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2X500 MW TUTICORIN TPP  
(FGD System Package) 

INTENT OF SPECIFICATION          

SPECIFICATION No: PE-TS-483-(571-13000-
A)-A001 
SECTION :  I 
Sub Section:  A 
REV. 00  
SHEET 1 OF 3 

1.0 INTENT OF SPECIFICATION 
 
1.1 The specification covers design, engineering, manufacture, supply / procurement, inspection 

and testing at vendor’s / sub vendor’s / manufacturer’s works, painting, forwarding, proper 
packing and shipment and delivery at site, unloading, handling & transportation, storage, 
preservation , security / safety at site , Erection & Commissioning, minor civil & structural (as 
applicable) works   as required   on FOR site basis, Performance and guarantee testing / 
demonstration testing  and handing over to BHEL’s customer of  HVAC SYSTEM as per details  
in different sections / volumes of this specification and various pre award agreements for 
2X500 MW TUTICORIN TPP (FGD System Package)at Tuticorin taluk in Tuticorn in district in 
the Southern part of Tamil Nadu along the bay of Munnar , India

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

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

1.4 The extent of supply under the contract includes all items shown in the drawings, 
notwithstanding the fact that such items may have been omitted from the specification 
or schedules. Similarly, the extent of supply also includes all items mentioned in the 
specification and /or schedules, notwithstanding the fact that such items may have been 
omitted in the drawing. Similarly, the extent of supply also includes all terms required 
for completion of the system and not withstanding that they may have been omitted in 
drawings / specifications or schedules. 

 
1.5 The general term and conditions, instructions to tenderers and other attachment 

referred to elsewhere are made part of the tender specification. The equipment 
materials and works covered by this specification is subject to compliance to all 
attachments referred to in the specification. The bidder shall be responsible for and 
governed by all requirements stipulated herein.  

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

unambiguous, it shall be bidders’ responsibility to ask for missing information, ensure 
completeness of specification, to bring out any contradictory / conflicting requirement in 
different sections of the specification and within a section itself  to the notice of BHEL 
and to seek any clarification on specification requirement  in the format enclosed under 
Vol-III of the specification   within 10 days of receipt of tender documents. In absence of 
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2X500 MW TUTICORIN TPP  
(FGD System Package) 

INTENT OF SPECIFICATION          

SPECIFICATION No: PE-TS-483-(571-13000-
A)-A001 
SECTION :  I 
Sub Section:  A 
REV. 00  
SHEET 1 OF 3 

any such clarifications, in case of any contradictory requirement, the more stringent 
requirement as per interpretation of Purchaser / Customer shall prevail and shall be 
complied by the bidder without any commercial implication on account of the same. 
Further in case of any missing information in the specification not brought out by the 
prospective bidders as part of pre-bid clarification, the same shall be furnished by 
Purchaser/ Customer as and when brought to their notice either by the bidder or by 
purchaser/ customer themselves. However, such requirements shall be binding on the 
successful bidder without any commercial & delivery implication.  

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

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

withdrawal in the format attached with GCC (Annexure-II Deviation sheet (Cost of 
withdraw), otherwise, it will be presumed that the vendor's offer is strictly in line with 
NIT specification.   

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

documents or requirements of different codes and standards specified, Section - C shall 
prevail over section – D, however more stringent requirement as per the interpretation 
of the owner shall apply.   

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

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

Employer, consultant, please referred relevant clause of NIT. 
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Tender Specification 
for

FGD Package

NLC Tamil Nadu Power Ltd.
2x500 MW Project

Tuticorin, Tamil Nadu

Development Consultants Pvt. Ltd. Vol. I-A/Section-2
General Project Information

SECTION 2

GENERAL PROJECT INFORMATION

2.0 GENERAL PROJECT INFORMATION

1 Owner / Purchaser NLC Tamil Nadu Power Limited (NTPL) (A Joint 

Venture Between NLC INDIA LIMITED and Tamil 

Nadu Electricity Board)

2 Project Name NTPL Tuticorin Thermal Power Project

3 Capacity and Configuration 1000 MW [2 x 500 MW]

4 Development Consultants Private Limited

5 Geographical Location Latitude    8
0

North

Longitude 78
0

East

At Tuticorin Taluk in Tuticorin district in the 

Southern Part of Tamil Nadu along the Bay of 

Munnar, India

6 Access to site

6.1 Nearest Airport Nearest airstrip is located at Pudukottai at a distance 

of 16.5 km

6.2 Nearest port Tuticorin sea port is located adjacent to the plant.

6.3 Nearest Railway Station The nearest railway station is Port Trust Railway 

Yard at a distance of 1.0 km

6.4 Nearest Town Nearest town is Tuticorin, which is located 5.5 km 

away from the plant and nearest city is 

Pallayamkottai, away from 60 km from the plant.

6.5 Nearest Highway National Highway No. 7A adjacent to plant

7 Meteorological data

7.1 Site Elevation The natural land profile of the site 1.46 m above 

mean sea level

7.2 Ambient Temperature DBT

i. Maximum DBT 36.5 ºC
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Tender Specification 
for

FGD Package

NLC Tamil Nadu Power Ltd.
2x500 MW Project

Tuticorin, Tamil Nadu

Development Consultants Pvt. Ltd. Vol. I-A/Section-2
General Project Information

ii. Minimum DBT 20.8 ºC

iii. Performance DBT 27 ºC

7.3 RELATIVE HUMIDITY

i. Maximum 82 %

ii. Minimum 35 %

iii. Performance 50%   

7.4 Earthquake Zone Zone II

7.5 Predominant Wind direction East to West

7.6 Wind velocity Civil/structural design will be done considering IS 

875 part 3

7.7 Rainfall

i. Annual 437 mm

7.8 Availability of Raw Water Main source of water of the plant is sea water, which 

shall be taken from the Bay of Munnar.
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2X500 MW TUTICORIN TPP  
(FGD System Package) 

HVAC SYSTEM 
SPECIFIC TECHNICAL REQUIREMENT 

 

SPECIFICATION No: PE-TS-483-(571-13000-
A)-A001 
SECTION : I 
SUB-SECTION :  C 1 
REV. 00  
SHEET 2 OF 17 

 

1. FUNCTION 

The purpose of the system is to provide HVAC system for different areas of 2X500 MW TUTICORIN 
TPP (FGD SYSTEM PACKAGE) under the scope of this tender. 

2. SYSTEM DESCRIPTION 

2.1 AC SYSTEM 

AC –Plant 

AC plant, in FGD control room building is provided to cater the air conditioning requirements of the 
control room for FGD control room building. 

The air conditioning plant shall comprise of 2x100% Air cooled condensing units (D-X type) 
type air conditioners with AHUs of suitable capacity with 100 % redundancy and other 
accessories as per the system/specification requirement. These AHU shall be located in AHU 
rooms located adjacent to air-conditioned areas. The conditioned air from AHUs is 
distributed to the air-conditioned areas by galvanised sheet steel ducting and extruded 
Aluminium grilles / diffusers with volume control dampers and supporting frames. 

Controls for the AC shall be DCS based. 

For balance offsite areas, SPLIT TYPE AIR CONDITIONERS shall be provided as enumerated below:- 

Split type air conditioners (air cooled) shall be provided to cater to the air conditioning 
requirements of for auxiliary plant. Local isolator / MCB shall be provided with split units. 

Hand operated remote and other accessories as specified. Local Distribution Boards 
containing Switch / MCB shall be provided for Split Air Conditioners.  Each split unit shall also 
be provided with suitable rating stabiliser. 

Single phase electrical feeders of following ratings shall be provided for split units. Bidder to 
ensure the suitability as per these feeder requirements.  

Capacity of Split AC Single phase supply feeder
1.5 TR  

32 Amp 2 TR 

2.2 VENTILATION SYSTEM 

2.2.1      The Ventilation System is provided within the FGD control room building by Wall mounted 
axial flow fans as detailed out in technical specification section C-2 shall be provided.

2.2.2      Battery and Battery charger room and other Auxiliary Buildings. 
Please refer to relevant clauses of customer technical specifications section C-2A for other   
detail of system description. For ventilation of battery rooms and any other area having 
fume generation, flame proof motor shall be used.
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2X500 MW TUTICORIN TPP  
(FGD System Package) 

HVAC SYSTEM 
SPECIFIC TECHNICAL REQUIREMENT 

 

SPECIFICATION No: PE-TS-483-(571-13000-
A)-A001 
SECTION : I 
SUB-SECTION :  C 1 
REV. 00  
SHEET 3 OF 17 

 

3. DESIGN CRITERIA 

3.1 The outside design conditions considered are as follows:- 

 

 

Summer Monsoon Winter
DBT (°C) 37.0 31.8 23.1 
WBT (°C) 27.6 26.3 21.4 

 

3.2         AC system:- 

Design criteria shall be as per NTPL specification Volume-II-I, Section-I- Air Conditioning 
system enclosed under-sub section C2A, section -1. 

3.3         Ventilation system:- 

Design criteria shall be as per NTPL specification, Volume-II-I, Section-I- ventilation system, 
enclosed under-sub section C2A, section -1. 

4. SYSTEM CAPACITY AND CONFIURATION: 

a) For AC Plant:- 

2x100 % (minimum 40 TR Actual capacity) DX- type air cooled condensing unit (1 
working + 1 Standby) shall be provided. 

b) For Ventilation system:- 

Wall mounted axial flow fans. 

5. LAYOUT CONSIDERATIONS: 

a) AC PLANT 

I. Air cooled DX-type condensing units for AC Plant shall be housed at the roof of 
FGD control room building. 

II. The AHUs for this AC Plant would be located inside AHU room. 

III. 1 T Capacity Chain pulley block with/without Monorail arrangement shall be 
provided for the AHU for maintenance purpose. 

b) Ventilation system 

I. Wall mounted axial flow fans shall be placed at the wall of FGD control room 
building.  

II. The exhaust air from battery room shall be taken out through MS duct having 
epoxy coating and the air shall be released above roof of the building.  

For other design parameters refer to section C2-A, customer specifications  
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2X500 MW TUTICORIN TPP  
(FGD System Package) 

HVAC SYSTEM 
SPECIFIC TECHNICAL REQUIREMENT 

 

SPECIFICATION No: PE-TS-483-(571-13000-
A)-A001 
SECTION : I 
SUB-SECTION :  C 1 
REV. 00  
SHEET 4 OF 17 

 

6. EQUIPMENT DETAILS: 

6.1 AC EQUIPMENT DETAILS 

6.1.1 Air cooled condensing unit  

 

Condensing 
Unit 

 

Type  Air Cooled Scroll type  

Vibration 
Isolator 

Steal Spring / Neoprene rubber cushy foot type with    isolation 
efficiency not less than 80%. 

Compressor  

Type The compressor shall be scroll serviceable, either  hermetic or 
semi hermetic  with automatic capacity control( minimum 3 steps) 

Type of drive  Motor driven, direct or through V-belt 

Refrigerant The refrigerant shall be R-134a /R-410A / R-407C or any other 
environment friendly refrigerant. 

Accessories  High/ low pressure cutouts, oil pressure switches, relief valve, 
pressure gauge at each stage, lube oil and control oil pressure 
gauges, suction and discharge stop valves, Muffler, Crank case 
heaters, oil filters, magnetic oil separators, temperature indicators 
for lube oil / heaters, oil level indicators, safety thermostat for 
crank case heater, vibration isolators, etc. 

Motor rating 10% more than power required by compressor at 500C design 
ambient temperature 

Capacity  Minimum capacity shall be suitable for the 
identified/selected at evaporating temperature and concensing 
temperature and shall be indicated. 

 

                     

                                                     

6.1.2 AIR HANDLING UNIT (DOUBLE SKIN TYPE) 

Air Handling Unit (AHU) 

� Each AHU shall consist of casing, fan impeller section, cooling coil section, damper section, 
steel frame with anti-vibration mountings (AVMs) having minimum 85% vibration 
dampening efficiency and flame retardant, water proof neoprene impregnated flexible 
connection Ql fan discharge. Isolation dampers at the suction and discharge of each AHU 
shall be provided, in case return air duct is directly connected to AHU. However, in case AHU 
room is used for return air, isolation dampers are required to be provided only at AHU 
discharge of each AHU. Pre-filter at the suction and fine (micro-vee type) and absolute (HEPA 
type) filters (wherever applicable) at the discharge of each individual AHU, and heater 
section in the common discharge of AHUs shall be provided.  
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SPECIFICATION No: PE-TS-483-(571-13000-
A)-A001 
SECTION : I 
SUB-SECTION :  C 1 
REV. 00  
SHEET 5 OF 17 

 

� The casing of AHUs shall be of double skin construction. Double skin sandwich panels (inside 
and outside) shall be fabricated using minimum 0.63 mm (24g) galvanized steel sheet  
(thickness of galvanization as per manufacturer's standard) , with 25mm thick  polyurethane 
foam insulation of minimum 38 Kg/Cum density in between. Suitable reinforcements shall be 
provided to give structural strength to prevent any deformation/buckling.  
� Sloping condensate drain pan shall be made of minimum 1.2 mm thick Stainless Sheet steel. 
It shall be isolated from bottom floor panel through 25mm thick heavy duty treated for Fire 
(TF) quality expanded polystyrene or polyurethane foam. Drain pan shall extend beyond the 
coil.  
� Cooling coil (min. 4 raw deep) shall be made of seamless copper tubes with aluminium fins 
firmly bonded to copper tubes and shall be provided with suitable drains and vents 
connections.  
� All filter plenum shall be provided with a walking platform inside the plenum chamber for 
filter cleaning purpose. Inspection door shall be provided at the plenum chamber and a 
removable type ladder shall be attached to plenum. 
� Motors shall be installed inside the AHU. 
� Accessories (valves, pressure gauges, water flow switches, controls and instruments etc shall 

be provided as per PID 
� Drain piping from the AHUs up to nearest drain point. 
� Serrated rubber pads for vibration isolation 
 

6.1.3 STRIP HEATER PACKAGE AND HUMIDIFICATION PACKAGE 

a) One set of electrical strip heater package of suitable capacity shall be provided 
in supply air duct. Heater package shall be connected with thermostat / 
Humidistat which will be provided in return air path inside AHU Room / Package 
AC Room. 

Temp gauge, temp element shall also be provided and the same shall be hooked 
with DCS system. RH and temp sensor shall be provided and the same shall be 
hooked with DCS system. 

b) One No. pan humidifier comprising heater, humidistat, water tank, low level 
switch over flow, draining, make up connection, float valves etc for each AHU 
Room. 

6.1.4  Insulation 
Please refer to relevant clause of section C2-A, customer specifications. 

 
6.2 VENTILATION EQUIPMENT DETAILS 
 
6.2.1 WALL MOUNTED AXIAL FLOW FAN  

a) Adjustable damper, vibration isolators, nuts and bolts, back draft dampers etc. Shall 
be provided. 

b) These fans shall cater to the areas as indicated in the fan schedule of ventilation 
system 

c) Please refer to relevant clauses of Customer technical specification section C-2A for 
detail construction of axial flow fan. 
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6.2.2 ROOF EXTRACTOR UNIT 
a) Each roof extractor unit shall be complete with foundation bolts including screen at 

bottom. 
b) Please refer to relevant clauses of Customer technical specification section C-2A for 

detail construction of RE Unit. 
 

6.2.3 INSULATION 
a) Thermal insulation shall be provided for the duct exposed to sun / rain only.  
b) Please also refer to other relevant clauses of Customer technical specification 

section C-2A for detail construction of insulation. 
 

 
6.3 COMMON FOR HVAC SYSTEM 
 
6.3.1 SHEET METAL WORK 

a) Air distribution would be done through ducting system, grilles and diffusers. All 
ducting shall be designed on equal friction method and fabricated as per IS: 655 

b) Supply air diffusers / grilles (Frame and Louvers of Diffuser/Grilles shall be of 
extruded aluminium of 1.2 mm thick section, duly powder coated) with volume 
control dampers. Return air Diffusers will have no Volume control Damper. 

c) For other details please refer to relevant clauses of section C2-A, customer 
specifications 

 
6.3.2 FIRE DAMPERS 

a) Motorized fire damper shall be installed at supply and return air duct at suitable 
locations where duct pass through wall & floors for ease of isolation, maintenance 
and as well as for emergency operation. Fire damper in the supply and return air 
duct shall close on receiving fire signal from fire protection system and shall also be 
possible manually from remote control panel. Necessary arrangement shall be 
incorporated in the duct for providing duct mounted multi- sensor detectors in the 
return air duct for all air conditioned areas. Also respective Air Handling Units, shall 
trip on receiving fire signal from fire protection system. 

b) For fire damper refer to relevant clauses of section C2-A, customer specifications. 
 

6.3.3 PIPING VALVES ETC 
a) Refer to relevant clauses of section  C2-A, customer specifications 

7. ELECTRICAL ITEMS: 

Refer to relevant clauses of section C2-A, customer specifications and section C-3, electrical 
portion of specifications. 

8. CONTROL PHILOSPHY  

A DCS based control system shall be provided for AC. The DCS based control system shall cover the 
followings. 

� AC system for FGD control room building. 

� Refer to clause of section, C-4 of specification. 
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8.1 SAFETY CONTROLS  

All necessary measuring – control instruments & control system shall be provided. With 
following compressor & evaporator interlock in the control panel of the condensing unit. 

a) High discharge pressure cut-out (HP) as applicable 
b) Low suction pressure cut out (LP) as applicable 
c) Oil pressure cut-out (OP) as applicable 
d) Anti-freeze thermostat (AFT) as applicable 
e) Any other essential safety control as per the OEM 

8.2 OPERATING CONTROL 

All operating control as necessary shall be provided. However following minimum control 
shall be provided:-  

a) Automatic capacity control system as applicable. 
b) Automatic unloaded starting device 
c) Operating Thermostat 
d) Unloading solenoid valves (if applicable) 
e) 3 way flow control valve at the AHU’s (if applicable) 
f) Operation / Sequence Interlock of the Air conditioning system shall be as under: 

I. Condenser fan is started. 

II. The Air Handling Unit is started. 

III. Chilling unit is started  

8.3 INTERFACE WITH DCS 

Following hardwired signals (On and Off command (separate command for on, off with different 
common) and on, off and trip status for s. no. b - e), shall be provided in the DCS for monitoring 
purpose for AC system 

a) Temperature & Humidity. 
b)  AC Plant On / Off Status. 
c) AHU Run / Trip. 
d) General AC Plant Warning. 
e) Air Cooled Condensing Unit 

 

8.4 SPECIFIC REQUIREMENT  

� All mechanical/ electrical and C&I equipment / instrument shall be corrosive resistive and 
suitable for sea coastal area application. 

� Efficiency of centrifugal fan shall not be less than 70%. 

� All ventilation system shall operate on 100% fresh air. 

� The fire damper shall close the air flow inside the duct on receiving fire alarm signal from 
FPS. Also respective fan shall trip once the fire damper is closed. 

� Air Velocity through different system equipment should be maintained as the 
specification. However higher velocity of air shall be selected in case of layout constraint 
to run the ducting. 

Page 18 of 494

448505/2021/PS-PEM-MAX
25



2X500 MW TUTICORIN TPP  
(FGD System Package) 

HVAC SYSTEM 
SPECIFIC TECHNICAL REQUIREMENT 

 

SPECIFICATION No: PE-TS-483-(571-13000-
A)-A001 
SECTION : I 
SUB-SECTION :  C 1 
REV. 00  
SHEET 8 OF 17 

 

� Roof Exhausters and wall mounted Exhaust Fan motors shall be designed for a minimum 
55 degree C ambient while the supply air fan motors shall be designed for a min.50 
degree C. 

� All fans shall be selected with non-overloading characteristics as far as practicable and 
the respective drive motor shall have a rating more than the limit load of the fan or at 
least 20% higher than the brake horse power, which is higher. 

� RE / wall mounted fans shall be selected so as to have motor rating and wall / slab 
opening as under. Feeder suitable for following ratings only shall be provided by BHEL. 

1. Roof extractor units with 15 mmwc static pressure. 

 Capacity  Motor rating Roof / Slab opening 

a. 40,000 CMH 5.5 KW 1320mm 

b. 20,000 CMH 2.2 KW 1140mm 

2 Axial flow supply fans with 30 mmwc static pressure. 

 Capacity  Motor rating Wall opening 

a. 10,000 CMH 2.2 KW 800mmx800mm 

b. 7,500 CMH 1.5 KW 700mmx700mm 

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 800mmx800mm 

b. 7,500 CMH 1.1 KW 700mmx700mm 

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 900mmx900mm 

b. 10,000 CMH 1.5 KW 800mmx800mm 
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c. 7,500 CMH 1.1 KW 700mmx700mm 

d. 4,000 CMH 0.75 KW 600mmx600mm 

e. 2,000 CMH 0.55 KW 500mmx500mm 

5 Axial flow exhaust fans with 10 mmwc static pressure. 

 Capacity  Motor rating Wall opening 

a. 15,000 CMH 1.1 KW 900mmx900mm 

b. 10,000 CMH 0.75 KW 800mmx800mm 

c. 7,500 CMH 0.55 KW 700mmx700mm 

d. 6,000 CMH 0.55 KW 600mmx600mm 

e. 4,000 CMH 0.55 KW 600mmx600mm 

f. 2,000 CMH 0.37 KW 500mmx500mm 

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

 Capacity  Motor rating Wall opening 

a. 1000 CMH 100 W 330 mm circular 
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9. MATERIALS OF CONSTRUCTION 

1) CENTRIFUGAL FAN 

� Fan Casing (side plates & stiffeners): Mild Steel Sheets with spray galvanized to IS: 2062 Gr.B 
/ IS: 1079 /Eq. The minimum thickness of casing shall be 3.00 mm. 

� Impeller hub: Mild Steel 
� Impeller back plate blade & shroud: Mild Steel to IS: 2062 Gr.B. 
� Shaft: EN - 8 or eqv. 
� Shaft sleeve: EN - 8 or eqv. 
� Flexible connection at outlet/inlet: Fire resistant type plastic impregnated canvas with 

M.S. flange and cleats (3 mm thick). 
� V Belt (matched sets): ISI marked (Reinforced rubber section to (IS: 4776) 
� Bolts & nuts: Galvanized / MS (Epoxy painted). 
� Vibration isolating cushy foot mountings, foundation bolts and nuts etc. 
� Please refer to relevant clauses of Customer technical specification section C-2A for MOC of 

centrifugal fan. 

2) AXIAL FAN 

� Hub: As per manufacturer std. ( AL- LM6) 
� Neoprene rubber pads: As required. 
� Supporting frame for mounting: Required. 
� Protective screen at inlet: Yes (Min 14 SWG Galvanized wire knitted in 1" square mesh). 
� Mounting flange on casing: At inlet and outlet. 
� Painting / protecting coating – All the MS parts shall be galvanised or protected with three 

coats of epoxy paint. 
� Please refer to relevant clauses of Customer technical specification section C-2A for MOC of 

axial flow fan. 

3) ROOF EXTRACTOR UNIT  

� Please refer to relevant clauses of Customer technical specification section C-2A for MOC of 
RE Unit. 

4) Valves:  

� Valves shall have full sizes port and suitable for horizontal and as well as vertical installation. 
� Valves for regulating duty shall be of globe type suitable for controlling throughout its lift. 
� Gate, Globe and stop check valves shall have bonnet back seat to facilitate easy replacement 

of packing with the valves in service. 
� All safety / relief valves shall be so constructed that the failure of any part does not obstruct 

the free discharge. 
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� Manual gear operators be provided for valves of size 200 NB and above. 
� Please refer to relevant clauses of Customer technical specification section C-2A for MOC of 

valve. 

10. OPERATION AMND MAINTENANCE SERVICES 

A. The bidder scope also covers the Operation and Maintenance (O&M) services for 
Preventive and Breakdown maintenance from the date of successful commissioning of 
HVAC System to end customer. However, actual date of start of O&M services shall be 
communicated to successful bidder by BHEL site personnel. 

 
Bidder to note that the spares and consumables required for maintenance of the 
equipment during this O&M period shall be in bidder’s scope of supply. Bidder shall use 
only genuine parts as mentioned in O&M Manual. Any damage or malfunction caused by 
the use of unauthentic parts or unqualified personnel shall be responsibility of bidder and 
as a consequence of above bidder is required to replenish the unauthorised part and 
abridge the qualified person without any commercial implication to BHEL. 

 
O&M Services scope also covers all regular maintenance by certified and trained service 
engineers and supply of genuine parts and lubricants as per the original equipment 
manufacturer’s recommendations in a pro-active manner. 

 
For the purpose of Operation of HVAC System, One-day shall be considered as 24 hours 
i.e. 3 shifts of 8 hours each. The HVAC System (along with related accessories) shall be 
operated on Round-the-clock basis on all the days of the year including Sundays and 
Public Holidays 

 
& M Personnel should be acquainted with local language. Governmental / Statutory 
approval w.r.t. O&M service as applicable shall be in bidder's scope. 

 
Total duration of the Operation and Maintenance services by Bidder can be increased or 
decreased as per requirement and payment in such case shall be made on pro-rata basis. 

 
Depending on start of O&M services, there is a possibility that some period of O&M 
services and Warranty period may overlap. However, it is clarified that any maintenance 
required or any spare of HVAC System required to be replaced during Warranty period (as 
part of warranty clause requirement) shall not be made part of O&M Services. Bidder 
may take care of this fact while working out the prices of O&M services. 

 
Wherever AC system has been written in O&M Service Specification, the same shall be 
deemed as complete HVAC System. 

The vendor shall deploy following minimum manpower for Operation of HVAC System.  
 

One qualified and experienced AC operator per shift on "Round the Clock" basis 
throughout the year for all days of the year including Sundays & Public Holidays. There 
must be minimum 30 minutes overlapping between two shift operators to get familiarize 
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with the status of HVAC System. Under normal circumstances one shift shall not be more 
than 8 hours. 

 
One Helper per shift on " Round the Clock" basis throughout the year for all the days of 
the year including Sundays and Public Holidays. The helper shall assist the HVAC System 
Operator in day to day operation of HVAC System and accessories and shall assist him for 
keeping HVAC System equipment’s in neat and tidy condition. Under normal 
circumstances one shift shall not be more than 8 hours 

1.1 Responsibility of HVAC System Operator 

i. HVAC System operator shall be responsible for proper sequential operation of HVAC 
System (AC and Ventilation System) including operation of standby equipment in a 
predefined sequence and stopping the same (when necessary) as per the procedural 
practice. In case of any abnormality (like non availability of power supply at incomer 
of HVAC System), he shall immediately report the matter to BHEL site Engineer for 
further action. Similarly, any malfunctioning in the system shall be immediately 
reported by him to BHEL site Engineer for suitable corrective action irrespective of 
time of occurrence of malfunctioning / abnormality in the system. A log book of all 
such outrages shall be maintained by HVAC system operator, which shall be shared 
with BHEL site engineer on periodic basis. 
 

ii. HVAC System operator shall take hourly readings of all the parameters of HVAC 
System / Equipment’s including reading on main electrical panel of HVAC System. 
Temperature & RH readings inside all AC areas shall be taken at least once in a day. 
All the readings shall be recorded in a logbook register. 

1.2 Responsibility of Helper. 

i. The HVAC System helper shall assist HVAC System operator for day to day smooth 
operation of HVAC System, like leaning of AHU filters and other filters etc. as and 
when required. He shall be responsible for keeping all the equipment’s of HVAC 
System including DX Unit & AHU rooms in clean and tidy condition. He shall also 
carry out general cleaning of all AC equipment’s including Electrical Panels (Part of 
AC System), AHU's etc. on regular basis.  
 

ii. The helper shall work under the control of HVAC System operator and shall always 
ensure that unusable junk materials are not allowed to be kept in HVAC System room 
or AHU rooms. Under such eventuality, he will report the matter to Plant Operator, 
who in turn will take suitable action including reporting the matter to BHEL site 
Engineer. 

1.3   All the log book registers shall be arranged by vendor. Log book register duly paged and 
bounded will be maintained in good condition by vendor. 

  

1.4 All the necessary tools and other materials, required for operation of HVAC System shall 
be kept by vendor under the control of HVAC System operator. Required testing 
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instruments like refrigerant leak detector, Multi Meter (for Electrical portion of HVAC 
System), Sling pshycrometer, Line Tester, Tool Kit, Torch etc. should also be always 
available with Plant Operator.  

1.5 In case of any operator / helper being on leave, vendor shall immediately take advance 
action and provide substitution so that minimum manpower as indicated above is not 
reduced on any day. In case a particular shift duty A/C Operator or helper does not turn 
up due to any reasons, the earlier duty person shall continue to make sure that HVAC 
System never remains unattended.  

B     Maintenance of HVAC System 

i. Maintenance work under scope of the vendor shall broadly include but in no way 
limited to the following: 

a) Preventive maintenance of the plant. 

b) Servicing of the plant at regular interval including cleaning of AHU filters etc.  

c) Attending to complaints. 

d) Replacement of worn out or defective components 

e) Replacing of refrigerant gas and oil as and when required.  

No consumable or any other items of HVAC system shall be arranged by Customer 
and no extra payment shall be made by customer in this regard.  

ii. Vendor shall be responsible at all time, during the entire period of contract for 
satisfactory performance of HVAC system (including accessories) with zero down 
time. During emergency or breakdown, vendor's Engineer along with related 
technicians shall be available immediately even though it may be beyond normal 
working hours or on public holidays till the HVAC System is restored back into normal 
satisfactory condition. Response time for attending breakdown complaints shall not 
exceed 2 hours.  

iii. Defective / worn out components shall be replaced only by genuine and original 
parts. OEM or its authorized dealer's invoice shall be submitted as proof of using 
genuine parts. All common spares required for HVAC system shall normally be kept 
available in the plant by the vendor. However, for critical spares, the same shall be 
made available in not more than 72 hours from the time of break-down requiring 
such spare. 

iv. Preventive Maintenance, servicing of HVAC System equipment’s and accessories etc. 
shall be done by vendor in a planned manner in consultation with concerned 
customer’s engineer. Preventive maintenance and service should be done as per the 
recommendations / guidelines of various OEMs 
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v. Major servicing & over handling of equipment’s like compressors, evaporators, 
condensers, pumps, AHU's, piping / ducting works, valves etc. shall be done by 
vendor once in a year.  

vi. Painting of all equipment’s including base frames & accessories like piping, electrical 
panel boards etc. shall be done once in two years.  

vii. In case any repair/services of particular equipment of system like chiller unit is to be 
carried out by vendor through OEM (or their authorized dealer), all the arrangements 
including tools, O&M spares etc. shall be the total responsibility of vendor.  

viii. Vendor shall arrange and maintain separate logbook register for services / 
maintenance of HVAC System. Record of work done for services/maintenance repairs 
etc. shall be recorded by vendor’s engineer in this register. This register shall always 
be with updated records & shall be produced to customer’s engineer on weekly basis 
or as & when required by him.  

ix. Vendor shall arrange and maintain sufficient stock of spares and consumable at site 
(HVAC room). Similarly, all necessary tools & instruments required for the purpose of 
servicing / maintenance / routine testing etc. shall also be arranged by vendor and 
should be available at site at all times.  

x. Repairs / servicing works shall normally be done by vendor at site up to maximum 
possible extent. However, in case any equipment or accessories is essentially 
required to be taken by vendor out of the plant premises for repairing / servicing, all 
necessary arrangements including to and fro transportation shall be the 
responsibility of vendor. Vendor shall also inform concerned customer’s engineer for 
doing procedural formalities (like issue of gate pass etc.), prior to taking out the 
materials out of Plant premises.  

xi. In case bidder fails to supply the spares required for maintenance of the equipment, 
same shall be provided by BHEL at Bidders risk and cost. 

xii. Vendor shall be fully responsible for safety of his personal at all times. Vendor shall 
also be responsible for taking all safety precautions at all the times, especially during 
servicing / preventive maintenance and repairs of HVAC System equipment’s etc.  

xiii. All the safety controls of AC Plant such as HP, LP, OP, Water pressure switch, inter 
locking etc. shall be positively checked at least once a month and same shall be 
recorded by vendor engineer 

xiv. Technicians & helpers engaged by the vendor shall wear uniform with nameplate for 
easy identification, while being within plant premises 

xv. Vendor's engineer shall be focal point for customer. He shall report to customer 
engineer on daily basis, for taking necessary instructions and to update the status of 
AC system 
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xvi. If any damage to the equipment and its accessories has happened due to improper 
maintenance by bidder shall be recovered from the bidder. 

xvii. Bidder is to arrange all the safety gears like helmets, air plugs, safety shoes etc. 
during the maintenance for the O&M Staff. 
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11. GENERAL 

1) Basis of design all calculations including heat load calculations for summer 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. 

2) Vendor to furnish characteristic curves for all major equipment offered indicating duty point 
during detailed engineering. 

3) All drawings and documents shall be computer based. 

4) All commissioning spares & consumables for trouble free operation till handing over, shall be 
provided. 

5) 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. Standard QP format is enclosed in the 
technical specification. 

6) Indicative list of makes is enclosed as per Annexure-I however these equipments / items 
shall be subject to Customer & BHEL approval during detail engineering Stage. 

7) Inserts or any support arrangement for fixing ducting, fans, piping etc. shall not be provided 
by BHEL. Necessary supports may be taken from nearest structure / walls / roofs / floors etc. 
by Vendor. 

8) Fixing frame works for diffusers and grilles in the scope of Vendor. 

9) Anchor fastener shall be used by vendor for fixing duct pipes etc. wherever applicable. 

10) Necessary supports and structures / frames etc. as required for supporting the duct / piping 
/ equipments etc. as lump-sum basis is in the scope of Vendor and no unit rates shall be 
applicable for these items. 

11) Drain piping within room up to the drain point to be provided by the Vendor. 

12) Vendor to furnish schedule of power and control cables. Vendor to furnish cable termination 
details interconnection drawings etc. during detail engineering stage. 

13) The tools and machine required for erection of equipment shall be arranged by Vendor. 

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

15) Instruments required for performance testing of various equipment / system of the package 
shall be arranged by Vendor at site. 

16) Instrument for testing shall be calibrated by Air-conditioning plant supplier before taking up 
testing.  
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17) Pressure gauges shall have provision for air venting. Three way valves shall be used which 
shall have air venting provision. 

18) Matching sockets / stubs (weld type) for flow switches and other instruments shall be 
supplied (as per attached instrumentation installation diagram) 

19) 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%. 

20) The guarantee tests shall cover but not limited to the following rated parameters for smooth 
operation of air conditioning and ventilation system. 

� Performance test of the Air conditioning system shall be carried out at site after 
proper installation. The site test shall include performance testing of 
equipment for minimum 72 continuous hours in summer or monsoon and 
minimum 24 continuous hours in winter. Bidder, as may be required to carry 
out site tests shall arrange all instruments, tools etc. 

� 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. 

21) For group of motorized fire damper / 3 Way valve actuators / motorised valves, single phase 
power supply shall be provided by BHEL in AHU room. Suitable transformer shall be provided 
by bidder (if required) to derive the power input.  Further distribution through junction box / 
distribution board shall be in vendor scope and shall have provision for isolation of individual 
fire damper/ valves. 

22) Tender drawings enclosed form the part of specification and the bidder shall check the space 
requirements for installing the equipment as per the specification and layout requirements 
given in the specifications. 

23) Bidder should suitably group the signals coming from various instruments etc. & the same 
shall terminate in local JB, from Local JB common cable to DCS / panel / MCC shall be 
selected. Any Electrical / C&I items and accessories like junction box, glands etc. shall be 
included by vendor in his scope.  

24) 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. 

25) 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 internet connectivity 
at their end. 

26) Quality requirements in the Technical specification are minimum requirements for 
inspection and testing. Vendor to note that quality plans are subject to Customer approval 
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during detail engineering stage. Standard QP format is enclosed in the technical 
specification. 

27) Sealing of duct opening, grouting of foundation / foundation bolts etc. including special type 
of grouting like GPX2 etc. are in the scope of Air-conditioning system vendor.  

28) Flat, platform type RCC / PCC foundation shall be provided for installing Chiller/ PUMP, AHU 
and FAN etc. Vendor shall fix the equipment using anchor fasteners to secure the equipment 
obtain parameters related to vibration and noise. 

29) 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. 

30) Supplier to furnish drawings/ documents as per the dwg. / documents distribution as per 
project requirement. 

31) Each motor terminal box shall be provided with cable gland and lugs for the size and type of 
power and control cable of respective motor. 

32) All electrical equipment shall be suitable for the power supply fault levels and other climatic 
conditions indicated in project information / synopsis / specifications enclosed. 

33) The bidder’s proposal shall be for equipment in accordance with the tech. Specification. 

34) The bidder shall furnish complete tech. Particulars in data sheet and schedules as specified 
elsewhere in the specification during detail engineering 

35) All openings required in brick wall for installing the axial supply and exhaust fans, propeller 
fans, duct opening, louvers and damper openings etc shall be done by BHEL as per opening 
sizes indicated under clause number 7. Any opening requirement on account of change in 
size of equipment over and above the opening size indicated under clause number 7, same 
shall be done by vendor along with finishing of opening and painting as per finished wall. 
Grouting of fans along with anchor fasteners shall be done by vendor. The openings shall be 
finished properly. In case openings are done once the wall have been painted, repainting, to 
match with the existing wall paint shall also be done by the vendor. 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 vendor.  

36) All codes and standards shall be as per contract specifications 

37) Wherever chiller/chilling unit is mentioned (in the complete technical specification) same 
shall be read as air cooled condensing unit. 
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12. EXCLUSIONS 

Items of works listed below are excluded from scope of the HVAC system supplier. 

a) Construction of air handling unit room, foundations for HVAC equipment’s. 

b) False ceiling, drop ceiling. 

c) Slab cut out for running ducts, pipes, cables, grilles/dampers. Underground 
masonry trenches and masonry risers. However minor civil work like making 
opening to suit / finishing of opening, sealing of duct opening, grouting of 
foundation bolts including special type of grouting like GPX2 etc. are in the 
scope of HVAC system vendor. 

d) Provision of drain traps / points,  

e) For Electrical scope, refer Electrical scope matrix sheet. 

13. CODES AND STANDARDS 

       Design, manufacture, inspection and testing of the equipment covered by the specification shall 
unless otherwise specified conform to the latest edition of the standards and codes including all 
addenda mentioned below:   

 IS-659 : Safety code for air-conditioning 

 IS-660   : Safety code for mechanical refrigeration 

 ASHRAE-23  : Standard method of testing and rating [67 Standards] air conditioner.             

 ARI-450-6  : Standards for water cooled refrigerant Condenser.    

 ASME Sec. VII  :   Unfired pressure vessels    

 IS-4503  : Shell and tube type heat exchanger.   

 ASHRAE 22-72 : Method of testing for rating water cooled refrigerant  condenser.                      

 ASHRAE-15-2007 : Safe Standard for Refrigeration System     

 ASHRAE-30-1995 : Method of testing liquid chilling packages   

 ANSI-8-31.5      : Refrigeration piping.                       

 ANSI-8-9.1        :  Safety code for mechanical refrigeration.           

 AR1-410   : Standard for air cooling and air heating coils.      

 AR1-210         : Standard for unitary air conditioning equipment.     

  IS-3588       :  Specification for electrical axial flow fans.             

 AMCA-210      : Methods of performance test for fans.                         

 BS-2831   : Methods of test for air filters used in AC and general ventilation.     

 IS-4671    : Expanded polystyrene for thermal insulation purpose.                  

 IS-702     : Industrial bitumen     

 IS-1239    : Heavy class Pipes for sizes up to 150 mm dia.                         

 IS-8188     : For Water conditioning      
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 IS-325    : 3 phase induction motors     

 IS-4029    : Guide line for testing 3 phase induction motor     

 IS-210    : Specification grey iron casting     

 IS-2062    : Structural steel       

 AMCA - Bulletin : Standard code of testing centrifugal and axial  No. 210    flow fans                    
IS-2825    :   Code of practice for welding mild steel 

 IS-2676    :   Dimensions for wrought aluminum and aluminum alloy sheets and strips.                       

  ASHRAE Code  :    For various filter                     

 ASHRAE-62-2004 : Ventilation rates   

 IS-655  :          Specification for metal air ducts                 

 Pump design and testing should correspond to the procedure mentioned in IS-1520 
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Control Room – AIR COOLED DX TYPE 
CONDENSING UNIT WITH 100% STAND BY
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2X500 MW TUTICORIN TPP  
(FGD SYSTEM PACKAGE) 

HVAC SYSTEM 
PROJECT SPECIFIC GENERAL 

REQUIREMENTS 

SPECIFICATION No: PE-TS-483-(571-13000-
A)-A001 
SECTION :  I 
SUB-SECTION :  C 2B 
REV. 00  

 
 

   
 
 
 
 
 

SECTION: I 
 

SUB-SECTION: C 2B 

CUSTOMER SPECIFICATIONS 
PROJECT SPECIFIC GENERAL REQUIREMENTS
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2X500 MW TUTICORIN TPP  
(FGD System Package) 

HVAC SYSTEM 
PAINTING SPECIFICATIONS 

SPECIFICATION No: PE-TS-483-(571-13000-
A)-A001 
SECTION :  I 
SUB-SECTION :  C 2C 
REV. 00  

 
 

          
 
 
 
 
 

SECTION: I 
 

SUB-SECTION: C 2C 

REFER SECTION C2-A 
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2X500 MW TUTICORIN TPP  

(FGD System Package) 
HVAC SYSTEM 

TECHNICAL SPECIFICATION  
(ELECTRICAL PORTION) 

 

SPECIFICATION No: PE-TS-483-(571-13000-
A)-A001 
SECTION :  I 
SUB-SECTION :  C-3 
REV. 00  
 

   

SECTION: I 

SUB-SECTION: C-3 

TECHNICAL SPECIFICATION (ELECTRICAL PORTION) 
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TITLE 

LV MOTORS 
 

DATA SHEET-A 
 

2X500 MW NTPL TUTICORIN FGD 
 

SPECIFICATION NO.   
 
VOLUME                     II B 
 
SECTION                    D 
 
REV   NO.                   DATE: 20.02.2021 
 
SHEET       1              OF             2 

 
 

1.0 Design ambient temperature   : 50 oC 
 
2.0 Maximum acceptable kW rating of LV motor : 160KW * 
 
3.0 Installation (Indoors/ Outdoors)  : As required 

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

e) Short time rating for terminal  boxes  
o Above 90 kW (Breaker : 50 KA for 0.25 sec. 

Controlled) 
o 90 kW & below (Contactor : 50 KA protected by HRC fuse 

Controlled) 
 f) LV System grounding   : Solidly 
 
5.0 Winding & Insulation    :        Class F with temp rise limited to class B 
 
6.0 Minimum voltage for starting   : 80% 

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

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

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

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

i) Indoor motors - IP 23 
ii) Outdoor motors - IP 55 
iii) Cable box-indoor area - IP 23 
iv) Cable Box-Outdoor area - IP 55    

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

 
DATA SHEET  C 

 
2X500 MW NTPL TUTICORIN FGD 

 

SPECIFICATION NO.  
                   
VOLUME                     II B 
SECTION    D 
REV   NO. 00   DATE 20.02.2021 
SHEET          1       OF    2 

 

NAME OF VENDOR  
 
                 SEAL 

 
REV. 

 
   
             NAME         SIGNATURE        DATE   

S.  
No. 

Description Data to be filled by successful 
bidder 

A. General  

1 Manufacturer & country of origin  

2 Motor type  

3 Type of starting  

4 Name of the equipment driven by motor & Quantity  

5 Maximum Power requirement of driven equipment  

6 Rated speed of Driven Equipment  

7 Design ambient temperature  

B. Design and Performance Data  

1 Frame size & type designation  

2 Type of duty  

3 Rated Voltage  

4 Permissible variation for   

5 a Voltage  

6 b Frequency  

7 c) Combined voltage & frequency  

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

9 Synchronous speed & Rated slip  

10 Minimum permissible starting voltage  

11 Starting time in sec with mechanism coupled  

12 a) At rated voltage  

13 b) At min starting voltage  

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

15 Torque  

 a) Starting  

 b) Maximum  

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

17 Noise level at 1.0 m (dB  

18 Amplitude of vibration  

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

 a) At 100% load  

 c) At 75% load  

 c) At starting  
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TITLE
MOTORS 

 
DATA SHEET  C 

 
2X500 MW NTPL TUTICORIN FGD 

 

SPECIFICATION NO.  
                   
VOLUME                     II B 
SECTION    D 
REV   NO. 00   DATE 20.02.2021 
SHEET          2       OF    2 

 

NAME OF VENDOR  
 
                 SEAL 

 
REV. 

 
   
             NAME         SIGNATURE        DATE   

S.  
No. 

Description Data to be filled by successful 
bidder 

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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SECTION          : D

TITLE  : 

GENERAL TECHNICAL REQUIREMENTs 

FOR

LV MOTORS 

SPECIFICATION  NO. 
  PE-SS-999-506-E101
VOLUME NO.  : II-B

REV NO. : 00   DATE : 29/08/2005
SHEET     : 1   OF 1

GENERAL TECHNICAL REQUIREMENTS 

FOR

 LV MOTORS 

SPECIFICATION NO.:  PE-SS-999-506-E101 Rev 00 
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TITLE  : 

GENERAL TECHNICAL REQUIREMENTs

FOR

LV MOTORS 

SPECIFICATION  NO. 
    PE-SS-999-506-E101
VOLUME NO.  : II-B
SECTION          : D
REV NO. : 00   DATE : 29/08/2005
SHEET     : 1  OF 4

1.0 INTENT OF SPECIFIATION 

The specification covers the design, materials, constructional features, manufacture, inspection and 

testing at manufacturer’s work, and packing of Low voltage (LV) squirrel cage induction motors 

along with all accessories for driving auxiliaries in thermal power station. 

 Motors having a voltage rating of below 1000V are referred to as low voltage (LV) motors. 

2.0 CODES AND STANDARDS

 Motors shall fully comply with latest edition, including all amendments and revision, of following 

codes and standards: 

IS:325 Three phase Induction motors 

IS : 900 Code of practice for installation and maintenance of induction motors 

IS: 996 Single phase small AC and universal motors 

IS: 4722 Rotating Electrical machines 

IS: 4691 Degree of Protection provided by enclosures for rotating electrical machines 

IS: 4728 Terminal marking and direction of rotation rotating electrical machines 

IS: 1231 Dimensions of three phase foot mounted induction motors 

IS: 8789 Values of performance characteristics for three phase induction motors 

IS: 13555 Guide for selection and application of 3-phase A.C. induction motors for 

different types of driven equipment 

IS: 2148 Flame proof enclosures for electrical appliance 

IS: 5571 Guide for selection of electrical equipment for hazardous areas 

IS: 12824 Type of duty and classes of rating assigned 

IS: 12802 Temperature rise measurement for rotating electrical machnines 

IS: 12065 Permissible limits of noise level for rotating electrical machines 

IS: 12075 Mechanical vibration of rotating electrical machines 

In case of imported motors, motors as per IEC-34 shall also be acceptable. 

3.0 DESIGN REQUIREMENTS

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

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

in Data sheet-A 

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

other site conditions specified under Project Information 

Motor ratings shall have at least a 15% margin over the continuous maximum demand of the driven 

equipment, under entire operating range including voltage & frequency variation specified above. 

3.3 Starting Requirements

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

properly co-ordinated with the requirements of driven equipment. The accelerating torque at any 

speed with the minimum starting voltage shall be at least 10% higher than that of the driven 

equipment. 

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

exceeding acceptable winding temperature. 
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TITLE  : 

GENERAL TECHNICAL REQUIREMENTs

FOR

LV MOTORS 

SPECIFICATION  NO. 
    PE-SS-999-506-E101
VOLUME NO.  : II-B
SECTION          : D
REV NO. : 00   DATE : 29/08/2005
SHEET     : 2  OF 4

 The limiting value of voltage at rated frequency under which a motor will successfully start and 

accelerate to rated speed with load shall be taken to be a constant value  as per Data Sheet - A during 

the starting period of motors. 

3.3.3 The following frequency of starts shall apply 

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

rated  load temperature. 

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

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

iii) Motors for coal conveyor and coal crusher application shall be suitable for three consecutive 

hot starts followed by one hour interval with maximum twenty starts per day and shall be 

suitable for mimimum 20,000 starts during the life time of the motor 

3.4 Running Requirements

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

without injurious heating to the motor. 

3.4.2 Motor shall not stall due to voltage dip in the system causing momentary drop in voltage upto 70% of 

the rated voltage for duration of 2 secs. 

3.5 Stress During bus Transfer

3.5.1 Motors shall withstand the voltage, heavy inrush transient current, mechanical and torque stress 

developed due to the application of 150% of the rated voltage for at least 1 sec. caused due to vector 

difference between the motor residual voltage and the incoming supply voltage during occasional auto 

bus transfer. 

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

torque under above condition. 

3.6 Maximum noise level measured at distance of 1.0 metres from the outline of motor shall not exceed 

the values specified in IS 12065. 

3.7 The max. vibration velocity or double amplitude of motors vibration as measured at motor bearings 

shall be within the limits specified in IS: 12075. 

4.0 CONSTRUCTIONAL FEATURES

4.1 Indoor motors shall conform to degree of protection IP: 54 as per IS: 4691. Outdoor or semi-indoor 

motors shall conform to degree of protection IP: 55 as per IS: 4691and shall be of weather-proof 

construction. Outdoor motors shall be installed under a suitable canopy 

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

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

Motors rated above 160 KW shall be Closed Air Circuit Air (CACA) cooled 

4.3 Motors shall be designed with cooling fans suitable for both directions of rotation. 
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4.4. Motors shall not be provided with any electric or pneumatic operated external fan for cooling the 

motors. 

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

facility for drainage at the lowest point. 

4.6 In case Class ‘F’ insulation is provided for LV motors,  temperature rise shall be limited to the limits 

applicable to Class ‘B’ insulation. 

In case of continuous operation at extreme voltage limits the temperature limits specified in table-1 of 

IS:325 shall not exceed by more than 10 C.

4.7 Terminals and Terminal Boxes

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

for connection to a supply system having a short circuit level, specified in the Data Sheet-A. 

 Unless otherwise stated in Data Sheet-A, motors of rating 110 kW and above will be controlled by 

circuit breaker and below 110 kW by switch fuse-contactor. The terminal box of motors shall be 

designed for the fault current mentioned in data sheet “A”. 

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

on the left hand side of the motor when viewed from the non-driving end.  

4.7.3 Connections shall be such that when the supply leads R, Y & B are connected to motor terminals A B 

& C or U, V & W respectively, motor shall rotate in an anticlockwise direction when viewed from the 

non-driving end. Where such motors require clockwise rotation, the supply leads R, Y, B will be 

connected to motor terminals A, C, B or U W & V respectively. 

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

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

and reverse rotation. 

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

shall be available inside the terminal box so that no difficulty is encountered for terminating the cable 

specified in Data Sheet-A. 

4.7.6 Degree of protection for terminal boxes shall be IP 55 as per IS 4691.  

4.7.7 Separate terminal boxes shall be provided for space heaters.. If this is not possible in case of LV 

motors, the space heater terminals shall be adequately segregated from the main terminals in the main 

terminal box. Detachable gland plates with double compression brass glands shall be provided in 

terminal boxes. 

4.7.8. Phase terminal boxes shall be suitable for 360 degree of rotation in steps of 90 degree for LV motors. 

4.7.9 Cable glands and cable lugs as per cable sizes specified in Data Sheet-A shall be included. Cable lugs 

shall be of tinned Copper, crimping type. 

4.8 Two separate earthing terminals suitable for connecting G.I. or MS strip grounding conductor of size 

given in Data Sheet-A shall be provided on opposite sides of motor frame. Each terminal box shall 

have a grounding terminal. 
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4.9.1 Motors provided for similar drives shall be interchangeable. 

4.9.2 Suitable foundation bolts are to be supplied alongwith the motors. 

4.9.3 Motors shall be provided with eye bolts, or other means to facilitate safe lifting if the weight is 20Kgs. 

and above. 

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

Electricity rules 1956. 

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

temperature above the dew point. Unless otherwise specified, space heaters shall be suitable for a 

supply of 240V AC, single phase, 50 Hz. 

4.9.6 Name plate with all particulars as per IS: 325 shall be provided  

4.9.7 Unless otherwise specified, the colour of finish shall be grey to Shade No. 631 and 632 as per IS:5 for 

motors installed indoor and outdoor respectively. The paint shall be epoxy based and shall be suitable 

for withstanding specified site conditions. 

5.0 INSPECTION AND TESTING

5.1 All materials, components and equipments covered under this specification shall be procured, 

manufactured, as per the BHEL standard quality plan No. PED-506-00-Q-006/0 and  PED-506-00-Q-

007/2 enclosed with this specification and which shall be complied. 

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

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

any commercial implication to purchaser.  

5.3 All motors shall be subjected to routine tests as per IS: 325 and as per BHEL standard quality plan. 

5.4 Motors shall also be subjected to additional tests, if any, as mentioned in Data Sheet A. 

6.0 DRAWINGS TO BE SUBMITTED AFTER AWARD OF CONTRACT

 a) OGA drawing showing the position of terminal boxes, earthing connections etc. 

 b) Arrangement drawing of terminal boxes. 

 c) Characteristic curves:  

  (To be given for motor above 55 kW unless otherwise specified in Data Sheet).

  i) Current vs. time at rated voltage and minimum starting voltage. 

  ii) Speed vs. time at rated voltage and minimum starting voltage. 

iii) Torque vs. speed at rated voltage and minimum voltage.  

For the motors with solid coupling the above curves i), ii), iii) to be furnished for the 

motors coupled with driven equipment. In case motor is coupled with mechanical 

equipment by fluid coupling, the above curves shall be furnished with and without 

coupling.

iv) Thermal withstand curve under hot and cold conditions at rated 

 voltage and max. permissible voltage. 
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Technical specification for
CONTROL & INSTRUMENTATION                 

4 X 270 MW BHADRADRI TPP, TELANGANA

SECTION     D 

REV. NO.         00 DATE  : 24.03.2015 
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DOCUMENT TITLE 

KKS NUMBERING PHILOSOPHY 

            4X270MW TPP BHADRADRI TPP, TELANGANA 
 

 

KKS NUMBERING PHILOSOPHY 

 
For identifying (tagging) an instrument / equipment in Power plant KKS numbering scheme is used.  
The purpose is to assign a unique number to every equipment in the power plant. For C&I equipment 
unique number are to be provided up to the signal level so that a unique number Input / Output exist in 
DCS for every signal. 
 
 
Normally KKS number is a 10 digit alpha-numeric code and is typically split into the following: 
 

 
X X X A A Y Y B B B 

 
 
 
First three digits indicate the Sub-System. The Code for the major system are given as per 
Annexure-1. 
 
Fourth and Fifth digits are the Numerical Keys at System Code Level and used to distinguish 
between main systems having same Alpha Codes. 
 
Sixth and Seventh digits are the Equipment / Apparatus / Measuring Circuit Code. The code of 
various Equipment / Apparatus / Measuring Circuit is shown in Annexure-2  
 
Eight, Nine and tenth digits are the Numerical Keys at Equipment / Apparatus / Measuring Circuit 
Code and used to distinguish between various instruments in the same sub-group. Numerical keys at 
System / Equipment / Apparatus / Measuring Circuit is shown in Annexure-3. 
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            4X270MW TPP BHADRADRI TPP, TELANGANA 
 

 

ANNEXURE-1 

List of System / Sub-System Codes used in Power Plant: 

1) Mill Reject Handling System: EUA 

ANNEXURE-2 

Standard Equipment Codes: 

AA Valves including drives, also hand operated 
AB Seclusions, Lock, Gates, Doors 
AC Heat Exchanger 
AE Turning, Driving, Lifting equipment 
AF Continuous conveyors, Feeders 
AG Generator Units 
AH Heating and Cooling Units 
AK Pressing and Packaging equipment 
AM Mixer, Stirrer 
AN Blower, Air Pumps / Fans, Compressor Units 
AP Pump Units 
AT Purification, Drying, Filter 
AV Combustion Equipment e.g. grates 

Standard Apparatus Codes: 

BB Vessels and Tank 
BF Foundation 
BG Boiler Heating Surfaces 
BN Injector, Ejector 
BP Flow and throughput limitation equipment (Orifice) 
BQ Holders, Carrying Equipment, Support 
BR Piping, Ducts, Chutes, Compensator 
BS Sound Absorber 
BU Insulations, Sheatings 

Standard Measuring Circuits Codes: 

CD Density 
CE Electrical Quantities 
CF Flow, throughput 
CG Distance, Length, Position 
CK Time 
CL Level 
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CM Humidity 
CQ Analysis (SWAS) 
CS Speed, Velocity, Frequency 
CT Temperature 
CY Vibration, Expansion 

ANNEXURE-3 

Numerical Keys 

A) Numerical Keys at System Code Level  

i) Use 10, 20, 30... To distinguish between main systems having same Alpha 
Codes.  Examples: 

a) Main Steam (Left) and Main Steam (Right) 

b) BFP – A/B/C 

c) ID Fan – A/B, FD Fan A/B, AH – A/B 

ii) For branch off from main system path having code say 10, keep the same 
alpha code and use 11, 12, 13 etc. Similarly for other branch off from main 
system path having code say 20, keep the same alpha code and use 21, 22, 23 
etc and shall carry on further in the same way. 

iii) If the branch off from main system / sub system path is used for some other 
system, where different alpha codes can be applied, then in that case the said 
branch line will be designated by the alpha codes of the system to which it is 
providing the input. 

B) Numerical keys at Equipment Code level: 

There are three numerical keys available for each type of equipment code.  
Following has been agreed upon considering present practice, better flexibility and 
ease in sorting. 
i) Valves and Dampers    --- Equipment Code – AA

  N1 N2  N3 
Motorised (on/off duty) - 0 01 to 50
Motorised (inching duty) - 0 51 to 99 
Pneumatic (Control) - 1 01 to 50 
Motorised (thyrestor Control) - 1 51 to 99 
Sol. Operated  - 2 01 to 99 
(Open / Close duty (Valves, NRVs, Gate) 
Hydraulic - 3 01 to 99 
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NRV (Without actuation) - 4 01 to 99 
Manual - 5 01 to 99 
Manual - 6 01 to 99 
Relief & Safety Valves - 7 01 to 99 
Reserve - 8 01 to 99 
Reserve - 9 01 to 99 

ii) Field Instruments 

Field Transmitters & Analog Signals - 0 01 to 99 
Field Switches & Binary Signals - 1 00 to 99 
PG Test Point - 4 00 to 99 
Gauges - 5 00 to 99 
Automatic Turbine Tester (ATT)-HWR - 2 00 to 99 
(Reserved for protection Signals used by Hardwar) 

Example of Numerical Key Usage: 

In line with the philosophy adopted for Valves / Dampers /instruments etc. 
pumps and fans in the main systems (having different system code) can be 
numbered as AP/N100 and as AP/N101, 102, ………. Where system code is 
same.  
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Code
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1 145-04000-A      CONTROL VALVE       SAMSON CONTROLS PVT. 
LTD.

Mr. Atul raje-MD D 281, MIDC 
Ranjangaon  Ta Shirur  Pune Phone- 
02067246600 Pincode  :  412220  
Email : sales@samsoncontrols.net

  Works-1-> Others D 281, MIDC Ranjangaon -Pune-
MAHARASHTRA India Phone- 02067246600,8554997963  
FAX :   Pincode  :  412220  Email :  
sales@samsoncontrols.net

                                                                                        

2 145-04000-A      CONTROL VALVE       FORBES MARSHALL ARCA 
PVT.LTD.

A-34/35 , MIDC ESTATE, H-BLOCK, 
PIMPRI,    PUNE, Phone- 020-
27442020, Pincode  :  411018  Email :  
mnadgaundi@forbesmarshall.com

  Works-1->Mr. Sanjeev Shinde  A-34/35 MIDC Estate,H 
Block, Pimpri, -Pune-MAHARASHTRA India Phone- 
9323176406  FAX :  020-27442040 Pincode  :  411018  Email 
:  sshinde@forbesmarshall.com

No technical limit exists 
except for feed control 
valve. For feed control 
valves, approved up to sub-
critical power plants of 600 
MW rating

                                               

3 145-04000-A      CONTROL VALVE       INSTRUMENTATION LTD. KANJIKODE WEST, PALALKKAD,    
PALAKKAD Phone- 2566127-
130,2567128 Pincode  :  678623  
Email :  
icvldil@gmail.com;fa2@ilpgt.com

  Works-1->D.SASIDHARAN, AGM(Works&PPC)  KANJIKODE 
WEST, -PALAKKAD-KERALA INDIA Phone- 0491-2566536  
FAX :  0491-2566135 Pincode  :  678623  Email :  
sasidharan@ilpgt.com

                                                                                        

4 145-04000-A      CONTROL VALVE       Koso India Private Limited, H 33 & 34, MIDC, Ambad,    Nashik, 
Phone- 09650233433 Pincode  :  
422010,  Email :  
jetmal.gour@koso.co.in

Works-1->P.J.ASHOK KUMAR/SEEMA ANAND  Control Valve 
Division, H-33&34, MIDC, Ambad, -Nashik-MAHARASHTRA 
India Phone- 91 944 744 3198  FAX :  0491 - 5269914 
Pincode  :  422010  Email :  pja@koso.co.in  Works-2-
>+P.J.ASHOK KUMAR/SEEMA ANAND  J-1,MIDC,Ambad -
Nashik-MAHARASHTRA India Phone- 91 944 744 3198  FAX :  
 0491 - 5269914 Pincode  :  422010  Email :  pja@koso.co.in

                                                                                        

5 145-04000-A      CONTROL VALVE       KSB MIL CONTROLS LTD. Mr.Jacob Cherian/Mr.Geo Jolly 
Meladoor, Annamanada  P.O. MALA,  
Thrissur Phone- 0480-2695700 
Pincode  :  680741  Email :  
biju.simon@ksb.com

  Works-1->Mr.Biju Simon/Mr.Jose Paul  Meladoor, 
Annamanada, -Thrissur-KERALA INDIA Phone- 9447555500  
FAX :  91 480 2890952 Pincode  :  680741  Email :  
jose.paul@ksb.com

                                                                                        

6 145-04000-A      CONTROL VALVE       SUZHOU DELAN ENERGY 
SCIENCE & TECHNOLOGY 
CO., LTD.

No 566 Fangqiao Road Caohu 
Industrial Park,  Xiangcheng Economic 
Development Zone,  Suzhou Phone- 
008618012776062 Pincode  :  215143  
Email :  jeanielei@delan-valve.com

  Works-1->Mr. Zong Xin CEO No 566 Fangqiao Road Caohu 
Industrial Park,Xiangcheng E. Z. -Suzhou-Foreign Country 
CHINA Phone- 008618012776062  FAX :   Pincode  :  215143  
 Email :  jeanielei@delan-valve.com

                                                                                        

7 145-04000-A      CONTROL VALVE       R.K.CONTROL 
INSTRUMENTS PVT. LTD.

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

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

For subcritical power plant 
up to 150MW                      

                                               

8 145-04000-A      CONTROL VALVE       Mascot Valves Pvt. Ltd. 166-167 GIDC Naroda    Ahmedabad 
Phone- 0792282 1619 Pincode  :  
382330  Email :  
dom.sales@mascotvalves.com

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

                                                                                        

9 145-04000-A      CONTROL VALVE       Valvitalia S.P.A. , Mr. Salvatore Ruggeri Via Tortona 69,  
Rivanazzano (Pavia)   Phone- +39-
03839459875 Pincode  :  27055  Email 
:  dario.torluccio@valviatalia.com

  Works-1->Mr. Salvatore Ruggeri  Via Tortona 
69,Rivanazzano (Pavia) -- Italy Phone- +39-03839459875  
FAX :   Pincode  :  27055  Email :  
dario.torluccio@valviatalia.com;  
diego.poletti@valvitalia.com; sales@bhgassociates.com
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10 145-04000-A      CONTROL VALVE       BOMAFA SPECIAL VALVE 
SOLUTIONS PVT LTD

Mr. K.M. Anklesaria/ R. M. Anklesaria 
Plot No: 285/2, Panchratna Estate,  
Near Ramol Bridge, Vatva  Ahmedabad 
Phone- 079-40083825 Pincode  :  
382445  Email :  info@bomafa-
india com

  Works-1->Mr. K.M. Anklesaria/ Mr. R.M. Anklesaria Dir Plot 
No: 285/2, Panchratna Estate, Near Ramol Bridge, Vatva, -
Ahmedabad-GUJARAT INDIA Phone- 079-40083825  FAX :   
Pincode  :  382445  Email :  info@bomafa-india.com

                                                                                        

11 145-04000-A      CONTROL VALVE       DRESSER VALVE INDIA 
PVT. LTD

Mr. Raj Raman/Mr. Rajkumar Moria 
S.F. No: 608,Chettipalayam Road,  
Echanari Post,  Coimbatore Phone- 
+91-98451 19085 Pincode  :  641021  
Email :  Anoop.Ramachandran@ge.com

  Works-1->Mr. Anoop Ramchandran  S.F. No: 
608,Chettipalayam Road, Echanari Post, -Coimbatore-TAMIL 
NADU INDIA Phone- +919500978296  FAX :  +91 
4223011200 Pincode  :  641021  Email :  
Anoop.Ramachandran@ge.com

                                                                                        

12 145-04000-A      CONTROL VALVE       Severn Glocon India Pvt. 
Ltd.

F96 & F97, Sipcot Industrial Park, 
Irungattukottai,    Chennai, Phone- 
044-47104200, Pincode  :  602117,  
Email : info@severnglocon.co.in,

  Works-1->Mr. K.Kaushik,  F96 & F97, Sipcot Industrial 
Park,Irungattukottai, -Chennai-TAMIL NADU India Phone- 
044-47104200,  FAX :  044-47100073, Pincode  :  602117,  
Email : info@severnglocon.co.in

                                                                                        

13 145-04000-A      CONTROL VALVE       EMERSON PROCESS 
MANAGEMENT CHENNAI 
LIMITED

147, KARAPAKKAM VILLAGE,     
CHENNAI Phone- 23722184, 23716242 
Pincode  :  600096  Email :  
jatinder.singh@emerson.com

  Works-1->Mr. Rangarajan (Head - Lean and Manufact  
147,Karapakkam Village, -Chennai-TAMIL NADU India Phone- 
 0444903 4395  FAX :   Pincode  :  600097  Email :  
Rangarajan.M@emerson.com

                                                                                        

14 145-04000-A      CONTROL VALVE       WALDEMAR PRUSS 
ARMATURENFABRIK GMBH

Mr. Winfried Dremhel 
Schulenburgerlandstrasse 261,    
Hannover Phone- +49-511279260 
Pincode  :  30419  Email :  
dremhel@pruss.de; vogel@pruss.de

  Works-1->Mr. Winfried Dremhel CEO 
Schulenburgerlandstrasse 261, -Hannover- GERMANY Phone- 
+49-511279260  FAX :   Pincode  :  30419  Email :  
dremhel@pruss.de

                                                                                        

15 145-06000-A      PRESSURE 
SWITCH/DIFF. 
PRESSURE SWITCH    

SWITZER PROCESS 
INSTRUMENTS PVT. LTD.

Mr. V S Jayaprakash, 128, SIDCO 
North Phase,  Ambattur Estates  
CHENNAI Phone- 044-26252017/2018 
Pincode  :  600050  Email :  
sales@switzerprocess.co.in

  Works-1->C S Shankar  127, Sidco North Phase, Ambattur 
Estates, -CHENNAI-TAMIL NADU INDIA Phone- 8754491904  
FAX :  044-26248849 Pincode  :  600050  Email :  
cservice@switzerinstrument.com

                                                                                        

16 145-06000-A      PRESSURE 
SWITCH/DIFF. 
PRESSURE SWITCH    

DRESSER INDUSTRIES 
INC.

Mr. Nishit Patel/Mr. Anuj Verma Plot 
No.2306, Phase II,  GIDC Chhatral  
Kalol Phone- 02764-233682 Pincode  :  
382729  Email :  
Nishit.patel@ashcroftindia.com

                                                                                        

17 145-06000-A      PRESSURE 
SWITCH/DIFF. 
PRESSURE SWITCH    

Barksdale GmbH, Germany Michael Weileder Dorn Assenheimer, 
Strasse 27    Reichelsheim Phone- +91-
9999107840 Pincode  :  D-61203  
Email :  msingh@barksdale.de

                                                                                        

18 145-06000-A      PRESSURE 
SWITCH/DIFF. 
PRESSURE SWITCH    

GENERAL INSTRUMENTS 
CONSORTIUM

Mr. Amarendra Kulkarni 194/195, Gopi 
Tank Road, Off.  Pandurang Naik 
Marg, Mahim  Mumbai Phone- 
9323195251 Pincode  :  400016  Email 
:  amarendra@general-gauges.com

                                                                                        

19 145-06000-A      PRESSURE 
SWITCH/DIFF. 
PRESSURE SWITCH    

PRECISION MASS 
PRODUCTS PVT. LTD.

Mr. Nishit Patel/Mr. Anuj Verma Plot 
No.2306, Phase II, GIDC Chhatral    
Kalol Phone- 9999464663 Pincode  :  
382729  Email :  
sales@precisionmass.com

  Works-1->Mr. Hitesh Parmar/Mr. Hitesh Parmar  Plot 
No.2306, Phase II, GIDC Chhatral, -Kalol-GUJARAT INDIA 
Phone- 9327359227  FAX :  02764-233440 Pincode  :  
382729  Email :  hitesh.parmar@ashcroftindia.com
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20 145-06000-A      PRESSURE 
SWITCH/DIFF. 
PRESSURE SWITCH    

INDFOS  INDUSTRIES 
LIMITED

B-20-21, INDUSTRIAL AREA, MEERUT 
ROAD,    GHAZIABAD Phone- 0120-
2712016 Pincode  :     Email :  
mktg@indfos.com

                                                                                        

21 145-06000-A      PRESSURE 
SWITCH/DIFF. 
PRESSURE SWITCH    

INDFOS  (INDIA) LIMITED MR.L.C.VENKATRANGAN/MR.B.KANNAN 
 New No.17, II Floor, Adwave Towers,  
Dr.Sevalia Shivaji Salai, T.Nagar  
Chennai Phone- +91 44 24353407 
Pincode  :  600017  Email :  
delhi@indfos com

                                                                                        

22 145-06000-A      PRESSURE 
SWITCH/DIFF. 
PRESSURE SWITCH    

SOR INC. LARRY DEGARMO/Avdhesh Chandra, 
14685 W. 105TH STREET    LENEXA 
Phone- 09810905139, Pincode  :  
66215  Email :  
Ldegarmo@sorinc.com, 
avdhesh@sherman-india com

  Works-1->LARRY DEGARMO/ ROY STUMBOUGH  14685 W. 
105TH STREET, LENEXA -KANSAS- USA Phone- 913-888-
0767  FAX :  913-888-0767 Pincode  :  66215  Email :  
rstumbough@sorinc.com

                                                                                        

23 145-06000-A      PRESSURE 
SWITCH/DIFF. 
PRESSURE SWITCH    

Kaustubha Udyog, S.No. 36/1/1, Sinhgad Road, Vadgaon 
Khurd,  Near Lokmat Press,    Pune, 
Phone- 020-24393577, Pincode  :     
Email :  pressure@vsnl.com,

                                                                                        

24 145-08000-A      PRESSURE GAUGE/ 
DIFF.PRESSURE 
GAUGE                      

H.GURU INDUSTRIES Mr. G. D. Hazra/Mr. P. K. Mitra 10 B, 
HO-CHI-MINH SARANI,    KOLKATA 
Phone- 033 2282 2463 / 1637 Pincode  
:  700071  Email :  mguru@vsnl.net

  Works-1->NA  NA --  Phone-   FAX :   Pincode  :    Email :                                           OVERALL PENDING ORDER 
VALUE (EXCLUDING VALUE OF 
ORDERS ALREADY EXECUTED) 
FOR ALL PACKAGES FOR 
WHICH VENDOR IS 
REGISTERED SHALL NOT 
EXCEED RS. 1.0 CRORE              

25 145-08000-A      PRESSURE GAUGE/ 
DIFF.PRESSURE 
GAUGE                      

A.N. INSTRUMENTS PVT. 
LTD.

MARKETING DIVISION, 5th FLOOR, 59-
B, CHOWRINGHEE ROAD,    KOLKATA 
Phone- 24757784,22472509 Pincode  :  
 700020  Email :  anidel@bol.net.in

  Works-1->Mr. Gautam Mukherjee  Kusumba,Sonarpur 
Station Road,P.O. -Narendrapur, -Kolkata-WEST BENGAL 
INDIA Phone- 9836878855  FAX :  033-24342748 Pincode  :  
700103  Email :  gkm_ani@hotmail.com

                                                                                        

26 145-08000-A      PRESSURE GAUGE/ 
DIFF.PRESSURE 
GAUGE                      

BOSE PANDA 
INSTRUMENTS PVT.LTD.

Mr. Partha Bose 44, Saheed Hemanta 
Kumar Bose,  Sarani,  Kolkata Phone- 
+91 33 2548 7220 Pincode  :  700074  
Email :  parthabosebpi@gmail.com; 
bosepanda@vsnl.net

  Works-1->Mr. Partha Bose  44, Saheed Hemanta Kumar 
Bose,Sarani, -Kolkata-WEST BENGAL India Phone- +91 33 
2548 7220  FAX :  +91 33 2548 0429, Pincode  :  700074  
Email :  parthabosebpi@gmail.com bosepanda@vsnl.net
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STANDARD TECHNICAL 
SPECIFICATION

FOR
AIR FILTER 

SPECIFICATION NO.PES-554-04 
VOLUME II B 
SECTION    D
REV. 02 DATE: NOV  2012 
SHEET 3 OF  3

All filters shall be capable of being cleaned of their accumulated dust by tap water
flushing. The dry metallic filter shall have Average arrestance Am (%) shall be >/= 90.
However oil wetted air filters shall have Average Efficiency Em (%) >/= 90 as per BS
EN 779..

3.4 ABSOLUTE FILTERS (HEPA)

Filters shall be constructed by pleating a continuous sheet of filter medium into
closely spaced pleats separated by heavy corrugated aluminium spacers. They shall
be individually tested and certified to have an efficiency of not less than 99.97%
when tested with 0.3 micron dioctyphalate smoke as per IS:2831. The clean filter
initial static pressure drop shall not be greater than 25mm WC at rated capacity. A
neoprene sponge rubber sealing shall be provided on either face of filter frame.

3.5 WATER REPELLANT NYLON FILTERS

This shall be constructed of water repellent nylon fabric with continuous water
spraying on it from a header for keeping it clean. Efficiency of this filter shall be 85%
down to 10 microns. This filter shall be used for unitary air filtration system only.

4. INSPECTION & TESTING

The scope of inspection for air filters shall be as below:

List of TCs arranged as per Approved Quality Plan shall be furnished along with copy
of TCs at the time of inspection by BHEL.

4.1.1 Dimensional inspection of frame & filter media – TC from Manufacturer review by
BHEL/Customer.

4.1.2 Witnessing by BHEL/Customer of type tests on one per type per size air filters for the
following properties.

a) Gravimetric efficiency.

b) Pressure drop in clean & dirty (choked %age to be specified ) condition.

c) Efficiency as per BS EN 779.

4.1.3 Verification of type test certificates for similar type & size of filters for sodium flame
test as per BS 3928 (if applicable refer data sheet) by BHEL/Customer

5. DATA TO BE FURNISHED BY VENDOR AFTER AWARD OF CONTRACT

5.1.1 GA Drawing

5.1.2 Drawing showing material/construction detail

5.1.3 Installation and\service manual

5.1.4 Rating curves/charts

5.1.5 Test certificates

Elect. diagrams (when automatic cleaning type)
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      AIR FILTER  VOLUME     II-B 

DATA SHEET - A   SECTION     D 

        REV 00  DATE NOV  2012

SHEET             OF   11

Description Data

1) General

1.1 Service Ventilation system .

1.2 Location Main power house bldg. & Blower room of both
the unit.

1.3 Nos. Refer Section ‘C’ of Specification.

1.4 Total air flow/type Refer Section ‘C’ of Specification.

1.5 Temperature As per project information.

1.6 Relative Humidity 100%

1.7 Gas Composition Atmospheric Air (Dusty) as prevalent in power
station.

1.8 Filter Media Synthetic non woven

1.9 Efficiency Average arrestance efficiency of 65 80 % for Dry
panel filter (pre filters) and average arrestance
efficiency of 80 90 % for fine filters.

1.10 Allowable pressure drop 2.5 mm & 6.5 mm in clean and dirty condition
respectively for dry panel filters (pre filters).
12 mm in clean condition for fine filters.

1.11 Frame Work 18 G, GSS.

1.12 Mounting Ladder Type M.S Angles (galvanised)

1.13 Size 600 x 600 mm

Note:
1) Face velocity of air across the filters shall not exceed 2.5 m/sec.
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STANDARD TECHNICAL 
SPECIFICATION

FOR
THERMAL INSULATION FOR COLD 

SURFACES 

SPECIFICATION NO.PES-554-06 
VOLUME II B 
SECTION    D
REV. 01 DATE: NOV  2012 
SHEET 1 OF 5

STANDARD TECHNICAL SPECIFICATION
FOR

THERMAL INSULATION FOR COLD SURFACES 
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TECHNICAL SPECIFICATION 

THERMAL INSULATION FOR COLD 
SURFACES 

SPECIFICATION NO.PES-554-06 
VOLUME II B 
SECTION    D
REV. 01 DATE: NOV  2012 
SHEET 2 OF  5

1. SCOPE

This specification covers design, manufacture, testing at manufacturers works,
supply, application & finishing of insulation for cold piping, air conditioning ducting
& equipment for low temperature service.

2. CODES & STANDARDS

The design, manufacture and performance of materials covered under this
specification shall comply with all currently applicable statues, regulations & safety
codes in the locality where the equipment/material are to be installed. The material
shall also conform to the latest applicable Indian/British/American codes &
standards. Nothing in this specification shall be construed to relieve the vendor of
his responsibility. In particular, the material shall conform to the latest editions of
the following standards :

2.1.1 IS:3069 : Glossary of terms & symbols & units relating to thermal insulation
materials.

2.1.2 IS:4671 : Expanded polystyrene for thermal insulation purposes.

2.1.3 IS:3677 : Mineral wool for thermal insulation

2.1.4 IS:8183 : Resin bonded mineral wool

2.1.5 IS:702

3. DESIGN REQUIREMENTS

3.1.1 The insulating material as well as protective covering shall be new & unused, non
corrosive, vermin/rodent proof and shall be guaranteed to withstand continuously &
without deterioration the maximum/minimum temperatures to which they may be
subjected to, under specified site conditions.

3.1.2 The insulation material must be light weight, strong, free from shots & coarse fibre
& shall provide high insulation efficiency at low weight & coat. It should be non
hygroscopic & should not rot. It shall not settle or shake down even when subjected
to prolonged vibrations.

3.1.3 The insulation material, density and thickness etc. Shall be as specified in DATA
SHEET A.

4. APPLICATION DETAILS

4.1.1 The surface to be insulated shall be thoroughly cleaned and allowed to dry.
Pressure/hydrostatic tests, if any, shall be carried out before application of
insulation.

4.1.2 A layer of solvent free, anticorrosive paint shall be applied & allowed to dry.

4.1.3 Hot industrial bitumen of grade 85/40 or 85/25 conforming to latest IS:702 shall be
uniformly applied @ 1.5 kg/sq.m on the surface to be insulated. A similar layer shall
also be applied on the inside surface & edges of the insulation. A suitable cold
adhesive compound may also be used in place of bitumen.
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TECHNICAL SPECIFICATION 

THERMAL INSULATION FOR COLD 
SURFACES 

SPECIFICATION NO.PES-554-06 
VOLUME II B 
SECTION    D
REV. 01 DATE: NOV  2012 
SHEET 3 OF  5

4.1.4 Insulation in the form of pipe sections/rolls slabs of specified density & thickness
shall be stuck to the coated surface with joints staggered & well butted & secured.
The adjoining sections shall be tightly pressed together. All the joints shall be sealed
with bitumen/equivalent adhesive. Voids if any shall be packed with suitably cut
pieces of insulation material.

4.1.5 In case of double layer application both circumferential & longitudinal joints shall be
suitably staggered.

5. VAPOR SEALING & INSULATION FINISH

The insulation shall be treated for vapor sealing & weather proofing & finished as
specified in DATA SHEET A The acceptable types of finishes are outlined below:

5.1 FINISH ING SYSTEM I:EXTERNAL INSULATION W ITH PLASTER FINISH

5.1.1 A thick vapor seal of hot bitumen @ 2.5 kg/Sqm shall be applied on the outer
surface of insulation & allowed to dry.

5.1.2 The surface shall then be wrapped with 20mm (3/4"_ hexagonal mesh of 24 SW G GI
wire, butting all the joints & laced down with 22 SW G GI lacing wire.

5.1.3 12.5mm (1/2 inch)thick sand cement plaster in the ratio of (1:1)shall be applied in
two layers, the second layer being brought to a smooth finish. A water proofing
compound shall be added to the cement before its application.

5.2 FINISH SYSTEM II: EXTERNAL INSULATION W ITH PLASTER FINISH OVER
POLYTHENE.

5.2.1 The insulation shall be covered with 500 g polythene/polythene bonded Hessians
(PBH)with 50mm overlap on longitudinal & circumferential joints. O verlaps shall be
sealed with synthetic adhesive in case o f polythene & liberal coat of bitumen in
case of PBH:

5.2.2 The surface shall then be wrapped with 20mm (3/4") mesh of 24 SW G GI wire
butting all the joints & laced down with 22 SW G GI lacing wire.

5.2.3 12.5mm thick (1/2 inch)sand cement plaster in ratio of(4:1)shall be applied in two
layers, the second layer being brought to a smooth & even finish similarly as
described above.

5.3 FINISH III:EXTERNAL INSULATION W ITH SHEET METAL FINISH

5.3.1 The insulation shall be covered with 500g polythene with 50mm overlaps at joints
which shall be sealed with synthetic adhesive or equivalent compound.

5.3.2 The polythene shall be covered with 24 gauge GI/aluminum sheet

5.3.3 25mm wide x 22 SW G GI/aluminum peripheral straps shall be fixed over the
GI/aluminum sheet at 300mm centres to secure.

5.4 FINISH IV: EXTERNAL INSULATION W ITH PLASTER & W ATER PROOFING
COMPOUND

For ducts & piping exposed to atmosphere, the finish shall be as follows:
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TECHNICAL SPECIFICATION 

THERMAL INSULATION FOR COLD 
SURFACES 

SPECIFICATION NO.PES-554-06 
VOLUME II B 
SECTION    D
REV. 01 DATE: NOV  2012 
SHEET 4 OF  5

5.4.1 A thick vapor seal of hot bitumen at 2.05 kg/sq.m shall be applied on the outer
surface of insulation & allowed to dry.

5.4.2 The surface shall then be wrapped with 20mm (32/4")hexagonal mesh of 24 SW G GI
W ire butting all the joints & laced down with 223 SW G GI lacing wire.

5.4.3 12.5mm thick (1/*2 inch)sand cement plaster in ratio of (4:1)shall be applied in two
layers, the second layer being brought to a smooth finish with water proofing
compound added to the cement.

5.4.4 3mm (1/8")thick coat of water proofing compound shall be applied & wrapped with
fibre glass RP tissue. A final coat of 3mm thick water proofing compound shall then
be applied over the fiberglass RP tissue & allowed to dry. Alternatively, in place of
water proofing as desired above, tar felt type 3 grade 1 of IS 1322 with joints
overlapped by 75mm shall be fixed & sealed with bitumen & over this 24 SW G.
25mm hexagonal GI mesh shall be fixed with 22 swig. GI lacing wire & finally
bitumen paint shall be applied over wire netting.

6. INSULATION OF PUMPS & VALVES

For all inspection covers & hatches on equipment, pump casing & valve bodies,
flanges etc. the insulation shall be applied such as to facilitate removal with
minimum damage to the insulation. This shall be achieved by encasing the insulation
in 22 gauge aluminum sheet metal boxes, which shall be bolted together around the
equipment to permit easy removal & replacement. Proper care shall be taken to
maintain continuity of vapor seal between the static & removable partitions of the
insulation.

The tenderer may offer thickness of insulation & finishes other than that specified in
DATA SHEET A. However, calculations/reasons in support of alternative proposal
shall be furnished for purchaser’s approval.

7. INSPECTION & TESTING (REFER SPEC. NO PES 553.00)

All necessary tests, as required to ensure that the material supplied conform to the
requirements of applicable codes & standards, shall be carried out at manufacturer’s
works & test certificates including these for material/accessories shall be furnished
for purchasers approval.

8. PAINTING

8.1.1 Pipe work having insulation & cladding shall be provided with color identification for
the fluids handled and for indicating direction of flow.

8.1.2 Equipment surfaces having insulation and cladding shall also have identification
numbers and any other relevant data provided on the insulated surface.

8.1.3 All painting for insulated surfaces shall conform to the requirement specified
elsewhere.

9. DATA TO BE FURNISHED AFTER AW ARD OF CONTRACT

9.1.1 Final version of data sheet ‘B’ incorporating changes if any along with design data.
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TECHNICAL SPECIFICATION 

THERMAL INSULATION FOR COLD 
SURFACES 

SPECIFICATION NO.PES-554-06 
VOLUME II B 
SECTION    D
REV. 01 DATE: NOV  2012 
SHEET 5 OF  5

9.1.2 Test certificates/reports giving result of insulation to ensure conformance to
applicable codes & standards & in particular the following :

i) Thermal conductivity test

ii) Sound absorption coefficient test

iii) Corrosion test

iv) Sulphur content, moisture content, shot content, moisture absorption etc.

v) Compressive strength & cross breaking strength test.

9.1.3 Sketches/technical literature/sectional drgs. indicating insulation materials finish
and method of application etc.

9.1.4 Manual dealing with safety aspects & instructions for combating fire arising out of
insulation work

9.1.5 Instructions on maintenance of insulation work.
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                    INSULATION    VOLUME     II-B 

               DATA SHEET - A   SECTION     D 

        REV 00  DATE :  NOV  2012

SHEET             OF   21

INSULATION MATERIAL :

Insulation Code Thermal Conductivity
MW/cm 0C

Density
Kg/m3

Resin bonded mineral wool / glass
wool

IS:8183 0.49 at 50 0C At least 24
(For Thermal
Insulation)
48 for Acoustic
insulation

Mineral Wool Pipe Section
(min. Gr.2)

IS:9842 0.43 at 50 0C At least 81

Expanded Polystyrene IS:4671 0.37 at 500C At least 15

TYPE OF INSULATION :

S.No. Surface Insulation Material Insulation Form Thickness (mm)

i) Supply & Return air duct for
air conditioning system

Resin bonded Glass Wool
(IS:8183)

Roll / Slab 50

ii) Refrigerant Piping a) Expanded Polystyrene
or

b) Mineral Wool

Pipe Section

Pipe Section

75

75

iii) AHU drain pipe
(Suction & Liquid line)

a) Expanded Polystyrene
or

b) Mineral Wool

Pipe Section

Pipe Section

25

25

iv) AHU casing and
condensate pan

a) Expanded Polystyrene
or

b) Mineral Wool

Slabs

Slabs

25

25

v) Chilled water piping,
valves & specialties

a) Expanded Polystyrene
or

b) Mineral Wool

Pipe Section

Pipe Section

75

75

vi) Chiller a) Expanded Polystyrene
or

b) Mineral Wool

Slabs

Slabs

100

100

vii) Chilled Water Pumps a) Expanded Polystyrene
or

b) Mineral Wool

Slabs

Slabs

50

50

viii) Expansion tank with pipe a) Expanded Polystyrene
or

b) Mineral Wool

Slabs/Pipe Section

Slabs/Pipe Section

50

50
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                    INSULATION    VOLUME     II-B 

               DATA SHEET - A   SECTION     D 

        REV 00  DATE :  NOV  2012

SHEET             OF   22

ix) Acoustic insulation of Duct Glass Wool Slab 25
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LIST OF MAKES OF SUB-VENDOR ITEMS 
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ANNEXURE-I

   SECTION-1, SUB SECTION - E 



SLNo ITEM VENDOR 

1 SCREW CHILLER YORK 

TRANE 

CARRIER

KIRLOSKAR 

DUNHAM BUSH 

MCQUAY (DAIKIN)

BLUE STAR 

VOLTAS

2 PRECISION PACKAGE UNITS STULZ 

UNIFLAIR

EMERSON PROCESS MANAGEMENT (ROSEMOUNT)

BLUEBOX 

CLIMADENTA 

3 PACKAGE UNIT VOLTAS

BLUE STAR 

CARRIER

4 SPLIT AIR CONDITIONER VOLTAS

BLUE STAR 

CARRIER

HITACHI-HIREL 

LG

5 

AIR HANDLING UNITS VOLTAS  

BLUE STAR 

ZECO

CARRYAIRE (FLAKT) 

EDGETECH

ETHOS 

SYSTEM AIR

WAVES AIRCON

6 

AHU FAN (CENTRIFUGAL FAN) CB DOCTOR

FLAKT 

KRUGER 

NICOTRA

COMEFRI 

MARATHON

 PATEL AIR 

ADVANCE

DRAFT AIR 

HYDERABAD POLLUTION

SK SYSTEM 

SARLA 
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7 LV MOTORS  (NON FLAME PROOF) SIEMENS

ABB 

CGL

MARATHON

KEC 

BHARAT BIJLEE 

NGEF

JYOTI  

LHP

BHARAT ELECTRIC 

8 AIR FILTER PUROLATOR

FMI

ANFILCO 

TENACITY

JOHN FOWLER 

SPECTRUM

AIR TECH 

PUROMATIC 

9 FRESH AIR/ SUPPLY/ EXHAUST/ RE 
UNIT FANS 

FLAKT  

KHAITAN 

PATEL AIR

NICOTRA  

SARLA (SITAL)

KRUGER

MARATHON 

C B DOCTOR

HYDERABAD POLLUTION 

SK SYSTEM

ADVANCE 

10 INSULTATION MATERIAL BEARDSHEL

K-FLEX 

PARAMONT

ARMAFLEX

SUPREME 

LLOYDS

UP TWIGA  

AEROCELL

11 BALANCING VALVE ADVANCE 

12 BUTTERFLY VALVES ADVANCE

AUDCO 

FOURESS ENGG

INTER VALVE
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BDK

WEIR BDK  

TYCO

CRANE PROCESS

KEYSTONE 

FLUIDLINE 

INSTRUMENTATION LTD

R AND D MULTIPLES (METAL CAST) PVT LTD 

SURYA VALVES AND INSTRUMENTS MFG CO 

PENTAIR VALVES AND CONTROLS INDIA PRIVATE 
LIMITED  

UPADHAYA VALVES MANUFACTURERS PRIVATE 
LIMITED  

 VENUS PUMPS AND ENGG. WORKS  

13 NON RETURN VALVE LEADER VALVES

H SARKAR 

FLUIDLINE

HI-TECH 

CRESCENT VALVES

A V VALVES

BANKIM 

SHIVADURGA

SURYA VALVES AND INSTRUMENT MANUFACTURING

ATAM VALVES 

GM DAULI &  SONS 

KBL  

VENUS PUMPS AND ENGINEERING WORKS   

14 4 WAY MIXING VALVE WITH 
ACTUATING MOTOR 

SIEMENS BUILDING TECHNOLOGY 

JOHNSON 

BELIMO

HONEYWELL AUTOMATION

RAPID CONTROL 

ALC 

15 BUTTERFLY VALVE (MOTORIZED) ANERGY 

ADVANCE 

BELIMO

JOHNSON 

HONEYWELL AUTOMATION

SIEMENS 

LEADER  

H.SARKAR 

 FLUID LINE 
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  A V VALVES

 BANKIM &  COMPANY  

SURYA VALVES AND INSTRUMENT MANUFACTURING

ATAM VALVES 

GM DAULI &  SONS 

KBL  

VENUS PUMPS AND ENGINEERING WORKS  

16 ACTUATOR FOR MOTORIZED 
BUTTERFLY VALVE  

SIEMENS BUILDING TECHNOLOGY 

JOHNSON  

BELIMO 

HONEYWELL  

RAPID CONTROL

ALC  

AUMA  

LIMITORQUE 

17 Y / POT STRAINER MULTITEX  

GREAVES COTTON

JAYPEE 

SANT VALVES

OTOKLIN

GRAND PRIX  

GUJARAT OTOLIFT

DS ENGG 

SAROJINI ENTERPRISE

BHATIA ENGINEERING 

FILTERATION ENGINEERS INDIA PVT LTD 

SUNGOV ENGINEERING

18 Pipes (MS/GI) - ERW SURYA ROSHNI 

19 Pipes (MS/GI) - ERW TISCO

DADU PIPES

INDUS TUBES

 WELSPUN  

TATA 

BST 

JINDAL

SAIL 

PSL

LALIT PROFILE 

 SAMSHI PIPE INDUSTRIES  

S MUKUT PIPES 

 MANN INDUSTRIES 

SURENDRA ENGINEERING 

Page 450 of 521Page 434 of 494

448536/2021/PS-PEM-MAX
441



PRATIBHA PIPES AND STRUCTURES PVT LTD 

JCO GAS PIPES 

NUKAT TANK AND VESSELS 

GOODLUCK TUBES 

  ADVANCE STEEL TUBES 

BIHAR TUBES 

 HITECH PIPES  

RATNAMANI

 MAHARASHTRA SEAMLESS 

20 PIPING - CS SEAMLESS (ASTM A 
106) 

ISMT

MAHARASTRA SEAMLESS 

21 GI SHEETS FOR DUCTING TISCO 

INDIAN IRON &  STEEL CO

RASHTRIYA ISPAT NIGAM LIMITED 

ESSAR

ISPAT INDUSTRIES 

JSW

LLOYDS 

BHUSHAN STEELS 

TATA

SAIL 

JINDAL

22 FIRE DAMPER TSC 

CARRYAIRE  

RAVISTAR (SYSTEM AIR )

23 GRILL/DIFFUSER/VOLUME 
CONTROL DAMPER 

AIR FLOW 

TSC

AIR MASTER 

CARRYAIRE 

RAVISTAR (SYSTEM AIR )

24 STRIP HEATER ESCORTS

RACOLDS 

 DASPASS 

ALCO

HEATCO

HOTSET

25 PAN HUMIDIFIER RAPID COOL 

HOTSET

ALCO 

26 RELIEF / PURGE VALVE BRASSOMATIC

27 THERMOSTATS HONEYWELL AUTOMATION 

RANCO 
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PENN

DANFOSS 

INDFOSS

JHONSON CONTROL 

RANUTROL 

28 HUMID STAT JHONSON CONTROL  

HONEYWELL AUTOMATION

PENN 

29 ANTI FREEZE THERMOSTAT RANCO

HONEYWELL AUTOMATION 

PENN

DANFOSS

INDFOSS 

30 PRESSURE/ DP/ VACUUM/ 
TEMPERATURE SWITCH 

BELLS CONTROLS LTD 

DANFOSS 

DK INSTRUMENTS

DRESSER  

 SOR INC 

VASU

SWITZER INSTRUMENT LTD. 

INDFOSS

TRAFAG  

GIC

ASHCROFT INDIA PVT LTD.

KASTURBA UDYOG 

BARKSDALE GMBH

PRECISION MASS PRODUCTS 

MITTAL REFRIGERATION

31 TEMPERATURE SWITCH INDFOSS 

SIEMENS

DANFOSS

DK INSTRUMENTS

SOR INC 

VASU 

DRESSER 

TOSHNIWAL 

SWITZER INSTRUMENT LTD.

32 FLOW SWITCH SWITZER INSTRUMENT LTD. 

LEVCON

DK INSTRUMENTS 

SBEM

V AUTOMAT
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SIEMENS

34 SIGHT FLOW INDICATORS SIGMA 

LEVCON

V AUTOMAT

TELLACE 

EUREKA INDUSTRIAL EQUIPMENTS PVT.LTD. 

TATA HONEYWELL 

BLISS ANAND

SCIENTIFIC DEVICES 

BK EQUIPMENTS

INSTRUMENTATION ENGINEERS 

35 RH SENSOR/TEMP SENSOR HONEYWELL AUTOMATION 

JOHNSON 

SIEMENS 

GENERAL INSTRUMENT CONSORTIUM

36 ANNUNCIATOR ICC  

PECON

PROCON

37 LT ADAPTER BOX FOR AL TO CU 
CABLE CONVERTOR 

CONTROL DEVICE 

SYSTEM POWER CONTROL 

JACKSON ENGINNEERS 

UNILEC

ELECTRIC ALLIED PRODUCT 

38 WATER SOFTENING PLANT THERMAX  

ION EXCHANGE

DOSI ION 

39 ROTAMETER CHEMTROLS SAMIL ( INDIA) PVT LTD.

EUREKA INDUSTRIAL EQUIPMENTS PVT.LTD. 

IL 

TRANSDUCERS AND CONTROL 

NOTES: 

1. THE SUB VENDOR LIST ABOVE IS INDICATIVE ONLY AND IS SUBJECT TO BHEL AND CUSTOMER 
APPROVAL DURING DETAILED ENGINEERING STAGE WITHOUT ANY COMMERCIAL &  DELIVERY 
IMPLICATION TO BHEL. BIDDER TO PROPOSE SUB VENDOR WITHIN 4 WEEKS OF PLACEMENT OF 
LOI. THEREAFTER NO REQUEST FOR ADDITIONAL SUB-VENDOR SHALL BE ENTERTAINED.  
2. THE INSPECTION CATEGORY WILL BE INTIMATED AFTER AWARD OF CONTRACT BY 
BHEL/CUSTOMER. HOWEVER THE SAME WILL BE ADHERED BY THE BIDDER WITHOUT ANY 
COMMERCIAL AND DELIVERY IMPLICATION TO BHEL/ CUSTOMER. 
3. PLEASE ALSO REFER RESPECTIVE SUB-SECTION C-3, C-4 &  C-5 FOR ELECTRICAL, C& I AND 
HANDLING RELATED EQUIPMENT LIST OF MAKE. 
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VENTILATION SYSTEM  

LIST OF MAKES OF SUB-VENDOR ITEMS 
 

LIST OF MAKES OF SUB-VENDOR ITEMS 
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VENTILATION SYSTEM  

LIST OF MAKES OF SUB-VENDOR ITEMS 
 

SL 
No  

ITEM VENDOR 

1 AIR WASHER & UAF* HYDERABAD POLUTION CONTROL  
SK SYSTEM  
ADVANCE VENTILATION   
DRAFT AIR    
BLUE STAR 
VOLTAS 
STERLING WILSON  
ROOTS COOLING SYSTEM 
C DOCTOR 
TAP 
PACK PLAST 
INDUSTRIAL PROJECTS AND PRODUCTS 

2 CENTRIFUGAL FAN FLAKT  
KRUGER 
DRAFT AIR 
HYDERABAD POLUTION CONTROL  
ADVANCE VENTILATION  
 PATEL AIR 
NICOTRA 
 SK SYSTEM 
MARATHON 
CB DOCTOR 
SARLA 
COMEFRI 

3 FRESH AIR/ SUPPLY/ 
EXHAUST/ RE UNIT FANS / 

PROPELLAR 

HYDERABAD POLUTION CONTROL  
SK SYSTEM  
ADVANCE VENTILATION  
KRUGER 
NICOTRA 
MARATHON 
FLAKT  
CB DOCTOR 
SARLA (SITAL) 
PATEL AIR 
KHAITAN 

4 PUMPS BEST & CROMPTON 
JYOTI  
SAM TURBO 
 KBL 
KSB 
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VENTILATION SYSTEM  

LIST OF MAKES OF SUB-VENDOR ITEMS 
 

M&P 
VOLTAS 
BEACON-WEIR  
WORTHINGTON  
FLOWMORE 
SULZER PUMPS INDIA LTD. 
BHARAT PUMPS & COMPRESSORS LTD  
FLOWSERVE INDIA CONTROL PVT LTD 
V-FLOW PUMPS & SYSTEMS CO 
KISHORE PUMPS 

5 LV MOTORS  (FLAME 
PROOF) 

SIEMENS 
ABB 
CGL  
MARATHON 
KEC  
BHARAT BIJLEE 
BHARAT ELECTRIC 
NGEF  
JYOTI 
LHP 

6 LV MOTORS  (NON FLAME 
PROOF) 

SIEMENS 
ABB 
CGL  
MARATHON 
KEC  
BHARAT BIJLEE 
BHARAT ELECTRIC 
NGEF  
JYOTI 
LHP 

7 AIR FILTER PUROLATOR 
FMI  
ANFILCO 
TENACITY  
JOHN FOWLER  
SPECTRUM  
AIR TECH  
PUROMATIC 

8 INSULTATION MATERIAL BEARDSHEL 
K-FLEX  
PARAMONT 
ARMAFLEX  
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VENTILATION SYSTEM  

LIST OF MAKES OF SUB-VENDOR ITEMS 
 

SUPREME 
LLOYDS 
UP TWIGA  
AEROCELL 

9 FIRE DAMPER TSC 
CARRYAIRE  
RAVISTAR (SYSTEM AIR ) 

10 BUTTERFLY VALVES AUDCO 
FOURESS ENGG 
 INTER VALVE 
BDK 
WEIR BDK 
TYCO  
CRANE PROCESS 
 KEYSTONE 
FLUIDLINE 
INSTRUMENTATION LTD 
R AND D MULTIPLES (METAL CAST) PVT LTD 
SURYA VALVES AND INSTRUMENTS MFG CO  
 PENTAIR VALVES AND CONTROLS INDIA PRIVATE LIMITED  

 UPADHAYA VALVES MANUFACTURERS PRIVATE LIMITED  

 VENUS PUMPS AND ENGG. WORKS  
11 NON RETURN VALVE LEADER VALVES 

H SARKAR 
FLUIDLINE 
HI-TECH 
CRESCENT VALVES 
A V VALVES 
BANKIM 
SHIVADURGA 
SURYA VALVES AND INSTRUMENT MANUFACTURING 

ATAM VALVES 
 GM DAULI & SONS  
KBL  
VENUS PUMPS AND ENGINEERING WORKS   

12 
 
 
 

STEEL GATE/GLOBE/NR 
VALVES(WATER SYSTEM) 

 
 

CRESCENT VALVES 
BDK 
AUDCO 
FOURESS ENGG 
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VENTILATION SYSTEM  

LIST OF MAKES OF SUB-VENDOR ITEMS 
 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

 

KIRLOSKAR BROTHERS LTD. 
SANT VALVES 
BOMBAY METAL & ALLOYS 
BANKIM 
LEADER VALVES 
H SARKAR 
AV VALVES 
VENUS PUMPS 
FLUIDLINE 
HI –TECH  
SHIVADURGA  
SURYA VALVES AND INSTRUMENT MANUFACTURING  

 ATAM VALVES  
 GM DAULI & SONS  
 KBL  

13 Pipes (MS/GI) - ERW SURYA ROSHNI 
 TISCO 
 DADU PIPES 
INDUS TUBES 
 WELSPUN  
TATA 
BST  
JINDAL 
SAIL 
PSL 
LALIT PROFILE  
 SAMSHI PIPE INDUSTRIES  
 S MUKUT PIPES  
 MANN INDUSTRIES 
SURENDRA ENGINEERING  
 PRATIBHA PIPES AND STRUCTURES PVT LTD  
 JCO GAS PIPES  
NUKAT TANK AND VESSELS  
 GOODLUCK TUBES  
  ADVANCE STEEL TUBES  
 BIHAR TUBES  
 HITECH PIPES  
 RATNAMANI 
 MAHARASHTRA SEAMLESS 

14 GI SHEETS FOR DUCTING TISCO 
INDIAN IRON & STEEL CO 
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VENTILATION SYSTEM  

LIST OF MAKES OF SUB-VENDOR ITEMS 
 

RASHTRIYA ISPAT NIGAM LIMITED 
ESSAR 
ISPAT INDUSTRIES 
JSW 
LLOYDS  
BHUSHAN STEELS 
TATA 
SAIL 
JINDAL 

15 GRILL/DIFFUSER/VOLUME 
CONTROL DAMPER 

AIR FLOW 
TSC 
AIR MASTER 
CARRYAIRE  
RAVISTAR (SYSTEM AIR ) 

16 HUMID STAT JHONSON CONTROL  
HONEYWELL AUTOMATION 
 PENN 

20 PRESSURE/ DP/ VACUUM/ 
TEMPERATURE SWITCH 

BELLS CONTROLS LTD  
DANFOSS 
DK INSTRUMENTS 
DRESSER  
 SOR INC 
VASU 
SWITZER INSTRUMENT LTD. 
INDFOSS 
TRAFAG  
GIC 
ASHCROFT INDIA PVT LTD. 
KASTURBA UDYOG 
BARKSDALE GMBH 
PRECISION MASS PRODUCTS 
MITTAL REFRIGERATION 

23 Y / POT STRAINER MULTITEX  
GREAVES COTTON 
JAYPEE 
SANT VALVES 
OTOKLIN 
GRAND PRIX  
GUJARAT OTOLIFT 
DS ENGG 
SAROJINI ENTERPRISE 
BHATIA ENGINEERING 
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VENTILATION SYSTEM  

LIST OF MAKES OF SUB-VENDOR ITEMS 
 

FILTERATION ENGINEERS INDIA PVT LTD 
SUNGOV ENGINEERING 

24 LOCAL CONTROL PANEL INDUSTRIAL CONTROL & APPLIANCE 
PYROTECH ELECTRONICS PVT. LTD. 
POSITRONICS PVT. LTD. 
CONTROL & SWITCHGEAR  
SIEMENS 
L&T 
GE POWER  
RITTAL  
HOFFMAN  

NOTES: 
1. *Designed by Hyderabad Pollution Control /  SK SYSTEM/ ADVANCE VENTILATION / DRAFT 
AIR/BLUE STAR/  VOLTAS/ STERLING WILSON/ROOTS COOLING SYSTEM/ C DOCTOR/ TAP/  Pack 
Plast/ Industrial projects and products & fabricated by their approved fabricator. 
 
2. THE SUB VENDOR LIST ABOVE IS INDICATIVE ONLY AND IS SUBJECT TO BHEL AND CUSTOMER 
APPROVAL DURING DETAILED ENGINEERING STAGE WITHOUT ANY COMMERCIAL & DELIVERY 
IMPLICATION TO BHEL. BIDDER TO PROPOSE SUB VENDOR WITHIN 4 WEEKS OF PLACEMENT OF LOI. 
THEREAFTER NO REQUEST FOR ADDITIONAL SUB-VENDOR SHALL BE ENTERTAINED.  
 
3. THE INSPECTION CATEGORY WILL BE INTIMATED AFTER AWARD OF CONTRACT BY 
BHEL/CUSTOMER. HOWEVER THE SAME WILL BE ADHERED BY THE BIDDER WITHOUT ANY 
COMMERCIAL AND DELIVERY IMPLICATION TO BHEL/ CUSTOMER. 
 
4. PLEASE ALSO REFER RESPECTIVE SUB-SECTION C-3, C-4 FOR ELECTRICAL AND C&I RELATED 
EQUIPMENT LIST OF MAKE. 
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2X500 MW TUTICORIN TPP  
(FGD SYSTEM PACKAGE) 

HVAC SYSTEM 
MANDATORY SPARE LIST 

SPECIFICATION NO. PE-TS-483-(571-13000-
A)-A001 
SECTION : I 
SUB-SECTION : E 
REV 00 
SHEET  1 OF 1 

SECTION-I 
SUB SECTION -E 

ANNEXURE-II 

MANDATORY SPARE LIST 
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2X500 MW TUTICORIN TPP  
(FGD SYSTEM PACKAGE) 

HVAC SYSTEM 
PAINTING & COLOUR SCHEME 

SPECIFICATION No: PE-TS-483-(571-13000-
A)-A001 
SECTION : I 
SUB-SECTION : E  
REV 00 

SECTION-I 

SUB SECTION E 

ANNEXURE-III 

PAINTING & COLOUR SCHEME 
(REFER SECTION C2) 
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2X500 MW TUTICORIN TPP  
(FGD SYSTEM PACKAGE) 

HVAC SYSTEM 
PAINTING & COLOUR SCHEME 

SPECIFICATION No: PE-TS-483-(571-13000-
A)-A001 
SECTION : I 
SUB-SECTION : E  
REV 00 

� For painting please refer the section C2-A. 
� Color shall be as per IS 5. 
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2X500 MW TUTICORIN TPP 
(FGD SYSTEM PACKAGE)  

HVAC 
LIST OF TOOLS & TACKLES 

SPECIFICATION No: PE-TS-483-(571-13000-
A)-A001 
VOLUME : II B 
SECTION : E 
REV 00 

ANNEXURE-IV 

LIST OF TOOLS & TACKLES 
REFER SUGGESTIVE PRICE FORMAT 
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2X500 MW TUTICORIN TPP  
(FGD SYSTEM PACKAGE) 

HVAC 
CLARIFIED WATER ANALYSIS  

SPECIFICATION No: PE-TS-483-(571-13000-
A)-A001 
VOLUME : II B 
SECTION : E 
REV 00 

ANNEXURE-V 

CLARRIFIED WATER ANALYSIS 
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2X500 MW TUTICORIN TPP
(FGD SYSTEM PACKAGE) 

HVAC SYSTEM 
DRAWINGS / DOCUMENTS SUBMISSION 

PROCEDURE

SPECIFICATION No: PE-TS-483-(571-13000-
A)-A001 
SECTION : I 
SUB-SECTION : E  
REV 00 
SHEET  1 OF 1 

SECTION-I

SUB-SECTION-E 

ANNEXURE-VI 

DRAWINGS / DOCUMENTS SUBMISSION PROCEDURE 
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2X500 MW TUTICORIN TPP  
(FGD SYSTEM PACKAGE) 

HVAC SYSTEM 
MASTER DRAWING LIST WITH SCHEDULE 

OF SUBMISSION

SPECIFICATION No: PE-TS-483-(571-13000-
A)-A001 
SECTION : I 
SUB-SECTION : E 
REV 00 

SECTION-I 

SUB-SECTION-E 

ANNEXURE-VII 

MASTER DRAWING LIST WITH SCHEDULE OF 
SUBMISSION 
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2X500 MW TUTICORIN TPP 
(FGD SYSTEM PACKAGE) 

HVAC SYSTEM 
MASTER DRAWING LIST 

WITH SCHEDULE OF 
SUBMISSION

SPECIFICATION No: PE-TS-444-(571-
13000- A)-A001 
SECTION : I
SUB-SECTION : E 
REV 00

 

Sl. No. DRG./ DOC. TITLE 

SCH. WEEK 
(FROM DATE 

OFLOI) 
1 HEAT LOAD CALCULATION FOR A/C SYSTEM OF FGD CONTROL BUILDING 3

2 
HEAT LOAD CALCULATION for Dry Ventilation Cooling System of FGD 
Building 3 

3 TECHNICAL DATA SHEET OF CENTRIFUGAL FANS FOR AIR HANDLING UNITS  6
4 TECHNICAL DATA SHEET & GA OF AIR HANDLING UNITS 6

8 
TECHNICAL DATA SHEET & G.A. DRWG. FOR CAST IRON VALVES(GATE 
VALVE,CHECK VALVE, GLOBE VALVE) OF VENTILATION SYSTEM 8 

9 TECHNICAL DATA SHEET & G.A. DRWG. FOR BUTTERFLY VALVE 8

10 
TECHNICAL DATA SHEET & G.A. DRAWING OF FIRE DAMPER WITH 
ACTUATOR FOR A/C & VENTILATION SYSTEM 8 

11 
TECHNICAL DATA SHEET & G.A DRAWING OF AIR-COOLED CONDENSING 
UNIT FOR FGD CONTROL BUILDING 6 

12 
TECHNICAL DATA SHEET & G.A. DRAWING FOR HEATER PACKAGE AND PAN 
HUMIDIFIER 10 

13 

TECHNICAL DATA SHEET & G.A. DRAWING OF AXIAL AIR FANS FOR A/C & 
VENTILATION SYSTEM ALONGWITH FIXING DETAILS AND GA OF PROPELLER 
FAN 10 

14 
GA OF SUPPLY/RETURN AIR DIFFUSER/GRILL FOR A/C & VENTILATION 
SYSTEM 8 

15 TECHNICAL DATA SHEET FOR SPLIT AIR CONDITIONERS 6

16 
TECHNICAL DATA SHEET FOR THERMAL & ACCOUSTIC INSULATION FOR A/C 
& VENTILATION SYSTEM 6 

17 
A/C EQUIPMENT LAYOUT (AHU & OUTDOOR UNITS) WITH COMPLETE 
FOUNDATION DETAIL FOR FGD CONTROL BUILDING 7 

18 PG TEST PROCEDURE FOR A/C & VENTILATION SYSTEM 12
19 OPERATION & MAINTENANCE MANUAL FOR A/C & VENTILATION SYSTEM 12

20 
A/C DUCT LAYOUT DRAWING FOR FGD CONTROL BUILDING AND OTHER 
MISC. CONTROL ROOMS 9 

21 
EQUIPMENT LAYOUT OF UAF UNIT ALONGWITH FOUNDATION DETAIL FOR 
FGD BUILDING. 9 

22 VENTILATION DUCT LAYOUT OF UAF UNIT FOR FGD BUILDING 9
23 TECHNICAL DATA SHEET OF GI SHEET FOR AC AND VENTILATION SYSTEM 4

25 
SPLIT AC SCHEDULE ALONGWITH HEAT LOAD CALCULATION FOR 
AUXILIARY BUILDING OF AC SYSTEM 10 

26 
 
VENTILATION FAN SCHEDULE 10 

27 TECHNICAL DATA SHEET OF PIPE FOR VENTILATION SYSTEM 4 
28 VENT. ARRANGEMENT FOR VARIOUS AUXILIARY BUILDING 11 
29 MQP OF CONDENSING UNIT 6 
30 MQP OF AHU 6 
31 MQP OF CENTRIFUGAL FAN 5 
32 MQP OF UAF 5 
33 MQP OF FILTERS 6 
34 MQP OF THERMAL INSULATION GLASS WOOL/ ROCK WOOL 6 
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2X500 MW TUTICORIN TPP 
(FGD SYSTEM PACKAGE) 

HVAC SYSTEM 
MASTER DRAWING LIST 

WITH SCHEDULE OF 
SUBMISSION

SPECIFICATION No: PE-TS-444-(571-
13000- A)-A001 
SECTION : I
SUB-SECTION : E 
REV 00

 
35 DATA SHEETS OF INSTRUMENTS, JBs ALONG WITH CATALOGUES 10 
36 INSTRUMENT & DRIVE LIST WITH SET POINTS & LOCATION DATA 10 
37 FIELD JB/LIE/LIR TERMINATIONS /GROUPING DOCUMENT 11 

38 
RECOMMENDED CONTROL SCHEMES / LOGIC DIAGRAMS (TO BE 
IMPLEMENTED IN DDCMIS) 6 

39 INPUT / OUTPUT SIGNAL LIST (ANALOG & BINARY) 5 
40 ANNUNCIATION & SOE LIST 8 

41 
CABLE SCHEDULE (IN BHEL EXCEL FORMAT) & CABLE INTERCONNECTION 
DETAILS 12 

42 HMI PICTURES/ PLANT SCHEMATICS/SYSTEM CONFIGURATION DIAGRAM 6 
43 QUALITY PLANS (INSTRUMENTs etc.) 6 
44 INSTRUMENT INSTALLATION/ HOOK UP DRAWINGS 6 
45 CONTROL & OPERATIONAL WRITE-UP FOR THE SYSTEM 5 

 

Notes: 
1. The above drawing list is tentative and shall be finalized with the successful bidder after 

placement of order. While some of the drawings indicated above may not be applicable, some 
additional drawings may also be required based on scope of work. 

 
2. Drawings shall be prepared in Auto-Cad latest edition. Required no. of hard and soft copies 

(editable) of the drawings shall be furnished as per requirement specified elsewhere in the 
specification. 

 
3. Only manual calculation with authentic supporting literature (e.g. extracts of hand Book/ 

standard/codes) shall be acceptable. All design calculations and drawings shall be in SI system 
only. 

 
4. All the drawings and documents including general arrangement drawing, data sheet, calculation 

etc. to be furnished to the customer during detailed engineering stage shall include / indicate the 
following details for clarity w.r.t. Inspection, construction, erection and maintenance etc.:- 

 
a) All drawings and documents shall indicate the list of all reference drawings including 

general arrangement. 
b)  All drawings shall include / show plan, elevation, side view, cross - section, skin 
  section, blow - up view; all major self-manufactured and bought out items shall be labeled 
and included in BOQ / BOM in tabular form. 
 
c) Painting schedule shall also be made as a part of general arrangement drawing of each 

equipment / items indicating at least 3 trade names. 
 

d) All the drawings required to be furnished to customer during detailed engineering stage 
shall include technical parameters, details of paints and lubrication, hardness and BOQ / 
BOM in tabular form indicating all major components including bought out items and their 
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2X500 MW TUTICORIN TPP 
(FGD SYSTEM PACKAGE) 

HVAC SYSTEM 
MASTER DRAWING LIST 

WITH SCHEDULE OF 
SUBMISSION

SPECIFICATION No: PE-TS-444-(571-
13000- A)-A001 
SECTION : I
SUB-SECTION : E 
REV 00

 
quantity, material of construction indicating its applicable code / standard, weight, make 
etc. 

 
e) Drawings/ documents to be submitted for purchasers review/ approval shall be under 

Revision A, B, C… etc. while drawings /documents to be submitted thereafter for 
customer’s approval after purchaser’s approval shall be under R-0, 1, 2, 3 ….etc. 

 
f) Drawings and documents not covered above but required to check safety of machines/ 

system, shall be submitted during detailed engineering stage without any commercial 
implication. 

 
g) All drawings shall include "B.O.M" and indicate quantity, material of construction, make 

along with IS/BS No., Technical parameters, dimensions, hardness, machining symbol and 
tolerance, requirement of radiography and hydraulic tests, painting details, elevation, side 
view, plan, skin section and blowup view for clarity. 

 
h)  All drawings shall be prepared as per BHEL's title block and shall bear BHEL's drawing No. 

 
i) Schedule of drawings submissions, comment incorporations & approval shall be as 

stipulated in the specifications. The successful bidder shall depute his design personnel to 
BHEL’s/ Customer’s/ Consultant’s office for across the table resolution of issues and to get 
documents approved in the stipulated time.  

 
j)  Bidder to follow the following the drawing submission schedule: 

 
k) 1st submission of drawings from date of LOI as per the submission schedule. 

 
l) Every revised submission incorporating comments – within 7 days. 

 
m) 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 his personal to BHEL / Customer's place any number of time as per 
the requirement for across the table discussions/ finalizations/ submissions of drawings. 
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2X500 MW TUTICORIN TPP  
(FGD SYSTEM PACKAGE) 

HVAC SYSTEM 
FORMAT FOR OPERATION AND 

MAINTENANCE MANUAL

SPECIFICATION No: PE-TS-483-(571-13000-
A)-A001 
SECTION : I 
SUB-SECTION : E 
REV 00  

SECTION-I 

SUB-SECTION-E 

ANNEXURE-VIII 

FORMAT FOR OPERATION AND MAINTENANCE 
MANUAL 
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2X500 MW TUTICORIN TPP  
(FGD SYSTEM PACKAGE) 

HVAC SYSTEM 
FORMAT FOR OPERATION AND 

MAINTENANCE MANUAL

SPECIFICATION No: PE-TS-483-(571-13000-
A)-A001 
SECTION : I 
SUB-SECTION : E 
REV 00  

Project name  : 
Project number  : 
Package Name  : 
PO reference  : 
Document number : 
Revision number : 

Sl.no. & 
Sections 

Description Tick ( √ )if included in 
Manual 

Remarks 

 
Yes No Not 

Applicable 

1.
COVER PAGE 

    

1.1 Project Name     
1.2 Customer/consultant Name     
1.3 Name of Package     
1.4 Supplier details with phone, FAX ,email address 

, Emergency Contact number 
    

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

    

1.6 Revision history with approval Details     
2.0

INDEX  

 

    

2.1 showing the sections & related page nos 
All the pages should be numbered section wise 

    

3.0
DESCRIPTION OF PLANT/SYSTEM 

    

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

    

3.2 Equipment list and basic parameter with Tag 
numbers  

    

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

    

3.4 Associated other packages and Interface 
/terminal points  

    

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

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

    

3.7 Single line/wiring diagrams     
3.8 Control philosophy /control write-ups     
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2X500 MW TUTICORIN TPP  
(FGD SYSTEM PACKAGE) 

HVAC SYSTEM 
FORMAT FOR OPERATION AND 

MAINTENANCE MANUAL

SPECIFICATION No: PE-TS-483-(571-13000-
A)-A001 
SECTION : I 
SUB-SECTION : E 
REV 00  

Sl.no. & 
Sections 

Description Tick ( √ )if included in 
Manual 

Remarks 

 
Yes No Not 

Applicable 

4.0
COMMISSIONING ACTIVITIES (IF NOT COVERED 
IN SEPARATE DOCUMENT I.E. ERECTION 
MANUAL, COMMISSIONING MANUAL) 

    

4.1 Pre-Commissioning Checks     
4.2 handling of items at site     
4.3 Storage at site     
4.4 Unpacking & Installation  procedure      

5.0
OPERATION GUIDELINES FOR PLANT 
PERSONAL/USER/OPERATOR 

    

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

    

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

    

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

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

    

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

    

5. 6 Trouble shooting with causes and remedial 
measures 

    

5. 7 Routine operational checks, recommended logs 
& records 

    

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

    

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

procedures  
    

6.0
MAINTENANCE GUIDELINES FOR PLANT 
PERSONAL  
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2X500 MW TUTICORIN TPP  
(FGD SYSTEM PACKAGE) 

HVAC SYSTEM 
FORMAT FOR OPERATION AND 

MAINTENANCE MANUAL

SPECIFICATION No: PE-TS-483-(571-13000-
A)-A001 
SECTION : I 
SUB-SECTION : E 
REV 00  

Sl.no. & 
Sections 

Description Tick ( √ )if included in 
Manual 

Remarks 

 
Yes No Not 

Applicable 

6.1 List of Special Tools and Tackles required for 
Overhaul/Trouble shooting including special 
testing equipment required for calibration etc. 

    

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

    

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

    

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

    

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

    

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

    

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

    

6.8 List of mandatory and recommended spare 
parts list  

    

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

    

6.10 Guarantee and warranty clauses      
7.0 Statutory and other specific requirements 

considerations.   
    

8.0 List of reference documents     
9.0 Binding as per requirement     
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2X500 MW TUTICORIN TPP  
(FGD SYSTEM PACKAGE) 

HVAC SYSTEM 
SITE STORAGE AND PRESERVATION

SPECIFICATION No: PE-TS-483-(571-13000-
A)-A001 
SECTION : I 
SUB-SECTION : E 
REV 00 

SECTION-I 

SUB-SECTION-E 

ANNEXURE-IX 

SITE STORAGE AND PRESERVATION 
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2X500 MW TUTICORIN TPP  
(FGD SYSTEM PACKAGE) 

HVAC SYSTEM 
           

SPECIFICATION No: PE-TS-483-(571-13000-
A)-A001 
SECTION: II 

REV. 00  

 
 

   
 
 
 
 
 
 

SECTION II
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2X500 MW TUTICORIN TPP  
(FGD SYSTEM PACKAGE) 

HVAC SYSTEM 
INSPECTION AND TESTING

SPECIFICATION No: PE-TS-483-(571-13000-
A)-A001 
SECTION : II 
SUB-SECTION : 1 
REV 00 

SECTION-II 

SUB-SECTION-1 

INSPECTION AND TESTING 
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2X500 MW TUTICORIN TPP  
(FGD SYSTEM PACKAGE) 

HVAC SYSTEM 
INSPECTION AND TESTING

SPECIFICATION No: PE-TS-483-(571-13000-
A)-A001 
SECTION : II 
SUB-SECTION : 1 
REV 00 

1.01.00  Inspection and Tests during Manufacture. 
 
1.01.01   The method and techniques to be used by the Bidder for the control of quality during 

manufacture of all plant and equipment shall be agreed with the Owner. 
 
1.01.02   The Owner’s general requirements with respect to quality control and the required 

shop tests are set out elsewhere in this specification. 
 
1.01.03   Before any item of plant or equipment leaves its place of manufacture the Owner shall 

be given the option of witnessing inspections and tests for compliance with the 
specification and related standards. 

 
1.01.04   Advance notice shall be given to the Owner as agreed in the Contract, prior to the 

stage of manufacture being reached, and the piece of plant must be held at this stage 
until the Owner has inspected the piece, or has advised in writing that inspection is 
waived.  If having consulted the Owner and given reasonable notice in writing of the 
date on which the piece of plant will be available for inspection, the Owner does not 
attend the Bidder may proceed with manufacture having forwarded to the Owner duly 
certified copies of his own inspection and test results. 
 
 
The owner’s representative shall have at all reasonable times access to bidder’s or his 
sub-vendor’s premises and shall have power to inspect/ examine materials and 
workmanship or equipment under manufacture. 

   
  The Bidder shall forthwith forward to the engineer duly certified copies of the Test 

Certificates in six copies (one to the Purchaser and five to the Consulting Engineer) for 
approval. Further nine (9) copies of Shop Test Certificates shall be bound with 
Instruction Manuals referred to elsewhere. 
 
For electrical equipment, routine tests as per relevant IS spec are to be carried out on 
all equipment. Type tests are also to be carried out on selected equipment as detailed 
in the specs of concerned electrical equipment. 
 

1.01.05   Under no circumstances any repair or welding of castings be carried out without the 
consent of the Engineer. Proof of the effectiveness of each repair  by radiographic 
and/or other non-destructive testing technique, shall be provided to the Engineer. 

 
1.01.06   All the individual and assembled rotating parts shall be statically and dynamically 

balanced in the works. 
  Where accurate alignment is necessary for component parts of machinery normally 

assembled on site, the Bidder shall allow for trial assembly prior to despatch from 
place of manufacture. 

 
1.01.07  All materials used for the manufacture of equipment covered under this specification 

shall be of tested quality. Relevant test certificates shall be made available to the 
Purchaser. The certificates shall include tests for mechanical properties and chemical 
analysis of representative material. Equipment or parts coming under any statutory 

Page 483 of 494

448536/2021/PS-PEM-MAX
490



2X500 MW TUTICORIN TPP  
(FGD SYSTEM PACKAGE) 

HVAC SYSTEM 
INSPECTION AND TESTING

SPECIFICATION No: PE-TS-483-(571-13000-
A)-A001 
SECTION : II 
SUB-SECTION : 1 
REV 00 

Regulations shall be  certified by a Competent Authority under the regulations in the 
specified format. 

 
1.01.08   All pressure parts connected to pumping main shall be subjected to hydraulic testing 

at a pressure of 150% of shut-off head for a period not less than one hour. Other parts 
shall be tested for one and half times the maximum operating pressure, for a period 
not less than one hour.  

 
1.01.09   All necessary non-destructive examinations shall be performed to meet the applicable 

code requirements. 
 
1.01.10   All welding procedures adopted for performing welding work shall be qualified in 

accordance with the requirements of Section-IX of ASME code or IBR as applicable. All 
welded joints for pressure parts shall be tested by liquid penetrant examination 
according to the method outlined in ASME Boiler and Pressure Vessel code. 
Radiography, magnetic particle examination magnuflux and ultrasonic testing shall be 
employed wherever necessary/ recommended by the applicable code. At least 10% of 
all major but welding joints shall be radiographed unless otherwise stipulated.  

 
 Statutory payments in respect of IBR approvals including inspection shall be made by 

the bidder.  Bidder’s scope shall include to preparation of all necessary documents, co-
ordination and follow-up for above approval. Owner shall only forward 
assistance/endorsement of documents /design /drawings /reports/records to be 
submitted for approval as stipulated/ required by Statutory Authorities till registration 
of the unit and clearance for commercial operation.  

 
1.02.00   Performance Tests at Site 
 
1.02.01   The full requirements for testing the system shall be agreed between the Owner and 

the Bidder prior to Award of Contract.  The completely erected System shall be tested 
by the Bidder on  site  under normal operating conditions. The Bidder shall also ensure 
the correct performance of the System under abnormal conditions, i.e. the correct 
working of the various emergency  and  safety  devices, interlocks, etc. 

 
1.02.02   The Bidder shall provide complete details of his normal procedures for testing, for the 

quality of erection and for the performance of the erected plant. These tests shall 
include site pressure test on all erected pipe work to demonstrate the quality of the 
piping and  the  adequacy of joints made at site. 

 
1.02.03   The Bidder shall furnish the quality procedures to be adopted for assuring quality from 

the receipt of material at site, during storage, erection, pre-commissioning  to tests  on  
completion  and  commissioning  of the  complete system/equipment. 

 
1.03.00   For details of specific tests required on individual equipment refer to respective 

section of this specification. 
 
All Statutory testing / clearance is in Bidder’s scope including payment of all fees, etc. 
as required 
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2X500 MW TUTICORIN TPP  
(FGD SYSTEM PACKAGE) 

HVAC SYSTEM 
INSPECTION AND TESTING

SPECIFICATION No: PE-TS-483-(571-13000-
A)-A001 
SECTION : II 
SUB-SECTION : 1 
REV 00 

QAP FORMAT  

PROJECT: 

VENDOR : 

 SL COMPONENT /OPERATION CHARACTERISTICS 
CHECKED

CATEGORY TYPE /METHOD EXTENT REFERENCE ACCEPTANCE FORMAT REMARKS

NO OPERATIONS OF CHECK OF CHECK DOCUMENTS NORMS OF RECORD P W V
1 2 3 4 5 6 7 8 9 11

Legend: 1. BHEL 2. Vendor 3. Sub-Vendor

QP No CQS/SQP/31 Signature Date

Name

Page No 1 of 1 Party

Rev   

Customer/Consultant Bhel Vendor

10

AGENCY

BHARAT HEAVY ELECTRICALS LIMITED

CORPORATE QUALITY ASSURANCE

SYSTEM : 

ITEM :

Page 485 of 494

448536/2021/PS-PEM-MAX
492



2X500 MW TUTICORIN TPP
(FGD SYSTEM PACKAGE) 

HVAC SYSTEM 
LIST OF DOCUMENTS TO BE SUBMITTED WITH 

BID 

SPECIFICATION No: PE-TS-483-(571-13000-
A)-A001 
SECTION : II  
SUB-SECTION : 2   
REV: 00  
SHEET  1 OF 1    

BIDDER SHOULD SUBMIT THE SIGNED AND STAMPED COPY OF THE 
FOLLOWING DOCUMENTS: 

1. Compliance cum confirmation certificate  
2. Guaranteed power consumption (In the format attached in the spec mentioning KW 

rating). 
3. Un priced format for main package (mentioning quoted/NA against each item) 
4. Un priced format for Mandatory spare (mentioning quoted against each item) 
5. Un priced format for Tools and Tackles (mentioning quoted against each item) 
6. Un priced format for Commissioning spare (mentioning quoted against each item) 
7. Complete set of technical specification duly signed and stamped. 
8. Deviation schedule /No deviation certificate in attached format ‘Deviation sheet (Cost of 

withdrawal)’. 
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1.  Compliance cum confirmation certificate 
2.  Unpriced price format for Main Package along with Mandatory Spare, Tools and Tackles,                  
Commissioning Spares & O&M Services ( mentioning quoted /not quoted against each item)   
3. Deviation schedule /No deviation certificate in attached format ‘Deviation sheet (Cost of withdrawal)’.



2X500 MW TUTICORIN TPP  
(FGD System Package) 

HVAC SYSTEM 
    COMPLIANCE CUM CONFIRMATION 

CERTIFICATE

SPECIFICATION No: PE-TS-483-(571-13000-
A)-A001 

SECTION : II  
SUB-SECTION : 3   
REV. NO.    00                   
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 
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2X500 MW TUTICORIN TPP  
(FGD System Package) 

HVAC SYSTEM 
    COMPLIANCE CUM CONFIRMATION 

CERTIFICATE

SPECIFICATION No: PE-TS-483-(571-13000-
A)-A001 

SECTION : II  
SUB-SECTION : 3   
REV. NO.    00                   
SHEET: 2 OF 2

commissioning, additional requirements emerges due to customer and / or consultant’s 
comments. No extra claims shall be put on this account 

 
j) Schedule of drawings submissions, comment incorporations & approval shall be as 

stipulated in the specifications. The successful bidder shall depute his design personnel to 
BHEL’s / Customer’s / Consultant’s office for across the table resolution of issues and to 
get documents approved in the stipulated time. 

 
k) As built drawings shall be submitted as and when required during the project execution. 

 
l)   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.  

 

Page 488 of 494

448536/2021/PS-PEM-MAX
495



2X500 MW TUTICORIN TPP  
(FGD System Package) 

HVAC SYSTEM 
PRE-BID CLARIFICATION SCHEDULE

SPECIFICATION No: PE-TS-483-(571-13000-
A)-A001 

SECTION : II  
SUB-SECTION : 4   
REV. NO.    00
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 
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2X500 MW TUTICORIN TPP  
(FGD System Package) 

HVAC SYSTEM 
NO DEVIATION CERTIFICATE 

SPECIFICATION No: PE-TS-483-(571-13000-
A)-A001 
SECTION : II  
SUB-SECTION : 5   
REV: 00  
SHEET  1 OF 1 

 
 
 
 
 
 
 
 

DEVIATION SHEET (COST OF WITHDRAWAL) 
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2 X 500MW TUTICORIN TPP( FGD SYSTEM)



PROJECT ENGINEERING MANAGEMENT

POWER SECTOR

NOIDA

NLC TAMILNADU POWER LIMITED
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FEED PUMP
HOUSEE:903.8908

S:55.8702

E:903.8908
S:36.8702

E:929.8908
S:55.8702
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 


 


 
 

 
 


 
 


  




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DETAIL-Y

B
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A BLEVEL
FLOOR
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DOOR

HOUSE

LEVEL
FLOOR
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DETAIL-X

DETAIL-Y

M/s DEVELOPMENT CONSULTANTS PVT LTD

एनएलसी तमिलनाडु पावर लिमिटेड
NLC TAMILNADU POWER LIMITED

FLUE GAS DESULPHURIZATION SYSTEM
(FGD) PACKAGE

NLC TAMILNADU POWER LIMITED (NTPL)
2x500 MW COAL FIRED UNITS AT TUTICORIN

CUSTOMER:

CONSULTANT:

PACKAGE:

PROJECT:
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