw  x 100 
                                                       DBT oa – WBT a/aw 
 
                                                                         _ 
                                                 =                                        x 100 
                                                                         _ 
                                           
                                                 =                        % 
 
 
03.  Air flow rate of evaporative air cooling machine / system. 
 
      Average velocity of       =        =   
      air on air prefilters         12  
 
                                            =                 M/sec 
 

Filter face area (cross section)  =              Sq. mts. 
                                                                                         Designed  
So, air quantity   handled; CMH =                                    Air flow rate, CMH 
 
Current drawn by individual motor of the machine : 
 
Blower # 01, Amps. :                                                Rated current Amps. 
                                        
Blower # 02, Amps. :                                                Rated current Amps. 
                                        
Pump unit # 01, Amps. :                                           Rated current Amps. 
 
Pump unit # 02, Amps :                                            Rated supply voltage          415 volts. 

 
 
       Supply Voltage ; Volts. : 
 

CUSTOMER   AVPL  AV/07/F-3C 
Representative   Representative  Issue : A, Rev.: 01 

    Dt. 01.08.2009 
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Customer TSGENCO
Project �������	
��
�
��	���	�	�	���	��	��	�����������
Document Title Data Sheet of GI & MS Sheet for Ventilation system
Document No. PE-V0-417-554-A0��, Rev-0� Date: ��.0�.2021
LOA No. P-195/20
Vendor Advance Ventilation Pvt. Ltd
Job No. M21/DEL-069.BHEL (Yadadri)

Sl. No. DESCRIPTION SPECIFICATION
01 Application Low pressure air duct

02 Make ���	
���		��

��������
���������

03 Type GI Sheet, Lock forming quality (LFQ)

04 Grade Conforming to class 275 of IS : 277

05 Form factors Conforming to IS : 655

06 Coating 180 GSM

07 Shape Rectangular

08 Flange type TDF / TDC, as applicable

09 Gauge wise thickness 0 to 2250 mm – 20 G

2251 to above – 18 G

Note: For Battery room MS duct (as per IS: 513) with epoxy paint shall be 
provided

���	
���		��

��������
���������

Note: For Battery room MS duct (as per IS: 513) with epoxy paint shall be 
provided

Data sheet for Ducts571291/2024/PS-SR-PM
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Reference Document    

P & ID (PE-V0-417-554-A021)      

IO LIST (PE-V0-417-554-A048) 

DRIVE LIST (PE-V0-417-554-A049)  

NOTE:-Tagging Philosophy for other units 

1. For KKS of unit 2 prefix 20 shall be used instead of 10.

2. For KKS of unit 3 prefix 30 shall be used instead of 10.

3. For KKS of unit 4 prefix 40 shall be used instead of 10.

4. For KKS of unit 5 prefix 50 shall be used instead of 10.
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              OPERATION & CONTROL PHILOSOPHY 

 
 
 
1. THE AIR WASHER & UAF SYSTEM CONSIST OF FOLLOWING AREAS. 
 
2. A Row Side AWU- 10nos-(All Working)                                                                                                              

� Centrifugal fan (10SAG12AN001,10SAG12AN002) -2nos in each, total -20nos (All 

Working) 

� Pump (10SAG12AP001, 10SAG12AP002)-2nos in each, total -20nos (1W+1S) 

� Fire Damper (10SAG12AA003) -34 appx.no (All Working) 

 

 

3. B-C Bay Side AWU-10nos-(All Working) 

� Centrifugal fan (10SAG14AN001,10SAG14AN002) -2nos in each, total -20nos (All 

Working) 

� Pump (10SAG14SAP001, 10SAG14SAP002) -2nos in each, total -20nos (1W+1S) 

� Fire Damper (10SAG14AA003) -35 appx.no (All Working) 

 

  
4. UAF in ESP Building-5nos-(All Working) 

� Centrifugal fan(10SAF12AN001) -1nos in each, total -5nos (All Working) 

� Pump (10SAF12AP001, 10SAF12AP001)-2nos in each, total -10nos (1W+1S)                                                        
 

2.1   DETAILS OF AIR WASHER & UAF SYSTEM 
 
The above system will be operated & controlled by PLC either in sequence or in manual (with individual 

drive operation). 

 
3.1. OPERATION & CONTROL OF VENTILATION SYSTEM 
  

3.1.(A) Operation & Control of Ventilation System  
 

� During sequential Operation, system will operate in sequence as per the preset program in PLC. 

� During Manual operation each drive will operate manually through PLC system at drive level. 

PLC System shall consist of following Graphics pages in which P & I diagram are to be 

prepared with all necessary face plate, Display parameters & Alarm Configuration. 

� Graphics for AWU Fan-1 to 20 System at 0.0 meters outside A Row  

� Graphics for AWU Pump -1 to 20 System at 0.0 meters outside A Row  

� Graphics for AWU Fan -1 to 20 System at roof of power house CCR area outside B-C Bay 

�  Graphics for AWU Pump -1 to 20 System at roof of power house CCR area outside B-C Bay 

� Graphics for UAF Fan-1to5 System at roof of ESP control room 

� Graphics for UAF Pump-1to10 System at roof of ESP control room 

� In duty cycle sequence preset running time can be set in PLC and run time duration completed 

will be monitored in PLC until reset by Operator. When preset run time is completed then an 

alarm will be annunciated. Accordingly, operator will take decision for further selection. 

� Similar to UAF system shall be for FGD area 
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3.2   THE DETAIL OPERATION OF AIR WASHER & UAF SYSTEM 
 
 
3.2.1 MANUAL OPERATION THROUGH PLC 
 
Step-1 
 
The operator will open the respective graphics of the AWU/UAF system and system and select the 

working and standby of each drive. 

 

Step-2 
 
Operator will give the open command to each Motorized Fire Damper through the graphics/ face plate. 

The open command will be issued by PLC to MCC in which a relay will be energized which is turn 

supplies the required voltage to Fire Damper. On availability of power Fire Damper will be opened thus 

a feedback will be generated through limit switch which will be indicated in PLC through MCC. In the 

event of Fire a signal will be generated from Fire Alarm Panel which will be interfaced to PLC thus 

withdrawing the open command and the relay in MCC will be de-energized and power supply will be 

cut-off, being the spring return damper the damper will immediately will close giving the close feedback 

to PLC through MCC. Normally all Fire Dampers will be Open. Upon receipt of the command the PLC 

will check the following permissive/ protection (as explained above) to operate accordingly:- 

 

 
Start Permissive: 
 

� No fire signal(10SAG12SC201/202) from fire alarm panel. 

 
Stop Protection: 
 

�  Fire signal from fire alarm panel. 

 

  

STEP-3 
(AWU Fan (10SAG12AN001/002) Operation (TYP.)) 

 

The “Start” command will be given from the PLC to AWU Fan & if following permissive are found 

ok then fan will be started. 

 

Start Permissive 
� AWU Fan is in Service/Maintenance mode. It should be in service mode for starting. 

 

� Fire Dampers are opened. 

 

� No Fire Signal. 

 

Stop Protection: 
 

� Close feedback from fire damper 
� Fire signal from fire alarm panel. 
� No run feedback received wthin10 sec of released of start command. 
� Fan Outlet Pressure does not develop by pressure transmitter(10SAG12CP017/18)(Typ.) for 

10SAG12AN001/002 (TYP.) by   (40mmwc) within 60sec of start command. 
� Plenum Pressure does not develop by pressure transmitter (10SAG12CP016/17) (Typ.) (2of2) 

(35mmwc) within 60sec of start command. 
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Alarm  
� Plenum pressure low by pressure transmitter (1of2) after 60sec of start command. 
� Plenum Pressure not develop (2of2) after 60sec of start command. 
� Fan Outlet Pressure not develop. 

 
ON, OFF & Trip indication of the AWU fan and Damper open indication will be available at 

PLC. 

 
STEP-4 
(AWU Pump (10SAG12AP001/002) Operation(TYP.)) 

 

After starting of AWU fan, Operator will give open command to Discharge 

valve(10SAG12AA101/102) for AWU Pump, valve will be operated based on following condition. 

 

Start Permissive 
� Respective AWU Pump should be in working mode. 

 

Stop Protection 
� Off feedback of respective AWU Pump. 

 

After the opening of AWU Pump valve the operator will release the start command to AWU Pump. 

Upon receipt of the command the control system will check the following permissive/ protection and 

will operate accordingly. 

 

Start Permissive 
 

� Any AWU Fan is running. 

� AWU Pump Outlet Valve is open 

� AWU Pump is in working mode 

� Humidity level (HS-10SAG12CU001/2)(typ)is ok (less than 55%) 

� Tank water level(LT-10SAG12CL012/011) is ok greater than 300 mm (2of2). 

 

Stop Protection 
 

� AWU Pump Outlet Valve closed feedback 

� AWU Tank water level becomes less than 300mm 

� Off feedback of both AWU Fan 

� No Run feedback within 10sec of reset start command 

� Outlet Pressure Not Develop by pressure transmitter (10SAG12CP011/012)(TYP.) (2kg/cm2) 

within 60sec of start command. 

� Header Pressure Not Develop by pressure transmitter(10SAG12CP014/013)()TYP. (2kg/cm2) 

within 60sec of start command. 

� Humidity Level  (HS-10SAG12CU001)is greater than 55% continuously for 180 sec. 

 

 

Alarm  
� Header pressure low by pressure transmitter (1of2) after 60sec of start command. 
� Header Pressure not develop (2of2) after 60sec of start command. 
�  Outlet Pressure not develop. 

 

ON, OFF & Trip indication of the pump will be available at PLC. 
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4.0 SEQUENCE OPERATION THROUGH PLC 
 The AWU Fan will be started first & then pump will be started provided that safety 

interlock of pump is ok as explained for Manual mode. 

        
 
                                                                                                                                                                                               
DETAILS OF SHUT DOWN SEQUENCE 
 
 

4.1 MANUAL SHUT DOWN THROUGH PLC 
 

 

STEP-1 
 

� Give the Stop command to the AWU pump from PLC and pump will be stopped. 

 

STEP-2 
 

� Stop AWU Fan from PLC after stopping the Pump. 

 

4.1.2 SEQUENCE SHUT DOWN THROUGH PLC 
 

Respective AWU system will stop sequentially in steps as explained in case of manual mode operation. 

 

4.2.2   THE DETAIL OPERATION OF UAF SYSTEM 
 
 
Step-1 
 
The operator will open the respective graphics of the UAF system and select the working and standby 

of each drive. 

 

Step-2 
 
Operator will give the open command to each Motorized Fire Damper through the graphics/ face plate. 

The open command will be issued by PLC to MCC in which a relay will be energized which is turn 

supplies the required voltage to Fire Damper. On availability of power Fire Damper will be opened thus 

a feedback will be generated through limit switch which will be indicated in PLC through MCC. In the 

event of Fire a signal will be generated from Fire Alarm Panel which will be interfaced to PLC thus 

withdrawing the open command and the relay in MCC will be de-energized and power supply will be 

cut-off, being the spring return damper the damper will immediately will close giving the close feedback 

to PLC through MCC. Normally all Fire Dampers will be Open. Upon receipt of the command the PLC 

will check the following permissive/ protection (as explained above) to operate accordingly:- 

 

 
Start Permissive: 
 

� No fire signal 10SAF12SC20 from fire alarm panel. 

 
Stop Protection: 
 

�  Fire signal from fire alarm panel. 
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STEP-3 
(UAF Fan (10SAF12AN001) Operation (TYP.)) 

 

The “Start” command will be given from the PLC to UAF Fan & if following permissive are found ok 

then fan will be started. 

 

Start Permissive 
� UAF Fan is in Service/Maintenance mode. It should be in service mode for starting. 

� Fire damper are opened. 

� No fire signal (10SAF12SC201). 

 

ON, OFF & Trip indication of the UAF fan and Damper open indication will be available at 

PLC. 

 

Stop Protection: 
 

� Close feedback from fire damper 
� Fire signal from fire alarm panel. 
� No run feedback received with in10 sec of released of start command. 
� Fan Outlet pressure does not develop by pressure transmitter (10SAF12CP015 & 

10SAF12CP016) (40mmwc) within 60sec of start command. 
 
Alarm 

 
� Fan Outlet pressure not develop 

 
ON, OFF & Trip indication of the UAF fan and Damper open indication will be available at 

PLC. 

 

STEP-4 
(UAF Pump (10SAF12AP001/002) Operation)(TYP.) 

 

After starting of UAF fan Operator will give open command to Discharge valve(10SAF12AA101/102) 

for UAF Pump, 

valve will be operate based on following condition: 

 

Start Permissive 
� Respective UAF Pump should be in working mode. 

 

Stop Protection 
� Off feedback of respective UAF Pump 

 

 

After the opening of UAF Pump valve the operator will release the start command to UAF Pump. Upon 

receipt of the command the control system will check the following permissive/ protection and will 

operate accordingly. 

                

Start Permissive 
 

� UAF Fan is running. 

� UAF Pump Outlet Valve is open. 

� UAF Pump is in working mode. 

� Humidity level (HS-10SAF12CU001/002)(TYP.)is ok (less than 55%) 

� Tank water level(LT-10SAF12CL012/011)(TYP.) is ok greater than 300mm (2of2). 
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Stop Protection 
 

� UAF Pump Outlet Valve closed feedback. 

� UAF tank water level becomes less than 30mm. 

� Off feedback of both UAF Fan. 

� Outlet Pressure not develop by pressure transmitter ((2kg/cm2) within 60sec of start command. 

� Header Pressure not develop by pressure transmitter (2kg/cm2) within 60sec of start command. 

� Humidity level is greater than 55% continuously for 180sec. 

� No Run feedback receipt within 10sec of reset start command. 

 

Alarm 
 

� Header Pressure low by pressure transmitter (1of2)(10SAF12CP011/012)(TYP). after 60sec of 

start command. 

� Header Pressure not develop (2of2)(10SAF12CP014/013)( TYP).) after 60sec of start 

command. 

� Outlet Pressure Not develop. 

 

ON, OFF & Trip indication of the pump will be available at PLC. 

 

4.3.3 SEQUENCE OPERATION THROUGH PLC 
 The UAF Fan will be started first & then pump will be started provided that safety interlock of pump 

is ok as explained for Manual mode. 

 

 

5.0 DETAILS OF SHUT DOWN SEQUENCE 
 

5.1 MANUAL SHUT DOWN THROUGH PLC 
 

 

STEP-1 
 

� Give the Stop command to the UAF pump from PLC and pump will be stopped. 

 

STEP-2 
 

� Stop UAF Fan from PLC after stopping the Pump. 

 

5.1.1 SEQUENCE SHUT DOWN THROUGH PLC 
 

Respective UAF system will stop sequentially in steps as explained in case of manual mode operation. 

Fire Dampers are opened. (It will always remain on until Fire signal available to PLC. In case of fire all 

fan & damper are closed.        

              

 

Abbreviation       
 
PLC – Programming Logic Control 

UAF-Unitary air filtration 

AWU-Air Washer Unit 

CCR- Common Control Room 

LT-Level Transmitter 

HS-Humidity sensor 
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TECHNICAL DATA SHEET 
CAST IRON GATE VALVE 

1. Manufacturer - Bankim & Company. 

Handwheel. - Cast Iron to IS-210, FG-260. 

b. Spindle - S.S. to ASTM-A-276, TYPE-410. 

c. Body Seat Ring - S.S. to ASTM-A-351, CF-8 

d. Wedge Seat Ring - S.S. to ASTM-A-351, CF-8 

e. Yoke Bush - Gun Metal to IS:318, LTB-2 

f. Back Seat Bush - S.S. to ASTM-A-351, CF-8 

g. Gasket - C.A.F. to IS:2712, Gr.C. 

h. Gland Packing - Graphited Asbestos. 

i. Bolts, Nuts & Studs. - Carbon Steel to IS:1367, Cl. 4.6/4.0 

9. Hydrostatic Test Pressure :-

a. Body - 15 Kg/Cm
2

b. Seat & Back Seat - 10 Kg/Cm
2

 For Size  -  75 NB & Above

3. Construction Details :-

Note : 1)The Valves will be provided with Back Seat, Indicator & Locking Arrangement. 

2) 250 NB Valves will be provided Back Seat, Indicator, Locking & Gear Arrangement.

3) Functional and dimensional testing and wear travel, seat contacts,
smooth opening & closing shall be carried out on each valve.

a. Bonnet - Yoke Type, Bolted. 

b. Spindle - Outside Screwed, Rising Type. 

c. Wedge - Solid. 

d. Seat - Renewable.  

e. End Connection. - Flanged. 

4. Materials of Construction :-

a. Body, Bonnet, Wedge, Gland &

2. Type of Valve. - C.I. Gate Valve, Outside Screwed, 

Non Rising Type Stem. 

5. Flange to Flange distance. - As per ANSI B 16.10, Class-125 
6. Flange dimension and drilling - As per ANSI-B-16.5, Class-150, Flat Face. 
7. Design Code - As per IS 780-1984/IS 14846 
8. Rating of Valve - PN-1.6
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1)

Functional and dimensional testing and wear travel, seat contacts,
smooth opening & closing shall be carried out on each valve.

     PN 1.6
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TECHNICAL DATA SHEET 
CAST IRON GLOBE VALVE 

1. Manufacturer - Bankim & Company. 
2. Type of Valve. - C.I. Globe Valve, Outside Screwed, 

Rising Type Stem. 

 For Size  -  100 NB & Above. 

3. Construction Details :-

f. Bonnet - Yoke Type, Bolted. 

g. Spindle - Outside Screwed, Rising Type. 

h. Disc - Solid Renewable Loose Plug Type. 

i. Seat - Renewable.  

j. End Connection. - Flanged. 

4. Materials of Construction :-

j. Body, Bonnet, Disc, Gland &

Handwheel. - Cast Iron to IS-210, FG-260. 

k. Spindle - S.S. to ASTM-A-276, TYPE-410. 

l. Body Seat Ring - S.S. to ASTM-A-351, CF-8 

m. Disc Seat Ring - S.S. to ASTM-A-351, CF-8 

n. Disc Nut - Gun Metal to IS:318, LTB-2 

o. Back Seat Bush - S.S. to ASTM-A-351, CF-8 

p. Gasket - C.A.F. to IS:2712, Gr.C. 

q. Gland Packing - Graphited Asbestos. 

r. Bolts, Nuts & Studs. - Carbon Steel to IS:1367, Cl. 4.6/4.0 

9. Hydrostatic Test Pressure :-
c. Body - 15 Kg/Cm2

d. Seat & Back Seat - 10 Kg/Cm
2

Note : 1)The Valves will be provided with Back Seat, Indicator & Locking Arrangement. 

2) Functional and dimensional testing and wear travel, seat contacts,
smooth opening & closing shall be carried out on each valve.

5. Flange to Flange distance. - As per ANSI B 16.10, Class-125 

6. Flange dimension and drilling - As per ANSI-B-16.5, Class-150, Flat Face. 

7. Design Code - As per IS:9338 

8. Rating of Valve - PN-1.6
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TECHNICAL DATA SHEET
CAST IRON CHECK VALVE

1. Manufacturer - Bankim & Company.
2. Type of Valve. - C.I. Check Valve, Swing Type.

9. Hydrostatic Test Pressure :-

      a) Body - 15 Kg/Cm
2

      b) Seat - 10 Kg/Cm2

1) Functional and dimensional testing and wear travel, seat contacts,
smooth opening & closing shall be carried out on each valve.

For Size                                                     -          100 NB & Above. 

3. Construction Details :- 

      a) Cover     - Bolted. 

      b) Flap     - Swing Type. 

      c) Seat     - Renewable. 

      d) End Connection.   - Flanged. 

4. Materials of Construction :- 

      a) Body, Cover, Flap & Hinge Bracket - Cast Iron to IS:210, FG-260. 

      b) Body & Flap Seat Ring.  - S.S. to ASTM-A-351, CF-8 

      c) Hinge Pin    - S.S. to ASTM-A-276, TYPE-410. 

      d) Bolts, Nuts & Studs.   - Carbon Steel to IS:1367, Cl. 4.6/4.0 

      e) Gasket     - C.A.F. to IS:2712, Gr.C. 

5. Flange to Flange distance.  - As per ANSI B 16.10, Class-125 

6. Flange dimension and drilling  - As per ANSI-B-16.5, Class-150, Flat Face. 

7. Design Code    - IS-5312 

8. Rating of Valve    - PN-1.6

571291/2024/PS-SR-PM
479



ALL DIMENSIONS ARE IN MM.

A
C

N
.B

.
P

.C
.D

.
B

Ø

C

1

2

3

4

5

6

7

8

10 9
11

SL.
NO.

DESCRIPTION MATERIAL SPECIFICATION 

1 BODY
2 COVER
3 FLAP
4 HINGE BRACKET CAST IRON
5 BODY SEAT RING

FLAP SEAT RING6
HINGE PIN7

8 GASKET
9
10
11

STUDS
NUTS
BOLTS CARBON STEEL

NOTES

FLOW

CAST IRON

F

IS: 210 , FG - 260

IS: 210 , FG - 260

STAINLESS STEEL ASTM-A-276, TYPE-410
STAINLESS STEEL ASTM-A-351, CF-8

C.A.F. IS: 2712 GR. C

REVISION TABLE

P. K. DAS.

SCALE - N. T. S.

APPROVED
MANUFACTURER:-  

CHECKED
DRAWN

NAME

S. DAS "BANKIM" CAST IRON NON RETURN VALVE
SWING TYPE

BANKIM & COMPANY
MANUFACTURER:-

DATE
TITLE

IS:1367, CL- 4.6/4.0

P. DAS

REV. NO. DATE NAME

CAST IRON IS: 210 , FG - 260
CAST IRON IS: 210 , FG - 260

STAINLESS STEEL ASTM-A-351, CF-8

CARBON STEEL IS:1367, CL- 4.6/4.0
CARBON STEEL IS:1367, CL- 4.6/4.0

14 100

P.C.D.

FLANGE DIMENSIONS

FACE
(NB)

VALVE
'B''A' 'C'

QTY. SIZE OF
NOMINAL

TO DIA THK.

FACE

BODY SEAT
DIA.

HOLES 'F'

HYD. TEST PRESSURE
HOLENO. OF 2Kg / Cm

1. MANUFACTURING STANDARD : AS PER IS: 5312
2. PRESSURE RATING : PN-1.0
3. FACE TO FACE AS PER : ANSI B 16.10, CLASS-125
4. FLANGE DIMENSIONS & DRILLING : ANSI-B-16.5, CLASS-150, FLAT FACE.

04.03.21.
04.03.21.

04.03.21.

JOB.NO. 

CLIENT :  ADVANCE VENTILATION PVT. LTD.

DRG. NO. BM / AVPL / QTN / CIRV / 035 

40 200

DIA.
PIN

HINGE 

229±3292 190.5+ 323.8 - 0 198 1215 10

343495 ±3 298.428.6 + 3
- 0 8 22.2 2015 10

QTN. NO. AVPL / 164 / PKD-2021

DATE : 02.03.21.

REV. 01
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POT STRAINER DATA SHEET
M.S ‘Pot’ with SS basket for water line.

Sr.no. Parts Details
1 Body MS Pipe Class ‘C’ as per IS 1239 / 3589.

2 Flanges BS 10 Table E

3 Basket Removable basket of SS 304 Sheet, 24 gauge with 

3mm perforation with 40% Open area, duly 

copper riveted. Supported with brass / SS ring.

4 Nut , Bolts & Drain Plug M.S as per A4 - 70

5 Gasket High pressure Rubber Sheet, 3mm thickness.

6 Pressure Rating Hydraulic Test Pressure is 16kg/cm2 (PN 10).

7 Magnet Permanent Magnet is provided near drain plug to 

attract suspended iron particles. 

8 Paint Enamel Paint Shade DG. 

9                        Make D.S ENG     
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CB1N4119en
2019-10-16 Smart Infrastructure

s 4119

ACVATIXTM

Butterfly valves PN 16 VKF42..

� Nodular cast iron valve body
� DN 50...600
� kvs 70...37,000 m3/h
� For fitting with PN 16 counter-flanges to ISO 7005
� Tight-closing in accordance with ISO 5208, leakage rate A
� No maintenance required
� Can be equipped with SQL321B.., SQL361B.., SQL351B.. electromotoric

actuators, or GEB..1E, GBB..1E,GIB..1E damper actuator

Use

This device is used as motorized or shut-off valves in heating, ventilation and air
conditioning systems applications.
� In open and closed circuits
� For 2-position (SPDT) or 3-position controls
� For DC 0…10 V control signals (by SQL361B.. actuator) and 4..20mA control

signals (by SQL351B.. actuator)
� For chiller and cooling tower sequencing circuits
� To open or close the flow to a heat exchanger or to complete plant sections
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Siemens Butterfly valves PN 16 CB1N4119en
Smart Infrastructure 2019-10-16

Type summary

Product No. Stock Number DN kvs Top Flange
Flow velocity of

medium 1)

[m3/h] EN ISO 5211 Water [m/s]

VKF42.50 S55237-V100 50 70

F07

4.5

VKF42.65 S55237-V101 65 155

VKF42.80 S55237-V102 80 250
VKF42.100 S55237-V103 100 510

VKF42.125 S55237-V104 125 820

VKF42.150 S55237-V105 150 1350
VKF42.200 S55237-V106 200 3100

VKF42.250 S55237-V107 250 4550 F10
VKF42.300 S55237-V108 300 7500
VKF42.350 S55237-V109 350 10250 F12
VKF42.400 S55237-V110 400 14100

VKF42.450 S55237-V111 450 18500 F14
VKF42.500 S55237-V112 500 24000

VKF42.600 S55237-V113 600 37000 F16
1) Recommended maximum velocity of flow and the butterfly valve fully open
kvs Nominal flow rate of cold water (5…30 °C) through the fully open butterfly valve by a differential

pressure of 100 kPa (1 bar)

Ordering

Butterfly valve, actuator must be ordered separately.
When ordering, please specify the quantity, product name and product number.

Product No. Stock No. Product Name Quantity
VKF42.50 S55237-V100 Butterfly valve 1

Butterfly valve and actuator are packed separately.

Please see chapter “Rev. No” on page 8.

Equipment combinations

Electromotoric Actuators

SQL321B25
SQL361B25
SQL351B25

SQL321B50
SQL361B50
SQL351B50

SQL321B150
SQL361B150
SQL351B150

SQL321B270
SQL361B270
SQL351B270

SQL321B570
SQL361B570
SQL351B570

SQL321B1400
SQL361B1400
SQL351B1400

SQL321B2650
SQL361B2650
SQL351B2650

Butterfly Valve �ps [kPa]
VKF42.50 700
VKF42.65 700
VKF42.80 700

VKF42.100 700
VKF42.125 700
VKF42.150 700
VKF42.200 700
VKF42.250 700
VKF42.300 700
VKF42.350 700
VKF42.400 700
VKF42.450 700
VKF42.500 700

VKF42.600 700
�ps Maximum permissible differential pressure at which the motorized butterfly valve will close secure-

ly against the pressure (close off pressure).

Example

Delivery

Rev. No.
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Siemens Butterfly valves PN 16 CB1N4119en
Smart Infrastructure 2019-10-16

Product No. Mounting kit
Actuators

GEB..1E GBB...1E 1) GIB..1E 2*GIB...1E
�ps [kPa]

VKF42.50

ASK77.9

700

VKF42.65 700
VKF42.80 700

VKF42.80
ASK77.10

700

VKF42.100 700

VKF42.125
ASK77.11

700

VKF42.150 700

1)       GBB.. phase out at end of Y2020.
�ps Maximum permissible differential pressure at which the motorized butterfly valve will close secure-

ly against the pressure (close off pressure).

Actuator overview

Product No. Operating
Voltage

Positioning
Signal

Position
Feedback

Signal

Positioning Time
for 90° at 50 Hz

[s]

Nominal
Torque

[Nm]

Flange Connection
EN ISO 5211

Datasheet

SQL321B25

AC 220 V
1 phase

2-position (SPDT) - 11 25 F07

N4520

SQL361B25 DC 0…10 V DC 0…10 V 11 25 F07

SQL351B25 4..20mA 4..20mA 11 25 F07

SQL321B50 2-position (SPDT) - 19 50 F07
SQL361B50 DC 0…10 V DC 0…10 V 19 50 F07

SQL351B50 4..20mA 4..20mA 19 50 F07

SQL321B150 2-position (SPDT) - 39 150 F07
SQL361B150 DC 0…10 V DC 0…10 V 39 150 F07

SQL351B150 4..20mA 4..20mA 39 150 F07

SQL321B270 2-position (SPDT) - 39 270 F10
SQL361B270 DC 0…10 V DC 0…10 V 39 270 F10

SQL351B270 4..20mA 4..20mA 39 270 F10

SQL321B570 2-position (SPDT) - 47 570 F12 / F10
SQL361B570 DC 0…10 V DC 0…10 V 47 570 F12 / F10

SQL351B570 4..20mA 4..20mA 47 570 F12 / F10

SQL321B1400 2-position (SPDT) - 76 1400 F14
SQL361B1400 DC 0…10 V DC 0…10 V 76 1400 F14

SQL351B1400 4..20mA 4..20mA 76 1400 F14

SQL321B2650 2-position (SPDT) - 105 2650 F16
SQL361B2650 DC 0…10 V DC 0…10 V 105 2650 F16

SQL351B2650 4..20mA 4..20mA 105 2650 F16

Type Operating voltage
Positioning Torque Connecting

cable
Data sheet

signal time
GEB341.1E GEB346.1E AC 100..240 V 2-position

3-position 150 s 20 Nm 0.9 m A6V11449860GEB141.1E GEB146.1E
AC/DC 24 V

GEB161.1E GEB166.1E DC 0/2…10V
GBB331.1E GBB336.1E AC 230 V

3-position
150 s 25 Nm 0.9 m N4626GBB131.1E GBB136.1E

AC 24 V
GBB161.1E GBB166.1E DC 0…10 V
GIB331.1E GIB336.1E AC 230 V

3-position
150 s 35 Nm 0.9 m N4626GIB131.1E GIB136.1E

AC 24 V
GIB161.1E GIB166.1E DC 0…10 V
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Siemens Butterfly valves PN 16 CB1N4119en
Smart Infrastructure 2019-10-16

Mechanical design

Ring format, nodular cast iron valve body with EPDM seat and multiple shaft bush-
ing.
The seat is also used to seal the flange. There is thus no contact between the me-
dium and the valve body.
The valve has a swing-through disc (angle of rotation 360°). The position of the
valve disc is indicated by a notch on the front of the shaft.

Sizing

Flow diagram

571291/2024/PS-SR-PM
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Siemens Butterfly valves PN 16 CB1N4119en
Smart Infrastructure 2019-10-16

�pv100 = Differential pressure across the fully open butterfly valve by a volume flow 100V�

100V�  = Volume flow through the fully open butterfly valve

100 kPa = 1 bar � 10 mWC
1 m

3
/h = 0.278 l/s water at 20 °C

Fl
ow

 k
v /

 k
vs

Angle of rotation [°]

Engineering notes

Single flange mounting is possible: 700 kPa

The VKF42.. butterfly valves can accommodate flow in either direction.

To avoid pressure shocks on the butterfly valve, the VKF42.. must be driven
to its fully open position either manually or via control signal Y14 prior to
activating the pump(s).

Mounting notes

The mounting instruction 74 319 0808 0 (M4119) is enclosed in the product pack-
aging.
DN 50…500 butterfly valves can be mounted in PN 10, PN 16, ANSI150, JIS10K
applications.
DN 600 butterfly valve can be mounted in PN 16 applications only!
Do not use additional flange sealing.

Upright to horizontal

Maintenance notes

The VKF42.. butterfly valves require no maintenance.

Flow characteristic

Warning

Orientation

571291/2024/PS-SR-PM
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Siemens Butterfly valves PN 16 CB1N4119en
Smart Infrastructure 2019-10-16

Before performing any service works on the valve, actuator or mounting kit:
� Switch off the pump and power supply
� Close the main shut-off valves in the pipe work
� Release pressure in the pipes and allow them to cool down completely

If necessary, disconnect electrical connections from terminals.

The valve must be commissioned only with the actuator correctly assembled.

Disposal The valve is considered an electronics device for disposal in terms of European
Directive 2012/19/EU and may not be disposed of as domestic garbage.
� Disassemble the valve into individual parts prior to disposing of it and sort the

individual parts by the various types of materials.
� Comply with all local and currently applicable laws and regulations.

Warranty

The technical data given for these applications is valid only in conjunction with the
Siemens actuators as detailed under "Equipment combinations", page 2.
All terms of the warranty will be invalidated by the use of actuators from other
manufacturers.

Technical data

Operating data PN class PN10 and PN16 to ISO 7005
ANSI150 to ASME B16.5
JIS10K to JIS B2220

Permissible operating pressure 1600 kPa (16 bar)
Flow characteristic according to the diagram on page 5
Leakage rate A to ISO 5208 (tight-closing)
Permissible medium Chilled water, low temperature hot water, cool-

ing water, brine, demineralized water (sof-
tened), water with anti-freeze
Recommendation:
Water treatment to VDI 2035

Medium temperature -10…80 °C
Flange connection for pipes 1) PN10 and PN16 to ISO 7005

ANSI150 to ASME B16.5
JIS10K to JIS B2220

Face to face dimension DIN EN 558, series 20
Top flange (flange for actuator) EN ISO 5211
Angle of rotation 90°

Standards Environmental compatibility ISO 14001 (Environment)
ISO 9001 (Quality)
Directive 2002/95/EC (RoHS)

Materials Body DN 50…600 Nodular cast iron EN-GJS-450-10 (QT450-10)
Shaft Stainless steel 1.4021 (2Cr13)
Valve disc Nodular cast iron EN-GJS-450-10 (QT450-10),

Nylon coating
Seat EPDM

Dimensions Refer to page 7 “Dimensions”
Weight Refer to page 7 “Dimensions”

1) VKF42.., DN 600 is only suited for PN 16

Caution
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Siemens Butterfly valves PN 16 CB1N4119en
Smart Infrastructure 2019-10-16

Dimensions (mm)

Product No. DN L1 L2 H1) H1 H22) H3 ØD3 E PN 16 EN ISO
5211

n-ØD4 ØD6 A Weight

D1 D2 ØD5 � kg

VKF42.50 50 43 29 607 229 143 14 90 9 125 93 19

F07 4-10 70

11

2.72
VKF42.65 65 46 46 620 248 156 14 90 9 145 108 19 3.44
VKF42.80 80 46 66 626 271 162 14 90 9 160 124 19 4.03
VKF42.100 100 52 93 641 299 177 14 90 11 180 152 19 5.2
VKF42.125 125 56 104 654 332 190 19 90 13 210 177 19

17
7.24

VKF42.150 150 56 148 669 362 205 19 90 13 240 210 23 9
VKF42.200 200 60 196 700 426 236 22 125 15 295 265 23 14.1

VKF42.250 250 68 244 803 498 267 24 125 17 355 313 28 F10 4-12 102 22 21.14

VKF42.300 300 78 295 844 575 308 24 125 17 410 371 28 F10 4-12 102 22 31.8

VKF42.350 350 78 328 904 669 368 29 150 20 470 434 28 F12 4-14 125 27 50

VKF42.400 400 102 380 936 778 400 29 150 21 525 480 31 F12 4-14 125 27 71.4

VKF42.450 450 114 430 1163 846 422 45 175 22 585 536 31 F14 4-18 140 36 90

VKF42.500 500 127 478 1221 934 480 45 175 24 650 590 34 F14 4-18 140 36 114

VKF42.600 600 154 576 1303 1086 562 50 210 28 770 693 37 F16 4-22 165 46 189

L1 Corresponds to overall length according to EN 558, series 20
H1) Overall height of valve and actuator

= Valve installation height (H2) from middle of pipe

+ Installation height of actuator

- SQL321B25 = 195 mm (DN50…100)

- SQL3..1B50, SQL3..1B150 = 264 mm (DN50…200)

- SQL3..1B270, SQL3..1B570 = 336 mm (DN250…350)

- SQL3..1B1400, SQL3..1B2650 = 541 mm (DN400…600)
+ Minimum clearance (�200 mm) from ceiling or wall for mounting, connection, opera-

tion, service etc.
H22) Dimension for actuator connection from centre of pipe

571291/2024/PS-SR-PM
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Siemens Butterfly valves PN 16 CB1N4119en
Smart Infrastructure 2019-10-16

Revision numbers

Product No. Valid from
Rev. No.

Product No. Valid from
Rev. No.

Product No. Valid from
Rev. No.

VKF42.50 ..C VKF42.150 ..C VKF42.400 ..C
VKF42.65 ..C VKF42.200 ..C VKF42.450 ..C
VKF42.80 ..C VKF42.250 ..C VKF42.500 ..C
VKF42.100 ..C VKF42.300 ..C VKF42.600 ..C
VKF42.125 ..C VKF42.350 ..C

Issued by
Siemens Switzerland Ltd
Smart Infrastructure
Global Headquarters
Theilerstrasse 1a
CH-6300 Zug
Tel. +41 58 724 2424
www.siemens.com/buildingtechnologies

© Siemens Switzerland Ltd, 2016-2019
Technical specifications and availability subject to change without notice.
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SHEET 08 OF 9

Model Decodification

Make

Function 

Model No.

Qty

Tag No.

Calibration Range

Sensor

Supply Voltage

Load Resistance

Communication

Display

Reference Accuracy

Turndown Ratio

Stability

MAWP

Maximum Allowed Working Temperature

Protection Class

Area Classification

Connection Location

STD820 Instrument Range

E Process Wetted  Heads & Diaphragm Materials

1 Fill Fluid

A Process Connection

C Bolt/Nut Materials

4 Vent/Drain Type/Location

A Gasket Materials

S Static Pressure

1 Head/Connect Orientation

C Approvals

A Electronic Housing Material, Connection Type & 
Lightning Protection

H Output/Protocol

C Customer Interface Selections

1 Application Software

1 Output Limit, Failsafe & Write Protect Settings

C General Configuration

B Accuracy & Calibration

1 Mounting Bracket 

1 Customer Tag 

A0 Plugs & Adapters

F1 Certifications

0000 Manufacturing Specials

P&S Accessories

DOC No : DS-DPT-08 Rev : 00

Engineering Units : Flow : Liquid - M3 / Hr, Steam Kg / Hr, Pressure : Kg / cm2 ,  Temperatue : Deg C, Level : mmWC

Item: Smart Line Level (DP Type) Transmitter 

0.010% of URL per year for 15 Years

Description
G

en
er

al
Honeywell

Transmission & Indication
YSTD820-E1AC4AS-1-C-AHC-11C-B-11A0-F1(PT)-0000; Y : Epoxy Polyester Poweder Coated Hybrid 
Paint + 5Pin Plug & Socket connector  
As per attached BOM

As per attached BOM

As per attached BOM

Piezoresistive

10.8 to 42.4 V DC

600 ohms @24V DC

Hart Protocol

2 Lines 16 Characters (4.13H x 1.83W mm)

0.0375% of Span

400:1

Teflon or PTFE (Glass Filled)

310 Bar
125 Deg.C (for Temp Higher than 125 Deg C, a suitable length of impulse line to be used, considering 100 
Deg.C temperature drop for every One meter length of impulse pipe)
IP 67

Hazardous Area

Side/Side

Min Span 0 to 2.5 mbar to Max Span 0 to 1000 mbar

Process Head Material : 316 Stainless steel & Diaphragm Material : 316L Stainless Steel

Silicone Oil 200

1/4" NPT (F)

Carbon Steel

Head Type : Dual Ended, Vent Type : Standard Vent, Location : End & Vent material : Matches Head Material¹

One Wired Stainless Steel  Tag (Up to 4 lines 26 Char/line)

Standard Static Pressure

Standard, High Side Left, Low Side Right2 / Std Head Orientation

ATEX Explosion proof, Intrinsically Safe & Non-incendive
Material : Y : Epoxy Polyester Powder Coated Hybrid Paint,  Connection : 1/2" NPT & Lightning Protection : 
None
Anlogue Output : 4-20mA dc, Digital Protocol : Hart Protocol

Indicator : Basic,  Ext Zero, Span & Config Buttons : Yes, Languages : English

Standard Diagnostics

Write Protect : Disabled, Fail Mode : High> 21.0 mAdc, High & Low Output Limits³ : Honeywell Std (3.8-20.8 
mAdc) 

Custom Configuration (Unit Data Required from customer)

Accuracy : Standard, Calibrated Range : Custom (Unit Data Required),  Calibration Qty : Single Calibration

Bracket Type : Angle Bracket, Material : Carbon Steel

No Conduit Plugs or Adapters Required

Calibration Test Report & Certificate of Conformance (F3399)

5Pin Plug & Socket connector

DATA SHEET FOR LEVEL (DP TYPE) TRANSMITTER

Factory Identification
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SmartLine  
Technical Information 

STD800 SmartLine Differential Pressure 
Specification 34-ST-03-82, Jan 2021 

 
 

 
 
Introduction 

Part of the SmartLine® family of products, the STD800 is a 
high performance differential pressure transmitter featuring 
piezoresistive sensor technology.  By combining 
differential pressure sensing with on chip static pressure 
and temperature compensation the STD800 offers high 
accuracy and stability over a wide range of application 
pressures and temperatures. The SmartLine family is also 
fully tested and compliant with Experion®  PKS providing 
the highest level of compatibility assurance and integration 
capabilities. SmartLine easily meets the most demanding 
application needs for pressure measurement applications. 

Best in Class Features:  

� Accuracies up to 0.035% of span standard & 0.025% 

of span optional 

� Stability up to 0.01% of URL per year for 15 years 

� Automatic static pressure & temperature 

compensation 

� Rangeability up to 400:1 

� Response times as fast as 90ms 

� Multiple local display capabilities  

� External zero, span, & configuration capability 

� Polarity insensitive electrical connections 

� Comprehensive on-board diagnostic capabilities 

� Integral Dual Seal design for highest safety based on 

ANSI/NFPA 70-202 and ANSI/ISA 12.27.0 

� World class overpressure protection 

� Full compliance to SIL 2/3 requirements.  

� Modular design characteristics 

� Available with additional 15-year warranty 

� Plugged Impulse Line Detection Option 

� Dual/Triple Calibration Option (HART & Fieldbus only) 
 

 

 

 
 

 
 
 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 
 

 
Figure 1 – STD800 Differential Pressure 

Transmitters feature field-proven piezoresistive 
sensor technology 

 
Communications/Output Options: 

� 4-20mA dc 

� Honeywell Digitally Enhanced (DE) 

� HART ® (version 7.0) 

� FOUNDATION™ Fieldbus 

All transmitters are available with the above listed 
communications protocols.    

Span & Range Limits: 
Model URL  

“H2O (mbar) 
LRL      

“H2O (mbar) 
Min Span 

“H2O (mbar) 

STD810 10 (25) -10 (-25) 0.1 (0.25) 

STD820 400 (1000) -400 (-1000) 1.0 (2.5) 

Model psi (bar) psi (bar) psi (bar) 

STD830 100 (7.0) -100 (-7.0) 1 (0.07) 

STD870 3000 (210) -100 (-7.0) 30 (2.1) 
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Description 

The SmartLine family of gauge pressure, differential 
pressure, and absolute pressure transmitters is designed 
around a high performance piezo-resistive sensor. This 
one sensor integrates multiple sensors linking process 
pressure measurement with on-board static pressure (DP 
Models) and temperature compensation measurements 
resulting in the best total performance available.  This level 
of performance allows the ST 800 to replace virtually any 
competitive transmitter available today. 

Unique Indication/Display Options 

The ST 800 modular design accommodates a basic 
alphanumeric LCD display or a unique advanced graphics 
LCD display with many unparalleled features. 

Basic Alphanumeric LCD Display Features 

� Modular (may be added or removed in the field) 

� 0, 90,180, & 270 degree position adjustments 

� Configurable (HART only) and standard (Pa, KPa, 
MPa, KGcm2, Torr, ATM, inH2O, mH2O, bar, 
mbar, inH2O, inHG, FTH2O, mmH2O, mm HG, & 
psi) measurement units 

� 2 Lines 16 Characters (4.13H x 1.83W mm) 

� Square root output indication (√) 

Advanced Graphics LCD Display Features 

� Modular (may be added or removed in the field) 

� 0, 90, 180, & 270 degree position adjustments 

� Standard and custom measurement units 
available. 

� Up to eight display screens with 3 formats are 
possible 

� (Large PV with Bar Graph or PV with Trend 
Graph) 

� Configurable screen rotation timing (1 to 30 sec) 

� Display Square Root capabilities may be set 
separately from the 4-20mA dc output signal 

� Unique “Health Watch” indication provides instant 
visibility of diagnostics 

� Multiple language capability. (EN, DE, FR, IT, ES, 
RU, TR, CN & JP) 

 

 

 

 

Diagnostics 

SmartLine transmitters all offer digitally accessible 
diagnostics which aid in providing advanced warning of 
possible failure events minimizing unplanned shutdowns, 
providing lower overall operational costs 

Configuration Tools 

Integral Three Button Configuration Option 

Suitable for all electrical and environmental requirements, 
SmartLine offer the ability to configure the transmitter and 
display via three externally accessible buttons when either 
display option is selected.  Zero/span capabilities are also 
optionally available via these buttons with or without 
selection of a display option. 
 

Hand Held Configuration 

SmartLine transmitters feature two-way communication and 
configuration capability between the operator and the 
transmitter. All Honeywell transmitters are designed and 
tested for compliance with the offered communication 
protocols and are designed to operate with any Standards 
compliant handheld configuration device. 

Personal Computer Configuration 

Honeywell’s SCT 3000 Configuration Toolkit provides an 
easy way to configure Digitally Enhanced (DE) instruments 
using a personal computer as the configuration interface.  
Field Device Manager (FDM) Software and FDM Express 
are also available for managing HART & Fieldbus device 
configurations. 

System Integration 
o SmartLine communications protocols all meet the most 

current published standards for HART/DE/Fieldbus. 

o Integration with Honeywell’s Experion PKS offers the 
following unique advantages. 

o Transmitter messaging 

o Maintenance mode indication 

o Tamper reporting 

o FDM Plant Area Views with Health summaries 

o All ST 800 units are Experion tested to provide the 
highest level of compatibility assurance 
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Modular Design 
To help contain maintenance & inventory costs, all ST 800 
transmitters are modular in design supporting the user’s 
ability to replace meter bodies, add indicators or change 
electronic modules without affecting overall performance or 
approval body certifications.  Each meter body is uniquely 
characterized to provide in-tolerance performance over a 
wide range of application variations in temperature and 
pressure and due to the Honeywell advanced interface, 
electronic modules may be swapped with any electronics 
module without losing in-tolerance performance 
characteristics. 

Modular Features:  

� Meter body replacement 

� Exchange/replace electronics/comms modules* 

� Add or remove integral indicators* 

� Add or remove lightning protection (terminal 
connection)* 

* Field replaceable in all electrical environments (including 
IS) except flameproof without violating agency approvals. 

With no performance effects, Honeywell’s unique modularity 
results in lower inventory needs and lower overall 
operating costs. 

 

 
Plugged Impulse Line Detection: 
STD800 models are offered with a PILD option which 
provides indication of a plugged impulse line or process 
connection.  When used in conjunction with a basic or 
advanced display, a non-critical diagnostic indication 
appears on the integral display.  For units without an 
integral display, an indication can be seen via the host or 
hand held device when HART Protocol is utilized. 
 
Dual/Triple Calibration: 
STD800 models are optionally offered with multiple 
calibrations.  In lieu of a standard factory calibration, units 
can be supplied with 1, 2, or 3 customer specified 
calibrations.  These calibrations are stored in the meter 
body and provide users with factory calibrated 
performance at up to three different calibrated ranges.  
This increases application flexibility without requiring any 
costly recalibration or additional inventory. 
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Performance Specifications 
 
Reference Accuracy (conformance to +/-3 Sigma) 
 

Table 1 

Zero and span may be set anywhere within the listed (URL/LRL) range limits

 
 
Accuracy at Specified Span, Temperature and Static Pressure Effects: (conformance to +/-3) 
 

Table 2 
 

 

  

Accuracy1,2 
(% of Span) 

Combined Zero & 
Span temperature 

Effect  
(% Span / 28oC (50 

��F)) 

Combined Zero & 
Span Static Line 
Pressure Effect4   

  (% Span/1000psi)3 

 
Model URL Reference 

Turndown   A B 
C  

(see URL 
units) 

D E F G 

St
an

da
rd

 
Ac

cu
ra

cy
 

STD810 10 in H2O 
(25mbar) 10:1 0.010 0.025 1 (2.5) 0.070 0.040 0.050 0.075 

STD820 400 in H2O 
(1000mbar) 16:1 0.005 0.0325 25 (62.5) 0.025 0.007 0.080 0.007 

STD830 100 psi  
(7.0 bar) 6.7:1 0.005 0.0325 15 (1.05) 0.025 0.010 0.075 0.075 

STD870 3000 psi  
(210 bar) 15:1 0.005 0.0325 200 (14) 0.025 0.006 0.075 0.075 

H
ig

h 
Ac

cu
ra

cy
 

O
pt

io
n 

STD820 400 in H2O 
(1000mbar) 16:1 0.005 0.020 25 (62.5) 0.025 0.0107 0.080 0.007 

STD830 100 psi  
(7 bar) 6.7:1 0.005 0.0275 15 (1.05) 0.025 0.010 0.075 0.075 

STD870 3000 psi  
(210 bar) 15:1 0.005 0.030 200 (14) 0.025 0.006 0.075 0.075 

   Turn Down Effect Temp Effect Static Effect 
   

 

 
 

 

 
 

  

 
 
 
 
 
 
 

 
 

 

Model URL LRL Min Span 
Maximum 
Turndown 

Ratio 

Stability  
(% URL/ Yr 
for 15 years) 

Reference 
Accuracy1,2 

(% Span) Std/Opt 

STD810 10 in H2O (25mbar) -10 in H2O (-25mbar) 0.1 in H2O 
(0.25mbar) 100:1 0.015 0.035 

STD820 400 in H2O 
(1000mbar) 

-400 in H2O  
(-1000mbar) 1 in H2O (2.5mbar) 400:1 0.010 0.0375 / 0.025 

STD830 100 psi (7.0 bar) -100 psi (-7.0 bar) 1 psi (0.07 bar) 100:1 0.020 0.0375 / 0.0325 

STD870 3000 psi (210 bar) -100 psi (-7.0 bar) 30 psi (2.1 bar) 100:1 0.010 0.0375 / 0.0350 
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Total Performance = +/- √(Accuracy)2 + (Temp Effect)2+ (Static Line Pressure Effect)2 
 
 Total Performance Examples: (standard accuracy 5:1 Turndown, up to 50 oF shift & up to 1000 psi Static Pressure3)                        

Model Total Performance Model Total Performance 
STD810 @ 2”H2O 0.505% of span STD830 @ 20 psi 0.140% of span 
STD820 @ 80” H2O 0.135% of span   STD870 @ 600 psi 0.131% of span 

Typical Calibration Frequency: Calibration verification is recommended every four (4) years 
Notes:   

1. Terminal based Accuracy – Incudes combined effects of linearity, hysteresis and repeatability. Analog output adds 0.005% of 
span 

2. For zero based spans and reference conditions of 25 �C (77 �F). 0 psig static pressure. 10 to55% RH, and 316 Stainless Steel 
barrier diaphragm. 

3. STD810 includes only zero shift with static pressure. Results ar % of span/25 psig. 
 

 
Operating Conditions – All Models 

Parameter Reference 
Condition 

Rated Condition Operative Limits Transportation and 
Storage 

 ��C ��F ��C ��F ��C ��F ��C ��F 
Ambient Temperature1         
 STD800 25±1 77±2 -40 to 85 -40 to 185 -40 to 85 -40 to 185 -55 to 120 -67 to 248 
Meter Body Temperature2         

 STD810, 820, 830, 870 25±1 77±2 -40 to 1101 -40 to 2301 -40 to 125 -40 to 257 -55 to 120 -67 to 248 

Humidity %RH 10 to 55 0 to 100 0 to 100 0 to 100 
Vac. Region – Min. Pressure 
 All Models Except STD810 
 mmHg absolute 
 inH2O absolute 

 
 

Atmospheric 
Atmospheric 

 
 

25 
13 

 
 

2 (short term ) 3 
1 (short term ) 3 

 

Supply Voltage                 
Load Resistance 

10.8 to 42.4 Vdc at terminals (IS versions limited to 30 Vdc) 
 0 to 1,440 ohms (as shown in Figure 2) 

Maximum Allowable 
Working Pressure (MAWP)4,5 
(ST 800 products are rated to 
Maximum Allowable Working 
Pressure.  MAWP depends on 
Approval Agency and transmitter 
materials of construction.) 

Standard: 
STD810 = 50 psi (3.45 bar) 
STD820, STD830 and STD870 = 4,500 psi (310 bar) 
Optional: 
STD820, STD830, STD870 = 6,000 psi (420 bar) 
Static Pressure Limit = Maximum Allowable Working Pressure (MAWP) = Overpressure 
Limit for ST 800 Differential Pressure Transmitters 

1 LCD Display operating temperature -20�C to +70�C . Storage temperature -30�C to 80�C.

2 Silicone 704 minimum temperature rating is 0oC (32oF). CTFE minimum temperature rating is -30�C (-22�F).

NEOBEE M-20 minimum temperature rating is -15oC (5oF). NEOBEE� is a registered trademark of Stepan Company.

3 Short term equals 2 hours at 70�C (158�F).
4 MAWP applies for temperatures -40 to 125�C. Static Pressure Limit is de-rated to 3,000 psi for -26�C to -40�C. for all models except STD810. Use of 

graphite. o-rings de-rates transmitter to 3,625 psi.   Use of 1/2:” process adaptors with graphite o-rings de-rates transmitter to 3,000 psi.

5 Consult factory for MAWP of ST 800 transmitters with CRN approval. 
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Figure 2 - Supply voltage and loop resistance chart & calculations 

 
 

Performance Under Rated Conditions – All Models 
Parameter Description 
Analog Output  
Digital Communications: 

Two-wire, 4 to 20 mA (HART & DE Transmitters only)  
Honeywell DE, HART 7 protocol or FOUNDATION Fieldbus ITK 6.0.1 compliant 
All transmitters, irrespective of protocol have polarity insensitive connection. 

HART & DE Output Failure 
Modes 
(NAMUR for DE Units requires 
selecting display and 
configuration buttons or factory 
configuration) 

                                         Honeywell Standard:                            NAMUR NE 43 
Compliance: 
Normal Limits:                   3.8 – 20.8 mA                                                     3.8 – 20.5 
mA 
Failure Mode:                ≤ 3.6 mA and  ≥ 21.0 mA                                ≤ 3.6 mA and ≥ 
21.0 mA 

Supply Voltage Effect 0.005% span per volt.  

Transmitter Turn on Time          
(includes power up & test 
algorithms)  

HART or DE: 2.5 sec.                               Foundation Fieldbus: Host dependant 

Response Time                    
(delay + time constant) 

    DE/HART Analog Output                            FOUNDATION Fieldbus 
                    90mS                                                     150mS (Host Dependant) 

Damping Time Constant HART: Adjustable from 0 to 32 seconds in 0.1 increments.  Default: 0.50 seconds 
DE: Discrete values 0, .16, .32, .48, 1, 2, 4, 8, 16, 32 seconds.  Default: 0.48 seconds 

Vibration Effect 
ST 820, ST 830, ST 870 

Less than +/- 0.1% of URL w/o damping 
Per IEC60770-1 field or pipeline, high vibration level (10-2000Hz: 0.21 
displacement/3g max acceleration) 

Electromagnetic Compatibility IEC 61326-3-1 

Lightning Protection Option 
   

Leakage Current: 10uA max @ 42.4VDC 93C    
Impulse rating:     8/20uS            5000A (>10 strikes)         10000A (1 strike min.) 
                             10/1000uS      200A (> 300 strikes) 
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Materials Specifications (see model selection guide for availability/restrictions with various models) 
Parameter Description 
Barrier Diaphragms Material 
  

316L SS, Hastelloy® C-2762, Monel® 400 3, Tantalum, Gold-plated 316L SS, Gold-
plated Hastelloy® C-276, Gold-plated Monel® 400 

Process Head Material 
  

316 SS4, Carbon Steel (Zinc-plated) 5 
316 SS4, Carbon Steel (Zinc-plated) 5,  Hastelloy C-2766, Monel 400 7 

Vent/Drain Valves & Plugs 1 316 SS4, Hastelloy C-2762, Monel 400  7 

Head Gaskets Glass-filled PTFE standard. Viton® and graphite are optional. 

Meter Body Bolting Carbon Steel (Zinc plated) standard. Options include 316 SS, NACE A286 SS bolts, 
Monel K500, Super Duplex and B7M.  

Optional Adapter Flange and 
Bolts 

Adapter Flange materials include 316 SS, Hastelloy C-276 and Monel 400. Bolt 
material for flanges is dependent on process head bolts material chosen.  Standard 
adaptor seal material is glass-filled PTFE. Viton and graphite are optional. 

Mounting Bracket Carbon Steel (Zinc-plated) or 304  Stainless Steel or 316 Stainless Steel 

Fill Fluid 
Silicone Oil 200, Silicone Oil 704, Inert Fluorinated Oil CTFE and NEOBEE® M-20  
(Note that STD810 is only available with Silicone Oil 200 and NEOBEE® M-20) 

Electronic Housing Pure Polyester Powder Coated Low Copper (<0.4%)-Aluminum. Meets NEMA 4X, 
IP66, & P67.  All stainless steel housing is optional.  

Mounting Can be mounted in virtually any position using the standard mounting bracket. Bracket 
is designed to mount on 2-inch (50 mm) vertical or horizontal pipe. See Figure 3.  

Process Connections 1/4- NPT or 1/2- NPT with adapter (meets DIN requirements) 

Wiring  Accepts up to 16 AWG (1.5 mm diameter).  

Dimensions See Figure 4.  

Net Weight 8.3 pounds (3.8 Kg) with Aluminum Housing 
1  Vent/Drains are sealed with Teflon®      2  Hastelloy C-276 or UNS N10276 
3  Monel 400 or UNS N04400                                          4  Supplied as 316 SS or as Grade CF8M,  the casting equivalent of 316 SS.
5  Carbon Steel heads are zinc-plated and not recommended for water service due to hydrogen migration.  For that service, use 316 stainless steel wetted  

     Process Heads. 
6  Hastelloy C-276 or UNS N10276.  Supplied as indicated or as Grade CW12MW, the casting equivalent of Hastelloy C-276 

   7  Monel 400 or UNS N04400.  Supplied as indicated or as Grade M30C, the casting equivalent of  Monel 400 
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Communications Protocols & Diagnostics

HART Protocol 
Version: 

HART 7 

Power Supply 
Voltage: 10.8 to 42.4Vdc at terminals 
Load: Maximum 1440 ohms See figure 2  
Minimum Load: 0 ohms. (For handheld communications a 
minimum load of 250 ohms is required) 
Foundation Fieldbus (FF) 
Power Supply Requirements 
Voltage: 9.0 to 32.0Vdc at terminals 
Steady State Current: 17.6mAdc 
Software Download Current: 27.4mAdc 

Available Function Blocks 

Block Type Qty Execution Time 

Resource  1 n/a 

Transducer  1 n/a 

Diagnostic 1 n/a 

Analog Input 1* 30 ms 

PID w/Autotune 1 45 ms 

Integrator 1 30 ms 

Signal Char (SC) 1 30 ms 

LCD Display 1 n/a 

Flow Block 1 30 ms 

Input Selector 1 30 ms 

Arithmetic 1 30 ms 

* AI block may have two (2) additional instantiations. 
All available function blocks adhere to FOUNDATION 
Fieldbus standards.  PID blocks support ideal & robust PID 
algorithms with full implementation of Auto-tuning. 

Link Active Scheduler 
Transmitters can perform as a backup Link Active 
Scheduler and take over when the host is disconnected.  
Acting as a LAS, the device ensures scheduled data 
transfers typically used for the regular, cyclic transfer of 
control loop data between devices on the Fieldbus. 

Number of Devices/Segment 
Entity IS model: 6 devices/segment 

Schedule Entries 
18 maximum schedule entries 

Number of VCR’s: 24 max 

Compliance Testing: Tested according to ITK 6.0.1 

Software Download 
Utilizes Class-3 of the Common Software Download 
procedure as per FF-883 which allows the field devices of 
any manufacturer to receive software upgrades from any 
host. 

Honeywell Digitally Enhanced (DE) 
DE is a Honeywell proprietary protocol which provides 
digital communications between Honeywell DE enabled 
field devices and Hosts. 

Power Supply 
Voltage: 10.8 to 42.4Vdc at terminals 
Load: Maximum 1440 ohms See figure 2  

Standard Diagnostics 
ST 800 top level diagnostics are reported as either critical 
or non-critical and readable via the DD/DTM tools or 
integral display as shown below. 

 

 

 

 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Refer to ST 800 diagnostics tech note for additional level 
diagnostics. 

Other Certification Options 
Materials 
o NACE MRO175, MRO103, ISO15156 
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Hazardous Areal Certifications: 
 

MSG 
CODE AGENCY TYPE OF PROTECTION COMM. 

OPTION 
ELECTRICAL  

PARAMETERS 
AMBIENT TEMP 

(Ta) 

A 
FM 

ApprovalsTM 

USA 

Explosionproof:   
Class I, Division 1, Groups A, B, C, D; 
Dust Ignition Proof:  
Class II, III, Division 1, Groups E, F, G; 
T6..T5 
Class l, Zone 0/1, AEx db IIC T6..T5 Ga/Gb 
Class ll, Zone 21, AEx tb IIIC T95o Db 

All Note 1 T5: -50 ºC to 85ºC 
T6: -50 ºC to 65ºC 

Intrinsically Safe:  
Class I, II, III, Division 1, Groups A, B, C, D, 
E, F, G: T4 
Class l, Zone 0, AEx ia IIC T4 Ga 
FISCO Field Device (Only for FF Option) 
Ex ia IIC T4 Ga; Ex ic IIC T4 Gc 

4-20 mA /  
DE/ HART Note 2a -50 ºC to 70ºC 

Foundation 
Fieldbus Note 2b -50 ºC to 70ºC 

 

Nonincendive:  
Class I, Division 2, Groups A, B, C, D 
locations, T4 
Class l, Zone 2, AEx nA IIC T4 Gc 

4-20 mA /  
DE/ HART/ 
Foundation 

Fieldbus 

Note 1 -50 ºC to 85ºC 

Enclosure:   Type 4X/ IP66/ IP67 All All - 

STANDARDS:  FM Class 3600:2011; FM Class 3610: 2010; FM Class 3611: 2004; FM Class 
3615: 2006; FM Class 3616: 2011; FM Class 3810: 2005; ANSI/ISA 60079-0: 2013; ANSI/UL 
60079-1: 2015; ANSI/UL 60079-11: 2014; ANSI/ISA 60079-15: 2012; ANSI/UL 60079-26: 2017; 
ANSI/UL 60079-31: 2015; ANSI/NEMA 250: 2003; ANSI/ IEC 60529: 2004 

B 

Canadian 
Standards 

Association 
(CSA) 

USA and 
Canada 

Explosion Proof:   
Class I, Division 1, Groups A, B, C, D;  
Class II, Division 1, Groups E, F, G; 
Class III, Division 1, T6..T5 
Class I Zone 1 AEx db IIC T6..T5 Ga/Gb 
Ex db IIC T6..T5 Ga/Gb 
Zone 22 AEx tb IIIC T95o Db 
Ex tb IIIC T95o Db 

All Note 1 T5: -50oC TO 85oC 
T6: -50oC TO 65oC 

Intrinsically Safe:  
Class I, II, III, Division 1, Groups A, B, C, D; 
Class II, Division 1, Groups E, F, G;  
Class III, Division 1, T4 
Class I Zone 0, AEx ia IIC T4 Ga 
Class I Zone 2, AEx ic IIC T4 Gc 
Ex ia IIC T4 Ga 
Ex ic IIC T4 Gc 
FISCO Field Device (Only for FF Option) 
Ex ia IIC T4 Ga;  
Ex ic IIC T4 Gc 

4-20 mA /  
DE/ HART Note 2 -50oC TO 70oC 

Foundation 
Fieldbus Note 2 -50oC TO 70oC 

 

Nonincendive:  
Class I, Division 2, Groups A, B, C, D;  
Class II, Division 2, Groups F, G;  
Class III, Division 2, T4 
Class I Zone 2 AEx nA IIC T4 Gc 
Ex nA IIC T4 Gc  

4-20 mA /  
DE/ HART/ 
Foundation 

Fieldbus 

Note 1 -50oC to 85oC 

Enclosure:   Type 4X/ IP66/ IP67 All All - 
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MSG 
CODE AGENCY TYPE OF PROTECTION COMM. 

OPTION 
ELECTRICAL  

PARAMETERS 
AMBIENT TEMP 

(Ta) 

STANDARDS: CSA C22.2 No. 0-10; CSA C22.2 No. 94-M91; CSA C22.2 No. 25-1966; CSA C22.2 
No. 30-M1986; CSA C22.2 No. 142-M1987; CSA C22.2 No. 157-92; CSA C22.2 No. 213-M1987; 
CSA-C22.2 No. 60529:05; CSA-C22.2 No. 60079-0:11; CSA-C22.2 No. 60079-1:11; CSA-C22.2 
No. 60079-11:11; CSA-C22.2 No. 60079-15:12; CSA-C22.2 No. 60079-31:12; ISA 12.12.01-
2010; ISA 60079-0: 2009; ISA 60079-11: 2011; ISA 60079-15: 2009; ISA 60079-26: 2008; ISA-
60079-27:2007 (12.02.04)-2006 (R2011); UL 913 Ed. 6; UL 916:1998; ANSI/ISA-12.27.01-2011 

C ATEX 

Flameproof: SIRA 12ATEX2233X 
II 1/2 G Ex db IIC T6..T5 Ga/Gb 
II 2 D Ex tb IIIC T95oC…T120oC Db 

All Note 1 T5: -50oC TO 85oC 
T6: -50oC TO 65oC 

Intrinsically Safe: SIRA 12ATEX2233X 
II 1 G Ex ia IIC T4 Ga 
FISCO Field Device (Only for FF Option) 
II 1 G Ex ia IIC T4 Ga 

4-20 mA / DE/ 
HART Note 2 -50oC TO 70oC 

Foundation 
Fieldbus  Note 2 -50oC TO 70oC  

Zone 2, Increase Safety: SIRA 
12ATEX4234X 
II 3 G Ex ec IIC T4 Gc 

4-20 mA / DE/ 
HART/  Note 1 -50oC TO 85oC 

Zone 2, Intrinsically Safe: SIRA 
12ATEX4234X 
II 3 G Ex ic IIC T4 Gc 
FISCO Field Device (Only for FF Option) 
II 3 G Ex ic IIC T4 Gc 

4-20 mA / DE/ 
HART/ 

Foundation 
Fieldbus 

Note 2 -50oC TO 85oC 

Enclosure:   IP66/ IP67 All All - 

STANDARDS: EN 60079-0: 2012/A11: 2013; EN 60079-1: 2014; EN 60079-7: 2015; EN 60079-
11: 2012; EN 60079-26: 2015; EN 60079-31: 2009 

D IECEx 
World 

Flameproof: IECEx SIR 12.0100X 
Ex db IIC T6..T5 Ga/Gb 
Ex tb IIIC T95oC…T120oC Db 

All Note 1 T5: -50oC TO 85oC 
T6: -50oC TO 65oC 

Intrinsically Safe: IECEx SIR 12.0100X 
Ex ia IIC T4 Ga 
FISCO Field Device (Only for FF Option) 
Ex ia IIC T4 Ga; Ex ic IIC T4 Gc 

4-20 mA / DE/ 
HART Note 2 -50oC TO 70oC 

Foundation 
Fieldbus  Note 2 -50oC TO 70oC  

Zone 2, Increase Safety: IECEx SIR 
12.0100X 
Ex ec IIC T4 Gc 

4-20 mA / DE/ 
HART/ 

Foundation 
Fieldbus 

Note 1 -50oC TO 85oC 

Zone 2, Intrinsically Safe: IECEx SIR 
12.0100X 
Ex ic IIC T4 Gc 
FISCO Field Device (Only for FF Option) 
Ex ic IIC T4 Gc 

4-20 mA / DE/ 
HART/ 

Foundation 
Fieldbus 

Note 2 -50oC TO 85oC 

Enclosure:   IP66/ IP67 All All - 

STANDARDS: IEC 60079-0: 2011; IEC 60079-1: 2014; IEC 60079-7: 2017; IEC 60079-11: 2011; 
IEC 60079-26: 2014; IEC 60079-31: 2013 
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E SAEx 
South Africa 

Flameproof : 
Ex d IIC T6…T5 Ga/Gb  
Ex tb IIIC T95oC…T120oC Db 

All Note 1 T5: -50oC TO 85oC 
T6: -50oC TO 65oC 

Intrinsically Safe: 
Ex ia IIC Ga T4 
FISCO Field Device (Only for FF Option) 
Ex ia IIC T4 Ga; Ex ic IIC T4 Gc 

4-20 mA / DE/ 
HART Note 2 -50oC TO 70oC 

Foundation 
Fieldbus  Note 2 -50oC TO 70oC  

Zone 2, Increase Safety:  
II 3 G Ex ec IIC T4 Gc 

4-20 mA / DE/ 
HART/ 

Foundation 
Fieldbus 

Note 1 -50oC TO 85oC 

Zone 2, Intrinsically Safe:  
Ex ic IIC T4 Gc 
FISCO Field Device (Only for FF Option) 
Ex ic IIC T4 Gc 

4-20 mA / DE/ 
HART/ 

Foundation 
Fieldbus 

Note 2 -50oC TO 85oC 

Enclosure:   IP66/ IP67 All All - 

F 
INMETRO 

Brazil 
 

Flameproof:   
Ex db IIC T6..T5 Ga/Gb 
Ex tb IIIC T95oC…T120oC Db 

All Note 1 T5: -50oC TO 85oC 
T6: -50oC TO 65oC 

Intrinsically Safe:  
Ex ia IIC T4 Ga 
  
FISCO Field Device (Only for FF Option) 
Ex ia IIC T4 Ga; Ex ic IIC T4 Gc 

4-20 mA / DE/ 
HART Note 2a -50oC TO 70oC 

Foundation 
Fieldbus  Note 2b -50oC TO 70oC  

Zone 2, Increase Safety:  
II 3 G Ex ec IIC T4 Gc 

4-20 mA / DE/ 
HART/ 

Foundation 
Fieldbus 

Note 1 -50oC TO 85oC 

Zone 2, Intrinsically Safe:  
Ex ic IIC T4 Gc 
FISCO Field Device (Only for FF Option) 
Ex ic IIC T4 Gc 

4-20 mA / DE/ 
HART/ 

Foundation 
Fieldbus 

Note 2 -50oC TO 85oC 

Enclosure :   IP 66/67 All All - 

G NEPSI 
CHINA 

Flameproof:   
Ex db IIC T6..T5 Ga/Gb 
Ex tb IIIC T 95oC Db 

All Note 1 T5: -50oC TO 85oC 
T6: -50oC TO 65oC 

Intrinsically Safe:  
Ex ia IIC T4 Ga 
 FISCO Field Device (Only for FF Option) 
Ex ia IIC T4 Ga; Ex ic IIC T4 Gc 

4-20 mA / DE/ 
HART Note 2 -50oC TO 70oC 

Foundation 
Fieldbus  Note 2 -50oC TO 70oC  

Zone 2, Increase Safety:  
II 3 G Ex ec IIC T4 Gc 

4-20 mA / DE/ 
HART/ 

Foundation 
Fieldbus 

Note 1 -50oC TO 85oC 

Zone 2, Intrinsically Safe:  
Ex ic IIC T4 Gc 
FISCO Field Device (Only for FF Option) 
Ex ic IIC T4 Gc 

4-20 mA / DE/ 
HART/ 

Foundation 
Fieldbus 

Note 2 -50oC TO 85oC 

Enclosure :   IP 66/67 All All - 
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