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TECHNICAL SPECIFICATION 
 

                                    FOR 
 

FOAM PUMPS WITH DRIVES 
 
 

 
 

PROJECT : 
2 X 660 MW MAITREE SUPER THERMAL POWER 
PROJECT, RAMPAL, BANGLADESH                           

CUSTOMER : 
BANGLADESH-INDIA FRIENDSHIP POWER 
COMPANY (PVT.) LIMITED (BIFPCL) 

OWNER CONSULTANT: FICHTNER GmbH & Co KG 
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LIST OF ENCLOSURES 

 Annexure 1 - P&ID  for Pump & Drive assembly, System P&ID and Layout 

 Annexure 2 - Pump-Motor-Engine datasheet 

 Annexure 3 - Price bid Format 

 Annexure 4 - Checklist 

 Annexure 5- Customer/Consultant specification 

a) Site condition 
b) Fire Protection system details 
c) Pump details 
d) LT Motor details 
e) Instrumentation details 
f) Battery & Battery Charger details 
g) Cable & Cable tray details 
h) Vibration requirement 
i) Testing requirements 
j) Painting & colour code 
k) Sub vendor list 

 Annexure 6 - Experience Record Proforma 

 Annexure 7 - QAP Guide Line & Formats 

 Annexure 8- void  

 Annexure 9 - Master DOC List Format  

 Annexure 10- Deviation Format 

 Annexure 11- Pre-bid clarification format 

 Annexure 12- Packing, Forwarding and Painting 
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DOCUMENTS TO BE SUBMITTED WITH THE BID: 

 
The bidder must submit the following documents along with their bid to enable BHEL to 
evaluate their offer. 
 

i. Duly filled in Pump-Motor-Diesel Engine datasheet (Annexure-2) 

ii. Tentative GA Drawings for all variants Pump & Drive assembly 

iii. Performance curve of Pump 

iv. Un-priced copy of price in attached BHEL price bid formats (Annexure-3) indicating 

quoted/ not quoted against each row & column.  

v. Checklist as per (Annexure-4) 

vi. Equipment qualification criteria / PTR / Reference Lists as per (Annexure-6) 

vii. Bidder shall submit NO DEVIATION certificate along with their offer. Any specific 

deviations, which are impractical, shall be raised in form of pre-bid queries as per 

Annexure-11 before submission of Techno Commercial offer. 

 
In case the above-mentioned documents are not submitted with the offer, the offer of the 
bidder may be liable for technical rejection. 
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1. INTENT OF SPECIFICATION 

 
This specification specifies the requirement of Design, Engineering, Manufacturing, 
Assembling, Inspection, Testing at manufacturer’s works and Delivery of properly packed and 
painted Foam pumps including Drive assembly with all accessories as specified in the scope 
of work and as required for the safe and trouble-free operation of equipment to be installed at 
site. 

 
2. SPECIAL NOTES TO BIDDERS 
 

2.1 This specification shall be read in conjunction with its enclosures. In case of any discrepancy 
arising between this specification & its enclosures, the most stringent of all shall be followed 
and shall over-ride others. Further, if a requirement in this specification or its enclosures, calls 
for decision of owner/BHEL, it shall be bidder’s sole responsibility to clearly bring out the 
same distinctively in his technical tender offer, so as to enable owner/BHEL to furnish their 
decision. If such a requirement is not duly addressed by bidder during tender stage and same 
comes out during order execution stage, it shall be binding on the bidder to comply with the 
decision furnished by owner/BHEL then, without any cost, delivery, or any other commercial 
implications. 

 
2.2 Any additional equipment, material, etc., which are not specifically mentioned here, but are 

required to make the supplied equipment complete in all respect, in accordance with the intent 
of this technical specification, contractual agreement, statutory requirements, 
relevant/applicable codes/standards, good engineering practices, and for safe and trouble-free 
operation, shall be deemed to be covered under the scope of this specification. 

 
2.3 The Bidder shall accept full responsibility for the completeness and for the faultless working 

of all the equipment’s. These shall be executed on the basis of proven design principle and in 
accordance with the latest state of the art in such a manner that the purpose to be served by the 
Pump unit is fulfilled in every respect and a maximum of operational dependability and 
efficiency are assured. Standardization of equipment, materials etc. shall be employed in the 
design. Care shall be taken to ensure safe operation as well as simplicity of assembling and 
dismantling of all parts of the plant. 

 
2.4 Bidder shall quote strictly as per the scope of supply and requirements of this specification.  

 
2.5 Bidder offer shall be strictly as per these specification requirements. Unsolicited or Alternate 

offers from the bidders will not be entertained. 
 

2.6 In case bidder feels that it is necessary to exclude some components of scope of supply or 
some of the features of specification requirements due to any technical constraints, bidder shall 
bring the same to the notice of purchaser during pre-bid stage and take their prior approval 
before submission of their bid.  

 
2.7 Incase Bidder is unable to offer due to any specific requirement of specification, Bidder shall 

bring out the same in their regret letter. Otherwise, it will be considered that non-participation 
by the bidder is attributable to reasons other than any specification requirements. 
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3. PROJECT INFORMATION 
 

Sl. 
No. Owner Bangladesh-India friendship power company 

(Pvt.) Limited (BIFPCL) 

1.  Project 2 X 660 MW Maitree Super Thermal Power 
Project, Rampal, Bangladesh                           

2.  Owner’s consultant Fichtner GmbH & Co KG 
3.  Location Rampal,Division:Khulna,District:Bagerhat, Bangladesh 

4.  Nearest Airport 105 km from Jessore Airport,  
12 kms from proposed Khan Jahan Ali Airport 

5.  Nearest Railway Station 36 km from Khulna Junction Railway Station 

6.  Co-ordinates 
The site is geographically located between 22° 
370'0"N to 22°34'30"N and 89°32'0" E to 89°34'5" 
E 

7.  Elevation +5.00 meters above sea level 

8.  Maximum Ambient 
Temperature (deg. C) 

36.9 

9.  Minimum Ambient 
Temperature (deg. C) 

12.2 

10.  Design Ambient for 
Electrical equipment / 
system (deg. C) 

50 

11.  

Relative Humidity  The relative humidity varies drastically during the 
Monsoon Season with 80% to 90% and the lowest 
levels of 20% to 30% during the Summer 
Season. 

12.  Other details Refer enclosed specification [Annexure-2 A] 
 

 Note: Any data required for designing the equipment, bidder may ask prior to the submission 
of bid. 
 

4. APPLICATION OF SYSTEM 
 
1 No. of Electric motor driven and 1 No of Diesel Engine driven Foam Pump (Gear Pump) is 
envisaged for supplying foam to foam system from foam storage tank. 
 

5. TECHNICAL DETAILS/REQUIREMENTS 
 

5.1. Design Parameters of the Foam Pump 
 

  

Sl. 
No. 

Description Unit Rated Condition 
 

1 Temperature of Fluid Deg. C Ambient 
3 Capacity of each pump m3/hr 11.5 
4 Pump discharge Pressure Kg/cm2 (g) 12.1 
5 Available Pressure at Pump suction nozzle Kg/cm2 (a) 1.0 
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6. SCOPE OF SUPPLY 

 
Scope of supply shall be as per FM standard (FM 1313) / UL standard. 

 
Please refer to the enclosed P&ID for Foam Pumps (Annexure-1) for general clarity on scope 
of supply.  The system shall be provided as per Annexure-1 taking into all requirements 
including for testing, painting, documentation, sub vendor list, equipment specifications etc., 
specified in this specification and enclosures [Annexure- 1 to 12].  

 
Quantity of Pump & Drive Assembly 
 
2 Nos. of Foam Pumps (Gear Pump) [1 No Motor Driven +1 No Engine Driven]. 
 
The scope of supply or each Pump & Motor/ Diesel Engine drive assembly is as given below: 
 

6.1. Pump 
 
Gear Pump complete with all accessories as per specification. 
 
Gear pumps shall be FM approved [Class Number: 1313] / UL listed. Scope of supply shall 
be as per FM / UL standard, Annexure-1 & subsequent clause of this specification. 

 
6.2. Drives for pumps [Motor/Diesel Engine]  

 
6.2.1. Motor 

 
Voltage levels for Motors: 
 
Motor for Pump: 415 V 

 
Electric motors designed as per NEMA MG 1, IEC 60034-1 & NFPA. 
 
The manufacturer shall specify which standard is to be referenced, and certify that the motor 
used is in compliance with said standard, providing any supporting documentation requested 
by FM Approvals / UL listed to verify compliance. 
 

6.2.2. Diesel Engine 
 
The Diesel Engines shall be FM approved / UL listed. The scope of supply shall be as per FM 
standard [Class Number: 1333] / UL standard, Annexure-1 & subsequent clause of this 
specification. 
 

6.2.3. Controller 
 
Each driver shall have its own dedicated controller. 
Electric-Drive Controllers and Engine-Drive Controllers shall be FM [Class Number 
1321/1323] approved / UL listed. The scope of supply shall be as mentioned in FM/UL 
standard. 
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Controllers for electric motor driven pumps are designed for three phase NEMA Design “B” 
motors or equivalent.  
 
Controllers for diesel engine driven pumps are used with FM /UL approved diesel engine 
drivers as per FM Approvals (standard Class 1333) / UL standard. 
 
All cabling [control/signal/power] from Controller to Motor, Controller to Engine-Battery-
Battery charger etc shall be in bidder scope of supply. Bidder to furnish cable BOQ & electrical 
loads.  
 
Notes: 
1. All wiring on the engine, including starting circuitry, shall be sized on a continuous-duty 
basis. Battery cables shall be sized in accordance with the engine manufacturer’s 
recommendations considering the cable length required for the specific battery location. 
2. The controller for the motor shall be DOL type. 

 
Software:  
 
Bidder to submit Soft copy and hard copy of logics executed in Controllers for uploading the 
same by end customer later. 
 

6.2.3.1. Terminal point for power supply 
 
BHEL shall provide 1 no of feeder [415 V, (+/-) 10%, 3 phase, 50 Hz] for each Controller for 
Motor driven Foam Pump. Further distribution shall be in bidder scope of supply. Required 
cable glands, lugs shall be in bidder scope of supply 
 
BHEL shall provide 1 no of feeder [240 V, (+/-) 10%, 3 phase 50 Hz] for each Controller for 
Engine driven Foam Pump. Further distribution shall be in bidder scope of supply. 

 
6.2.3.2. Diesel Engine Fuel Tank 

 
Fuel supply tank shall have a capacity at least equal to 1 gal per hp (5.07 L per kW), plus 5 
percent volume for expansion and 5 percent volume for sump. 
 
An overfill protection for the tank shall be provided. Level indicator and Level Transmitter, 
required piping [5 m length minimum], valves [from tank to engine and engine to tank]  etc as 
per Annexure-1 shall be included in bidder scope. Valve in the fuel feed pipe between the fuel 
tank and the engine shall be placed adjacent to the tank and it shall be locked in the open 
position. Fuel piping shall be as per NFPA. Please refer Annexure 1-B for layout of various 
equipment’s of Pump skid. 
 
Tanks shall be securely mounted on noncombustible supports. Accordingly, bidder to supply 
Fuel Tank mounting structure, all fixing accessories. Bidder to ensure sufficient leg height for 
flow of fuel from tank to Engine up to minimum level of fuel and ensuring  engine 
manufacturer’s fuel pump static head pressure limits not be exceeded when the level of fuel 
in the tank is at a maximum. . 
 
For details [such as pipe size, fill-drain-vent connections etc.] pl refer Annexure-1 & NFPA. 
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6.2.3.3. Diesel Engine Exhaust System 

 
The exhaust system shall be gas tight throughout the operating range of exhaust temperatures 
and pressures. It shall be designed with an outlet connection to readily duct exhaust gases 
outside the engine room and away from air-intake systems. The system shall be sized in 
accordance with the manufacturer’s recommendations, and arranged to preclude the entry of 
water into the pump room. The exhaust manifold and turbocharger housing (when provided 
by the drive manufacturer) shall be suitably guarded, insulated, or cooled to prevent fire 
hazards and injury to operators. Each diesel engine fire pump driver in a multiple engine room 
shall have an independent exhaust system.  
 
Based on layout enclosed [refer Annexure 1-B], bidder to consider suitable length of exhaust 
piping with silencer, SS metal expansion below & insulation with required no of bends.  
 

6.2.3.4. Starting & Charging System 
 
Starting & charging system shall be as per FM-1333 / UL standard. 
 
Starting system: 
 

i. Two (2) sets (1 working & 1 standby, 100% capacity) of 24 or 12 Volt (as applicable) 
Automotive type battery with charger for each diesel engine driven fire water pumps shall 
be provided. Batteries shall be sized considering the maximum parasitic loads allowed by 
NFPA20 for the engine, controller, and other skid equipments.   
 

ii. Each engine shall be provided with 2 Nos. of Ni-Cd or Lead-acid plante battery units as 
per IS. Battery shall be sized as per FM-1333 / UL standard. 
 

iii. The starting system shall be compatible with FM Approved/ UL listed controllers.. 
 

iv. Storage batteries shall be rack supported above the floor, secured against displacement, 
and located where they will not be subject to excessive temperature, vibration, mechanical 
injury, or flooding with water.  Accordingly, bidder to provide suitable stand/structure for 
mounting the battery. 

 
Charging system: 
 
All starting systems shall be rechargeable by both engine-driven and auxiliary devices. The 
systems shall be arranged so that a FM approved/UL listed controller maintains fully charged 
starting energy reservoirs by means of the auxiliary recharging device. 
 
Controllers shall provide alternate starts on alternate batteries, so a design using battery starting 
shall include all necessary contactors and wiring. Alternatively, the monitoring system shall 
note the level of charge on both batteries, and select the battery with the highest level of charge 
remaining. Accordingly, each diesel engine shall be provided with two (2) battery charger units. 
Each charger unit shall be capable of charging one (1) set of battery at a time. Provision shall, 
however, be kept so that any of the charger units of a particular engine can be utilised for 
charging any one of the two (2) batteries of that engine.  
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6.3. Coupling Between Pump and Drives [motor/engine] 

 
Coupling between pump and drive shall be as per FM standard (FM-1313) / UL standard. 

 
6.4. Mechanical Seal 

 
Sealing arrangement shall be as per FM standard (FM-1313)/UL standard. 

 
6.5. Baseplate 

 
The baseplate with fixing bolts shall be suitably designed to support the pump and driver 
without excessive vibration or visible distortion at all variations of load.  

 
6.6. Interconnecting Piping & Instrumentation 

 
Interconnecting piping and instrumentation as per P&ID [Annexure-1] & relevant standards 
as mentioned in this specification. 
Reducer/expander, Flanges & Counter flanges with necessary gaskets & bolts at all terminal 
points as per annexure-1. Suction Reducer/expander shall be eccentric type. All counter 
flanges shall be of weld neck type. 
 

6.7. Necessary Foundation Bolts, Nuts, Shims/Grouting Pads Etc. 
 

6.8. First Fill of Lubricant & Consumables 
 

Excluded from bidder scope of supply. However, bidder to furnish detailed requirement of 
first fill of lubricants and consumables. 
  

6.9. All other items necessary for safe and smooth running of Pump & accessories required 
to make the supplied equipment complete in all respect. 
 

6.10. Commissioning Spares 
 

i. One set of commissioning spares for Pump with drive motor shall be quoted as per 
manufacturer's recommendation. Commissioning spares shall contain minimum 1 Set of 
O rings & gaskets for each Pump & 1 Set of Commissioning Spares for Motor, Controller 
etc as per Manufacturer recommendation. 
                      

ii. One set of commissioning spares for Pump with Diesel Engine shall be quoted as per 
manufacturer's recommendation. Commissioning spares shall contain Minimum 1 Set of 
O rings & gaskets for each Pump & 1 Set of Commissioning Spares for Engine, 
Controller, Battery etc as per Manufacturer recommendation.    
                  

1 set stands for requirement for one no. of skid. Bidder to furnish the list along with the offer.  
Bidder shall include all the required commissioning spares in their scope of supply and ensure 
that the erection and commissioning of the plant is not delayed for want of Commissioning 
spares.  
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Prices for the commissioning spares shall be part of main scope of supply. No separate price 
shall be offered for the same. 
 
Any leftover (unused) spares after commissioning, out of those included by vendor, shall be 
handed over to the owner. 
 
Note: Any commissioning spare consumed over and above the recommended commissioning 
Spares, during commissioning shall be supplied free of cost by the equipment vendor. 

 
6.11. Mandatory Spares foam pump drive assembly: 

 
i) Pump 
 
Sl no Description Quantity 
1 Impeller/Gear  1 Set of each size/type 
2 Shaft  1 No. of each size/type 

 
 
ii) Engine 

 
Sl no Description Quantity 
1 Sprayers/Injector 0 
2 Piston rings & sealing rings 1 Set 
3 Exhaust valve assembly 1 Set
4 Springs 1 Set
5 Packings and gaskets 1 Set
6 Fuel oil filter elements with seals 2 Sets 
7 Fuel oil filter assy 1 Set 
8 Lub. oil filter elements with seals 2 Sets 
9 Scrapper rings 1 Set 
10 Solenoid coil for fuel valve 1 No 
11 Corrosion inhibitor (if provided) 1 Set
12 Big end & small end bearing of connecting rod 1 Set
13 Speedometer 1 No 
14 Speedometer wire 1 No 
15 Rubber hoses of water line with mounting clamps 1 Set
16 Cranking starter assembly complete 1 Set
17 Lub. oil and fuel oil hoses with end connectors 1 Set
18 Water pump belts 2 Sets 
 

iii) Control & Instrumentation 
 

Sl no Description Quantity 
1 All type of local indicators 2 Nos of each make, model & type 
2 Process actuated switch devices: 

[All type of Pressure, Diff Pressure, Flow, 
temperature, Level switch devises] 

2 Nos of each type & model 
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3 All type of Electronic Transmitters and 

Ultrasonic Transmitters including 
sensors. 

10% or 1 No. of each type and 
model whichever is more. 

4 Limit switches for isolation valves 2 Nos. of each type 
PROCESS CONNECTION PIPING  
(For Impulse Piping / Tubing and Air Supply Piping as Applicable) 
1 Valves 1  No.  of  each  type,  class,  size  and 

model. 
2 2 way, 3 way, 5 way valve manifolds 1 No. of each type, class, size and 

model. 
3 Fittings 5% or 1 No. of each type, class, size and 

model whichever is more. 
 

Special notes for Mandatory spares: 
 
i. The word "set" means the quantity required for full replacement of that part in one 
machine. 
ii. The word ''TYPE'' means the Make, Model no., Type, Range, Size/ Length, Rating, 
Material as applicable. 
iii. Wherever % age is identified, bidder shall supply next rounded figure. 
iv. Part Description is the commonly used name of the part and may vary from manufacturer 
to manufacturer. 
v. Mandatory spares as indicated above do not cover commissioning spares. 
vi. Mandatory spares as indicated above do not cover two year O&M spares. 
vii. All Mandatory spares should be supplied separately with green color painted box. 
viii.Loose items sent by Vendor to sites shall be quantified/numbered/tagged and not merely 
mentioned as ONE lot of loose items. 
ix. A packing list covering items having shelf life are to be intimated to site. In addition, shelf 
life items shall be packed separately in black color painted box for easy identification at site. 
x. Spare rotors shall be boxed in a metal containers for vertical storage with nitrogen purging. 
Storage container shall be property of the owner. 
 

6.12. Special Tools And Tackles for foam pump 
 

2 Sets of Special tools and tackles for Pump & Drive assembly. [1 set each for Pumps with 
Motor assembly & Pumps with Diesel Engine assembly] 
 
One set (1 Set) of Special tools and tackles comprises of special tools, wrenches etc. with 
necessary tools boxes as required for operation and maintenance (disassemble, assemble, or 
maintaining the unit) of the Pump and Drive [Motor/Engine] assembly shall be quoted as per 
manufacturer's recommendation.  
 
1 set stands for requirement for one no. of  skid. Bidder to furnish the list along with the offer. 
 
Prices for Special tools and tackles shall be part of main scope of supply. No separate price 
shall be offered for the same. 
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6.12.1. Conflicts in Specification Requirement: 

 
In case of any conflict between this specification and Annexures stringent of the requirement 
will govern. 

 
6.13. Supervision of Erection & Commissioning 

 
Supervision of erection, commissioning of the supplied system shall be included in bidder’s 
scope of service.     
 
Bidder to note that the supervision charges for erection & commissioning shall consists of the 
following: 

• Per day supervision charges of an Engineer including all other expenses like boarding, 
lodging, local travel, insurance etc. 

• Travel expenses (inclusive of any clearance charges like Visa fee etc, insurance) from / 
to vendor works to site. 

Per diem charges shall be applicable from the day bidder’s representative reports to site, up to 
the day certified by BHEL’s site.  
 
For the purpose of tender following to be considered: [for details pls price bid format] 

 
Foam Pump (Gear Pump) with Drives: 
 
2 days for Pump  
2 days for Motor & Controller 
2 days for Engine & Controller  
1 visit for Pump 
1 visit for Motor & Controller 
1 visit for Engine & Controller 

 
Notes: 
1. However, either or both of the number of man days or number of visits may change on either 
side based on the actual site requirement. 
2. All payments towards supervision of E&C shall be made only after BHEL-site certification. 
3. Bidder to mobilize concerned competent  person for supervision of Erection & 
commissioning activities within a period of  7 days of receipt of intimation in this regard by 
BHEL. 
4. Bidder to quote supervision of erection and commissioning activities strictly as per BHEL’s 
price format 
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7. OPTIONAL PRICES 

 
Please Refer to Attached Price Bid Format. Bidder to furnish the following as optional prices: 
                     
Bidder to furnish optional prices for 2 year recommended spares as per equipment 
manufacturer's recommendations. [The Bidder shall quote separately with optional price for 
the recommended list of spare parts for operation, with recommended quantities for the 
equipment covered under this specification. Bidder shall furnish such a list along with offer. 
The list of spares shall be as per Bidder’s experience.] 
 
Engine Revalidation spares: 
 
Revalidation spares are those spares, which are required at the time of commissioning of 
Engine, in case the scheduled commissioning of engine is delayed beyond the permissible 
duration as recommended OEM.   
 
Bidder to quote revalidation spares required for Engine as per OEM practice under optional 
prices as indicated in price bid format, sl no II-A.  
 
Bidder shall furnish list of revalidation spares along with their offer.  
 

 
8. EQUIPMENT QUALIFICATION CRITERIA (EQC) 

 
Qualification requirement for Packager/Dealer/OEM: 
 
The bidder shall have engineered, packaged, supplied, installed, commissioned and tested in 
the last Ten (10) years, at least Two (02) nos. FM approved/UL listed Foam Pump package [1 
no Motor driven & 1 no Diesel Engine Driven] of identical or similar packages (or higher 
capacity packages) in terms of Flow, Discharge Pressure, Material of construction (CS/CI/SS), 
speed in the last Ten years and same shall have commissioned and kept in trouble free 
operation. Vendor to give documentary evidence for the same.  The ten years time period 
mentioned above shall be reckoned from the Intial bid due date. 
 
As a proof for the same, Date of Supply/ Commissioning report/Customer Satisfaction 
report will be considered and same to be provided by Bidder. 
 
Bidder to furnish dully filled in proforma as per Annexure-6. 
 

9. QUALITY PLAN & INSPECTION AGENCY & TESTING 
 
For details, refer Annexure 5-I. 
 

9.1. Quality Plan  
 
Quality plan will be reviewed during detailed Engineering stage with respect to inspection, 
standard Engineering practices & specification requirements and various tests and stages of 
inspection and appropriate agencies for Inspection will be Intimated. Bidder to abide by the 
same. 
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Pl refer Annexure: 7, ITPs for Pump, Motor, Engine etc. In addition, Annexure-7 & enclosed 
datasheets, specifications and applicable FM /UL standards shall be referred. 
 

9.2. Inspection  
 
BHEL/ FICHTNER/Third Party appointed by BHEL. Bidder to appoint TPI agency from the 
following on behalf of BHEL for inspection of items sourced from outside India: 
i. Lloyds Register of Industrial Services (LRIS), ii. Bureau Veritas (BV), iii. Det Norske 
Veritas (DNV), iv. Certification Engineers International Ltd. (CEIL), v. TUV) 
 
The various review/witness/observation stages by individual agencies (or) Group of Agencies 
as above will be in line with approved quality plan.  
 
Pl refer Annexure: 7, ITPs for Pump, Motor, Engine etc. In addition, annexure-7 & enclosed 
datasheets, specifications and applicable FM/UL standards shall be referred. 

 
9.3. Testing 

 
The design and Testing Standards, Performance tolerances of the Pumps, Motor, Diesel 
Engines shall be as per FM standards/UL standard. 

          
10. PAINTING 

 
Painting for Pump, Motor, Engine and all other accessories shall be as per Annexure 5-J & 12. 

 
11. PACKING AND FORWARDING 

 
Packing and Forwarding shall be as Annexure 12. For imported items enclosed seaworthy 
packing shall be followed. In addition to annexure-12, equivalent or superior seaworthy 
packing for imported items, packing for other items is also acceptable to us.    

12. SUB VENDORS 
 

Bidder shall follow approved sub vendors list as per Annexure 5-K & 8.  
 
In case of any specific practical difficulty, bidder is requested to bring out the same with proper 
reason for not following vendor list [Annexure 5-K] and to furnish Proven Track record , 
credentials for the proposed vendors for BHEL approval. 
 
For other items for which sub vendors are not specified, bidder can follow their standard 
vendors with due intimation to BHEL during detailed engg stage. Also they have to ensure the 
Proven Track record of the sub vendors and Bidder to take prior approval of BHEL for the 
same. 
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13. INSTRUCTIONS ON PRICE BID FORMAT 

 
Bidder to indicate his offer as per Price Bid format enclosed as Annexure 3. 
 
All the items included in the price bid format shall be quoted as per tender specification and 
pre-bid clarifications as per Annexure 10, if any. Responsibility of ensuring correctness & 
completeness of scope of supply as per specification requirement solely lies with bidder. 
 
The equipment supplied shall be complete in all respects. The bidder shall not be eligible for 
any extra payment in respect of such mountings, fittings, fixtures and accessories if required 
for the safe and reliable operation of the equipment. Any additional equipment, material, etc., 
which are not specifically mentioned here, but are required to make the supplied equipment 
complete in all respect, in accordance with the intent of this technical specification, contractual 
agreement, statutory requirements, relevant/applicable codes/standards, good engineering 
practices, and for safe and trouble-free operation, shall be deemed to be in bidder scope Only.  
Main offer consists of those items which will be part of main order after successful bidder is 
identified.  Optional Items consists of those items which need to be quoted by bidder but may 
or may not be ordered by BHEL.  Bidders are instructed to provide the pricing details listed 
under Main offer and Optional items as per the prescribed format. Prices quoted by the bidder 
shall remain firm till the successful handing over of the entire package to end customer. Any 
request for upward revision of price during any intermediate stage before handing over the 
plant to end customer will be summarily rejected by BHEL. 
 

14. PRE-BID CLARIFICATIONS & DEVIATIONS: 
 

Bidders shall comply with various requirements of this specification.  It may please be noted 
that the requirements specified here in this specification are the standard practices being 
followed by the bidders.  However, same things are presented in a structured form so that it 
can be ensured that the requirements of ultimate customer are complied with. 
 
Bidders can bring out only those deviations which are impractical to meet, for our review in 
pre bid clarification only.  
 
Bidders may also please note that the data sheets for valves, instruments etc., submitted along 
with the offer will be considered as indicative only, as the requirements specified in the 
specification are standard in nature.  These will not be reviewed by BHEL before award of 
contract.  Same will be reviewed during order execution stage in line with the requirements of 
specification and agreed deviations. 
 
All pre-bid clarifications & deviations shall be clear bring as per Annexure 11 only. 
 
In case bidder doesn’t bring any clarification/deviation in prebid stage, the same shall be 
brought in their offer with following conditions: 
 
a) Any deviations to Customer specifications, same are acceptable provided these deviations 
are also regularly accepted by Customer for their direct orders on bidders.  In such cases, proof 
of the same shall be furnished along with the offer.   
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b) Bidders may please note that unless the deviations are specifically brought out under 
deviations clause, it will be considered that no deviations are taken, even if they are mentioned 
elsewhere directly/indirectly in the offer. 
c) Price implication due to non-acceptance [by BHEL/Customer] of the deviations 
considered by bidder will not be permitted.  
d) Deviations [if any] shall be clear bring as per Annexure 10 only. 
 

15. DOCUMENTATIONS 
 

Please refer to enclosed Master Documentation List [MDL] for the list of DOCUMENTS / 
DRAWINGS to be submitted by the bidder as part of documentation. Bidder shall ensure 
submission of all documentation as per the MDL, Annexure 9. 
 
Bidder to note that the dates of submission of all the documents shall be finalized based on 
PO date. It shall be solely bidder’s responsibility to get approval on the entire document from 
purchaser to meet project schedule. 
 
DEFINITION OF VENDOR DOCUMENT REVIEW STATUS ASSIGNED BY BHEL 
 
The guidelines listed below are followed in assigning the document status code to the vendor 
documents: Final submittal of vendor documents will not be required as long as the document 
status code is 1 or 4 and the "AS-BUILT" condition of the component agrees with the current 
document. 
 
Permission to proceed does not constitute acceptance or approval of design details, 
calculations, analyses, test methods, or materials developed or selected by the vendor and does 
not relieve the vendor from full compliance with contractual obligations. 
 
Code-1: Work may proceed 
The document conforms to procurement document requirements. The document requires no 
changes or additions. Matters remaining to be resolved do not require document change and 
will be handled by correspondence. Where it is known that the design information on a vendor 
document is not complete and re-submittals will be required, e.g., due to "hold" areas, the 
document is assigned another status code. 
 
Code-2: Revise and resubmit 
Work may proceed subject to resolution of indicated comments. The document is in basic 
conformance with procurement document requirements. Minor deviations from procurement 
document requirements have been noted or other minor technical or physical changes in the 
equipment are required. The vendor shall resolve comments and resubmit documents prior to 
shipment of commodity. 
 
Code-3: Rejected. Revise and resubmit 
The document: 
• Does not conform to the procurement requirements, 
• Is of a design that is technically unacceptable without significant changes, 
• Does not meet project requirements, i.e., orientation of equipment, nozzles, conduit 
connections, etc., 
• Does not conform to project criteria or with proposal documents or data, or 
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• Does not meet minimum submittal requirements. 
 
This submittal rejection does not relieve vendor of any schedule commitments. 
 
Code-4: Review not required 
The document is not subject to BHEL review. Typical uses for this status are in the review of 
items that are vendor standard products, small internal parts of major equipment, or vendor 
standardized data. 
 
DRAWINGS REVIEW & APPROVALS: 
 

Each drawing submitted by the bidder shall be with a title bock furnished by BHEL during 
detailed engg stage. 
 

All drawings / documents shall be thoroughly checked, duly signed, and stamped by the vendor 
including drawing /documents of sub-vendor, before submission to BHEL. Documents, which 
are unchecked, unsigned, and without revisions marked clearly, shall be returned without 
review. Any delay on account of this shall be to the vendor’s account. After first review of 
documents, vendor to submit all the further revisions of documents along with comment 
resolution sheet. Successive documents submitted without comment resolution sheet shall be 
returned without review. 
 

The approval and /or review by BHEL /End customer shall not be construed by the bidder as 
limiting any of his responsibilities and liabilities for mistakes and deviations from the 
requirements, specified under these specifications and drawings. 
Documents once reviewed in Code-1 shall not be submitted (incorporating some changes) 
again for review, however if some change is really necessary, the same shall be brought to the 
notice of BHEL separately through design change note for review / information. Finally, As –
built drawings, duly updated, shall be submitted. 
 
During detailed engg stage, BHEL shall furnish check list reg minimum contents in GA 
drawing. Bidder to submit GAD [duly incorporating all requirements as per the check list] 
along with signed checklist. GAD shall not be reviewed without duly filled in checklist signed 
by the bidder. 
 

NO. OF COPIES OF EACH DOCUMENT TO BE FURNISHED: 
All the documents shall be submitted as given below: 
 

SL 
NO. 

DESCRIPTION 

NO. OF 
COPIES / 

PIECES TO 
BE 

SUBMITTED

WHEN TO SUBMIT 

1)  Initial drawings/documents under 
approval and information category.

Soft copy only Within 2 weeks of placement 
of order 

2)  BHEL shall furnish their observation on 
submitted documents 

Soft copy only Within 2 weeks of document 
submission 
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3)  *Revised drawings/documents along with 

compliance sheet incorporating all BHEL 
comments. 

*Vendor to incorporate all BHEL 
comments so that further revisions can be 

d

Soft copy only Within 1 weeks of receipt of 
commented Drawings from 
BHEL 

4)  BHEL shall furnish their observation on 
submitted documents 

Soft copy only Within 2 weeks of document 
submission 

5)  Final Drawings/documents 12 Within 2 months of 
placement of  order. 

6)  Erection Documentation 5 1 month before dispatch of 
equipment. The list of 
documents identified under 
master document list for 
erection to be furnished in 5 
no’s of folders 

7)  Draft O & M Manuals for BHEL review. 

Note: Bidder to furnish final hard copy of 
O&M only after getting concurrence on 

Soft copy At least 2 months before the 
delivery date of equipment 

8)  Revised O & M Manuals with Test 
Certificates to be submitted to BHEL 
(Hyderabad) 

12 Within one month before the 
delivery date of equipment 

9)  Final O&M manuals in a CD 

 

4 

 

Within one month after 
dispatch of equipment after 
BHEL concurrence on soft 
copy.  

 
Notes: 
 
The O&M manuals shall contain the following as minimum: 
 
a) The identification details of the equipment like BHEL P.O. No., Vendor’s Job Identification 

No., full contact address with telephone, fax, & e-mail details. 
b) Brief description of the system. 
c) All approved documents [ Drawings, documents & test procedures as per MDL] 
d) Bill of material, BBU, LO schedule, sub vendor list, Mandatory & commissioning spares 

list etc.  
e) Operation, Instruction & maintenance manuals of all equipments / items fo the complete 

package 
f) System unloading, storage erection, start up, commissioning, shut down requirements. 
g) Operational & environmental safety instructions. 
h) Test reports and certificates. 
i) Catalogues of the equipment & instrumentation 
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16. VARIANT TABLE: 

 
Variant  Item Material 

Code 
01 Foam Pump Motor Driven with CS and ST PY9751483018 

02 Foam Pump engine driven with CM and ST PY9751483026 

03 Supervision of E& C of Foam Pump assembly PY9851483036 

04 Travel expenses from / to vendor works to site for Engineer  PY9851483044 

05 Foam Pump mandatory spare PY9751483050 
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PROJECT: 2 X 660 MW MAITREE SUPER THERMAL POWER PROJECT, RAMPAL, BANGLADESH                          
CUSTOMER: BANGLADESH-INDIA FRIENDSHIP POWER COMPANY (PVT.) LIMITED (BIFPCL)

CONSULTANT: FICHTNER GmbH Co KG

Sl.no.Description BHEL Requirement  DETAILS

1 Service Foam Pump (Gear Pump) is envisaged for supplying foam 
to foam system from the foam storage tank.

2 Number of Pumps Total : 2 Nos.[1W+1S] [1 Motor driven & 1 Engine driven] 

3 Location Indoor
4 Duty Continuous or Intermittent as demanded by system
5 Drives Motor & Diesel Engine
6 Pumping fluid Aqueous Film Forming Foam Concentrate

Concentration ratio: 3%
pH: 8.0 +/- 1.0
Specific Gravity: 1.02 +/- 0.02
Viscosity: Less than 5 cst
Pour Point: Flows at 0 Deg C

7 Fluid temp  Deg C Ambient 

8 Pump Type Gear Pump
9 Design Standard of pump As per FM [Class Number: 1313] standard/UL standard
10 Rated Flow (m3/hr) 11.5

11 Rated Differential Head (kg/cm2.) 12.1
12 Temperature of pumping fluid Ambient 
13 Pump Model No. Both Motor & Engine driven pump shall be identical in 

design ie interchangable. Bidder to indicate pump model
14 Parallel operation Yes
15 Rated Speed of Pump (rpm) Bidder To Furnish
16 Rated speed of Motor  (rpm) Bidder To Furnish
17 Rated speed of Engine  (rpm) Bidder To Furnish
18 Pump Efficiency in % Bidder To Furnish
19 Available Pressure at centre line of  Suction 

nozzle of  Pump kg/cm2 (a)
Min. 1.0 kg/cm2 

20 NPSH(A) at pump suction nozzle (mlc) 10.0 m
21 NPSH(R) (mlc) Bidder to furnish.
22 NPSH(A) - NPSH(R) 1 m at rated condition &  NPSHR shall be less than  

NPSHA till end of the curve condition.
23 Pump shut off head. As per FM [Class Number: 1313] standard/UL standard
24 Pump shut off head/rated head. Bidder To Furnish
25 BEP of the offered pump, m3/Hr Bidder To Furnish
26 Thermal minimum flow , m3/Hr Bidder To Furnish
27 Stable minimum flow, m3/Hr Bidder To Furnish
28 Pump End of the curve flow, m3/hr Bidder To Furnish

29

30 Sealing arrangement As per FM standard (FM-1313)/UL standard
31 Type of axial thrust balancing arrangement As per FM standard (FM-1313)/UL standard
32 Type of  main bearings for pump As per FM standard (FM-1313)/UL standard
33 Main bearings lubrication As per FM standard (FM-1313)/UL standard
34 Type of thrust bearings for pump As per FM standard (FM-1313)/UL standard
35 Thrust bearing lubrication As per FM standard (FM-1313)/UL standard
36 Direction of rotation of Pump Bidder To Furnish
37 Direction of rotation of Motor Bidder To Furnish
38 Direction of rotation of Engine Bidder To Furnish

39

40 Performance requirements As per FM standard (FM-1313)/UL standard.
41 Performance tolerances As per FM standard (FM-1313)/UL standard.
42 Maximum Allowed Working Pressure (MAWP) in 

Kg/cm2 g
Bidder To Indicate

43 Hydraulic test pressure of casing Kg/cm²(g) As per FM standard (FM-1313)/UL standard.
44 Noise level for Pump 85 DBA at 1 m distance, in any direction
45 Vibration for Pump As ISO 10816 [Refer Annexure 5-H]
46 Pump Instruments As per FM standard (FM-1313)/UL standard.

47 Pump Suction nozzle
- Size
- Rating
- Standard
- Facing
- Location

Bidder To Indicate

48 Pump Discharge nozzle
- Size
- Rating
- Standard
- Facing
- Location

Bidder To Indicate

DATA SHEET FOR FOAM PUMPS (GEAR PUMPS)

COUPLING

GENERAL DATA

PUMP PERFORMANCE & OTHER DETAILS

PUMP CONSTRUCTION FEATURES
As per FM standard (FM-1313)/UL standard. 
Bidder to furnish MOC of all the component of pump.

As per FM standard (FM-1313)/UL standard.
PERFORMANCE TEST STANDARD FOR PUMPS

PUMP TERMINAL POINT DETAILS

PAGE 1 OF 2
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PROJECT: 2 X 660 MW MAITREE SUPER THERMAL POWER PROJECT, RAMPAL, BANGLADESH                          
CUSTOMER: BANGLADESH-INDIA FRIENDSHIP POWER COMPANY (PVT.) LIMITED (BIFPCL)

CONSULTANT: FICHTNER GmbH Co KG

Sl.no.Description BHEL Requirement  DETAILS
50 Vent/Drain connection:

1.Vent with 3 way SS isolating valve
2.Drain connection with valve

Bidder To Indicate

51 Drive/Installation Motor/Horizontal
52 BKW at the rated point Bidder To Furnish
53 BKW at end of curve Bidder To Furnish
54 Slected drive rating in kW:

Requirements as per FM-1313 & NFPA
Bidder to mention motor kW rating for the motor duly taking 
care of the requirements.

55 Design Standard of Motor NEMA MG 1, IEC 60034-1 & NFPA 
56 Service Factor These service factors shall be in accordance with

NEMA MG-1, Motors and Generators.
57 Manufacturer Bidder To Furnish
58 Ambient Temperature 50 Deg C

All motors shall be designed to operate in humid 
atmosphere with a maximum ambient temperature of 50 
Deg C.

59 Area classification for motor Safe Area
60 Rated Voltage & Frequency 415 V & 50 Hz
61 Permissible variations in 

Voltage/Frequency/Combined
Voltage: (+/-)10%
Frequency:(+/-)5%
Combined: Any combination of the above

62 No of poles / synchronous speed Bidder To Furnish
63 Energy efficient class IE3
64 Starting Current as % of FLC Motor starting current must not exceed 7.0 times rated 

current
65 Method of Starting Bidder To Indicate
66 Method of cooling TEFC, Ventilation shall be effective irrespective of direction 

of rotation.
67 Class of Insulation & Temp. rise Class F with Temperature rise ltd. to class B
68 Space Heater Required for all motors 55 kW and above 
69 Degree of protection/Canopy Required IP 55/Yes
70 TB Short time-Current  & Short time-Time 50 kA , 0.25 Sec
71 TB To be provided on the right hand side as 

viewed from the drive end.
Bidder To Furnish

72 Cable, Cable glands & Lugs Suitable double compression Nickel plated brass cable 
glands and Tinned copper lugs to be provided by the 
bidder.

73 No. of Starts Refer clause no B0.6.18.7.2, f & h of Annexure 2-D
74 Noise 85 DBA at 1 m distance, in any direction
75 Vibration Refer Annexure 2-D & H 

76 Drive Diesel Engine
77 Type Bidder To Furnish
78 Location Indoor
79 BKW at the rated point Bidder To Furnish
80 BKW at end of curve Bidder To Furnish
81 Slected drive rating: 

Requirements as per FM-1333:
Horsepower rating adjustments for installation 
conditions are made for increased elevation and 
increased operating temperature in accordance 
with NFPA 20, Sections 11.2.2.4 and 11.2.2.5, 
plus Graphs A11.2.2.4 and A11.2.2.5.

Bidder to mention engine HP rating for the Diesel Engine 
duly taking care of the requirements.

82 Drive Standard As per FM [Class Number: 1333] approved/ UL listed  
83 Name of Manufacturer                        Bidder to furnish.
84 Model No                              Bidder to furnish.
85 Duty Intermittent.

However, same shall be capable of operating continuously 
on full load at the site elevation for a period of six hours.

86 Speed Bidder To Furnish
87 Type of cooling Bidder to Furnish
88 Noise 105 DBA at 1 m distance, in any direction
89 Vibration As per IS standard
90

MOTOR DETAILS FOR MOTOR DRIVEN PUMPS [For details, Please refer enclosed specifcations & relevent standards]

DIESEL ENGINE DETAILS FOR ENGINE DRIVEN PUMPS [For details, Please refer enclosed specifcations & relevent standards]

Note: Individual datasheets for Pump, Motor & Diesel shall be furnished during detailed engg stage. It is mandatory for the equipment supplier 
to furnish in format [to be submitted during detailed engg stage] in case of placement of order. 
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Annexure-4

SL NO ITEM DESCRIPTION QTY UNIT UNIT
RATE (RS.) 

TOTAL
(RS.)

I

A
A.1 Foam Pump with Drive Motor, Controller along with all accessories 

including commissioning spares, special tools & tackles as per 
specification.

1 Set

A.2
Foam Pump with Diesel engine, Controller, Fuel tank, Battery, Charger 
etc along with all accessories including commissioning spares, special 
tools & tackles as per specification.

1 Set

B

B.1 For Pump: Per diem rate for the supervision of Erection & commissioning 
of Foam pump. 
Material Code : PY9851483036

2 Days

B.2 For Pump: Travel expenses (inclusive of all other charges like visa fee (if 
applicable), insurance etc) from / to vendor works to site for Engineer per 
visit for supervision of erection & commissioning of Foam Pump 
Material Code : PY9851483044

1 Visit

B.3 For Motor & Controller: Per diem rate for the supervision of Erection & 
commissioning of Motor & Controller for Foam Pump [Motor driven] 
Material Code: PY9851483036

2 Days

B.4 For Motor & Controller:Travel expenses (inclusive of all other charges 
like visa fee (if applicable), insurance etc) from / to vendor works to site 
for Engineer per visit for supervision of erection & commissioning of 
Motor & Controller for Foam Pump [Motor driven]
Material Code: PY9851483044

1 Visit

B.5 For Engine & Controller:Per diem rate for the supervision of Erection & 
commissioning of Diesel engine & Controller of Foam Pump (Diesel 
Engine driven) 
Material Code: PY9851483036

2 Days

B.6 For Engine & Controller:Travel expenses (inclusive of all other charges 
like visa fee (if applicable), insurance etc) from / to vendor works to site 
for Engineer per visit for supervision of erection & commissioning of 
Diesel Engine & Controller for Foam Pump (Diesel Engine driven) 
Material Code: PY9851483044

1 Visit

C

C.1

C.1-i Impellers /Gears
C.1-ii Shaft 
C.2

C.2-i Sprayers/Injector 0 0
C.2-ii Piston rings & sealing rings 1 Set
C.2-iii Exhaust valve assembly 1 Set
C.2-iv Springs 1 Set
C.2-v Packings and gaskets 1 Set
C.2-vi Fuel oil filter elements with seals 2 Sets
C.2-vii Fuel oil filter assy 1 Set
C.2-viii Lub. oil filter elements with seals 2 Sets
C.2-ix Scrapper rings 1 Set
C.2-x Solenoid coil for fuel valve 1 No
C.2-xi Corrosion inhibitor (if provided) 1 Set
C.2-xii Big end & small end bearing of connecting rod 1 Set
C.2-xiii Speedometer 1 No
C.2-xiv Speedometer wire 1 No

PROJECT ENGINEERING & SYSTEMS DIVISION
BHARAT HEAVY ELECTRICALS LIMITED

R.C.PURAM, HYDERABAD-502032
PRICE FORMAT (R00) FOR FOAM PUMPS (GEAR PUMPS) WITH DRIVES   

PROJECT: 2 X 660 MW MAITREE SUPER THERMAL POWER PROJECT, RAMPAL, BANGLADESH       
CUSTOMER: BANGLADESH-INDIA FRIENDSHIP POWER COMPANY (PVT.) LIMITED (BIFPCL)

CONSULTANT: FICHTNER GmbH & Co KG

Bidder's Name : <Bidder to indicate>
Bidder's Offer No. & Dt. : <Bidder to indicate>
Bidder's Ref No. & Dt. :<Bidder to indicate>
BHEL Enq. No. & date :<Bidder to indicate>
MAIN OFFER
[Note:Prices for individual items to be quoted as indicated in the price bid format.]
MATERIAL SUPPLY:  FOAM PUMP WITH MOTOR [Material code:PY9751483018]

MATERIAL SUPPLY:  FOAM PUMP WITH ENGINE  [Material code:PY9751483026]

SUPERVISON CHARGES FOR ERECTION & COMMISSIONING AT SITE, Refer Note-12

MANDATORY SPARES [Material Code: PY9751483050] Refer note-8

Pump

Engine

1 Set of each size/type
1 No. of each size/type

1
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Annexure-4

SL NO ITEM DESCRIPTION QTY UNIT UNIT
RATE (RS.) 

TOTAL
(RS.)

PROJECT ENGINEERING & SYSTEMS DIVISION
BHARAT HEAVY ELECTRICALS LIMITED

R.C.PURAM, HYDERABAD-502032
PRICE FORMAT (R00) FOR FOAM PUMPS (GEAR PUMPS) WITH DRIVES   

PROJECT: 2 X 660 MW MAITREE SUPER THERMAL POWER PROJECT, RAMPAL, BANGLADESH       
CUSTOMER: BANGLADESH-INDIA FRIENDSHIP POWER COMPANY (PVT.) LIMITED (BIFPCL)

CONSULTANT: FICHTNER GmbH & Co KG

Bidder's Name : <Bidder to indicate>
Bidder's Offer No. & Dt. : <Bidder to indicate>
Bidder's Ref No. & Dt. :<Bidder to indicate>
BHEL Enq. No. & date :<Bidder to indicate>

C.2-xv Rubber hoses of water line with mounting clamps 1 Set
C.2-xvi Cranking starter assembly complete 1 Set
C.2-xvii Lub. oil and fuel oil hoses with end connectors 1 Set
C.2-xviii Water pump belts 2 Sets

C.3
C.3-i All type of local indicators

C.3-ii Process actuated switch devices:
[All type of Pressure, Diff Pressure, Flow, temperature, Level switch 
devises]

C.3-iii All type of Electronic Transmitters and Ultrasonic Transmitters including 
sensors.

C.3-iv Limit switches for isolation valves
C.3-v PROCESS CONNECTION PIPING (For Impulse Piping / Tubing and Air 

Supply Piping as Applicable) : Valves
C.3-vi PROCESS CONNECTION PIPING (For Impulse Piping / Tubing and Air 

Supply Piping as Applicable):  2 way, 3 way, 5 way valve manifolds

C.3-vii PROCESS CONNECTION PIPING (For Impulse Piping / Tubing and Air 
Supply Piping as Applicable):  Fittings

II
A Engine Revalidation spares 1 Set
B 2 Years Recommended Spares:

Recommended spares list for two years normal operation along with unit 
price breakup for Pump, Drives & other accessories.
(List with price break up to be enclosed)
(1 set stands for quantity required for the replacement of one pump, drive 
(or) accessories)

1 Set

TOTAL

(A) For Supply: 

(B) For E&C: 

1) Bidder to quote strictly as per BHEL’s NIT requirements. 
2) Bidder to note that this is a LUMP SUM Turn-Key Order. However
(a) Changes to the tender specification during execution of the project for successful operation of the system need to be carried out by bidder and 
commercial implications if any will be settled suitably. 
(b) Unit rates quoted by bidder shall be applicable for any changes in BOQ during detailed engineering stage. 

3) Main offer consists of those items which will be part of main order after successful bidder is identified.  Optional Items consists of those items 
which need to be quoted by bidder but may or may not be ordered by BHEL.  Bidders are instructed to provide the pricing details listed under Main 
offer and Optional items as per the prescribed format.

Notes:

Control & Instrumentation
2 Nos of each make, model & 
type

(v) Any other: 

2 Nos of each type & model

10% or 1 No. of each type and 
model whichever is more.

2 Nos. of each type
1 No. of each type, class, size 
and model.

(i) Packing & Forwarding :

III TAXES AND DUTIES: 
(Packing and Forwarding, Frieght, Insurance, Taxes & Duties as applicable to be quoted below separately for both Supply and E&C)

1 No. of each type, class, size 
and model.

5% or 1 No. of each type, 
class, size and model 
whichever is more.

(i) Tax: 
(ii) Any other: 

OPTIONAL ITEMS

(ii) Frieght:
(iii) Insurance:
(iv) Taxes and Duties

2
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Annexure-4

SL NO ITEM DESCRIPTION QTY UNIT UNIT
RATE (RS.) 

TOTAL
(RS.)

PROJECT ENGINEERING & SYSTEMS DIVISION
BHARAT HEAVY ELECTRICALS LIMITED

R.C.PURAM, HYDERABAD-502032
PRICE FORMAT (R00) FOR FOAM PUMPS (GEAR PUMPS) WITH DRIVES   

PROJECT: 2 X 660 MW MAITREE SUPER THERMAL POWER PROJECT, RAMPAL, BANGLADESH       
CUSTOMER: BANGLADESH-INDIA FRIENDSHIP POWER COMPANY (PVT.) LIMITED (BIFPCL)

CONSULTANT: FICHTNER GmbH & Co KG

Bidder's Name : <Bidder to indicate>
Bidder's Offer No. & Dt. : <Bidder to indicate>
Bidder's Ref No. & Dt. :<Bidder to indicate>
BHEL Enq. No. & date :<Bidder to indicate>

12) With respect to Supervision charges, prices quoted by bidder shall be considered for L1 bidder evaluation.

Referring to Sl no B.1 TO B.2, Foam pump, For the purpose of Quotation, total no of 2 man days for Pump will be covered in 1 visits  have been 
considered.
payment against Sl.No B.1 TO B.2 above shall be made as per the actual number of visits and man days required for the supervision of the complete 
E&C activities as per these diem rates.                                                                                                                                       

Referring to Sl no B.3 TO B.4, Motor , For the purpose of Quotation, total no of 2 man days for Motor & Controller will be covered in 1 visits  have 
been considered. Payment against Sl.No B.3 TO B.4 above shall be made as per the actual number of visits and man days required for the supervision 
of the complete E&C activities as per these diem rates.                                                                                                                                                        

Referring to Sl no B.5 TO B.6, Diesel Engine , For the purpose of Quotation, total no of 2 man days for Diesel Engine & Controller  will be covered in 
1 visits have been considered. Payment against Sl.No B.5 TO B.6 above shall be made as per the actual number of visits and man days required for 
the supervision of the complete E&C activities as per these diem rates.                                                                                                                               

Purchase Order for supply of main items, ( A and C) shall be placed by BHEL- PE&SD Hyderabad. For Supervisionof E&C, LOI shall be placed by 
PE&SD and PO By BHEL-Site.

4) Prices quoted by bidders for items under main offer : Sl. No. I [A to C] & III will be considered for evaluation of lowest bidder.However, BHEL 
reserves the right. 
(a) To include any of the optional items in scope of supply (as per customer contract requirements) and accordingly consider the same in evaluation. 
Any such scope increase and change in evalution will be intimated to vendor during technical evaluation(before price bid opening). 
(b) To place PO for any of the Optional items with in the contract period.
Hence bidders need to mandatorily quote reasonable prices for all optional items considering such requirement and keep the validity of the prices till 
the end of contract period.

9) Reference document: BHEL Specification PY51483 & all its annexures.

10) Unpriced price bid format indicating as quoted against each applicable item shall be submitted duly signed & stamped along with technical offer 
by bidder as a token of  concurrence that prices are submitted in this format only. The offer shall be liable for rejection in case if un-priced price bid 
format is not submitted or any modification is carried out in price bid format.

5.a) For all items including Optional items, prices to be furnished in this prescribed price bid format only for each individual item.  No combined 
prices, common prices or any other format will be accepted and such bids may be liable for rejection.
5.b) Bidder must not change the indicated item description, quantity & units in the price bid format. Bidder should only fill the unit rates & total 
price.
5 c) Bidder to quote for all the items as per price bid format Incomplete/partial offer may be liable for rejection
6) Bidder to quote the base rates only. All other commercial charges for  packing, freight, transportation, insurance, taxes & duties etc., shall be 
indicated separately. 

7 a.) Commissioning spares are those spares which are required at the time of commissioning and shall be recommended(as per bidders experience) 
and quoted by bidder. However commissioning spares indicated in the price bid format shall be quoted as minimum.                                                      
7.b) Commissioning spare consumed over and above the recommended commisioning spares, during commissioning shall be supplied free of cost by 
the equipment vendor.

8)With respect to Mandatory Spares;
A) If any of above items indicated by the specified name are not applicable, bidder to offer alternative item serving the same function as per 
equipment’s design and indicate below the item being replaced. 
B) If bidder is not able to meet the above note, then bidder may mention “Not Applicable”. However, if found applicable during detailed engg. stage 
or alternative item as per equipment design can serve the same function, bidder to supply the specified quantity with out any delivery and commercial 
implications to BHEL.

11) In case the systems are being supplied from outside India, reputed Third Party Inspection like Llyods, BV, DNV, CEIL and TUV has to be 
considered and the charges should be included in the Main offer. For those bidders who are supplying from India, such third party inspection charges 
need not be considered and same will be arranged by BHEL/BHEL nominated inspection agency. Refer clause no 9.2 reg various TPI.

3
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CHECKLIST FOR OFFER FOR FOAM PUMP WITH DRIVES (MOTOR/DIESEL ENGINE) 

 
S.No. Description Bidder’s Reply 

1. Bidder to confirm that Performance requirement, Design and 
construction of the offered Pump model shall be FM [Class Number: 
1313] approved/UL listed.  

 

2. Bidder to confirm that Performance requirement, Design and 
construction of the offered Motor shall be NEMA MG 1, IEC 60034-
1 & NFPA. 

 

3. Bidder to confirm that Motors make shall be as per NTPC 
approved vendor list. 

 

4. Bidder to confirm that Performance requirement, Design and 
construction of the offered Diesel Engine shall be FM [Class 
Number: 1333] approved/UL standard. 

 

5. Bidder to confirm that Performance requirement, Design and 
construction of the offered Electric-Drive Controllers and Engine-
Drive Controllers shall be FM [Class Number 1321/1323] 
approved/UL standard. 

 

6. Scope of supply as per Tender Specification. Bidder to Confirm. 
Scope of supply furnished elsewhere in the offer submitted by 
bidders shall not be reviewed w.r.t scope. 

 

7. Bidder to confirm that Scope of supply shall be as per FM (FM-
1313)/UL standard 

 

8. Bidder to confirm that bidder has clarity on Layout [annexure 1-C] 
regarding requirement of Piping (fuel system, exhaust system), 
cabling etc as required by the skid.  

 

9. Bidder to confirm that all cabling [control/signal/power] from 
Controller to Motor, Controller to Engine-Battery-Battery charger etc 
included in their scope of supply. 

 

10. Cable Glands & Lugs: 
Suitable power, control and signal cable with glands & lugs shall be 
included in bidder scope of supply. Deviation in this is not 
acceptable. 
Bidder to Confirm. 

 

11. Based on layout enclosed [refer Annexure 1-C], bidder to consider 
suitable length of exhaust piping with silencer, SS metal expansion 
below & insulation with required no of bends.  
Bidder to Confirm. 

 

12. Battery:  
Each engine shall be provided with 2 Nos. of Ni-Cd or Lead-acid 
plante battery units as per IS. Battery shall be sized as per FM-1333. 
Bidder to Confirm. 

 

13. Battery Charger: 
Each engine shall be provided with 2 sets of battery charger units as 
per specification. 
Bidder to Confirm. 
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14. Suitable reducers/expanders & counter flanges along with gaskets & 
stud nuts at all the terminal points are considered by bidder.  
Deviation in this is not acceptable. 
Bidder to Confirm. 

 

15. All the list of commissioning spares indicated in price bid format are 
included in bidder’s scope of supply. Any commissioning spare 
required over and above the recommended commissioning spares 
during commissioning  shall be supplied free of cost by the 
equipment vendor. 
Deviation in this is not acceptable. 
Bidder to Confirm. 

 

16. All the special tools and tackles indicated in tender specification are 
included in bidder’s scope of supply.  
Deviation in this is not acceptable. 
Bidder to Confirm. 

 

17. Bidder to confirm that seaworthy packing considered for all 
imported items as per specification. 

 

18. Bidder to appoint TPI agency from the 
following on behalf of BHEL for inspection of items sourced from 
outside India: 
i. Lloyds Register of Industrial Services (LRIS), ii. Bureau Veritas 
(BV), iii. Det Norske Veritas (DNV), iv. Certification Engineers 
International Ltd. (CEIL), v. TUV) 
Bidder to Confirm. 

 

19. Bidder to submit Soft copy and hard copy of logics executed in 
Controller for uploading the same by end customer later. 

 

20. 2 year recommended spares list is enclosed with bidder’s offer whose 
optional price is indicated in Annexure-4 (Price Bid Format). 
Bidder to Confirm. 

 

21. Bidder to meet the Equipment Qualification Criteria. All the 
references shall be submitted along with the offer as per Annexure-8 
Deviation in this is not acceptable. 
Bidder to Confirm. 

 

22. Painting schedule shall be as per Annexure-5-J & 12 of Tender 
Specification, Bidder to Confirm. 

 

23. Inspection, Testing requirements for Pump & Drive assembly: 
Inspection, Testing requirements shall be as per BHEL QAP & 
specification requirement only. Bidder to note that QAP shall be as 
per Annexure-5-I & 7 & the same shall be discussed during detail 
engg. However in case of practical difficulties in meeting the quality 
requirement, same shall be mutually discussed & agreed during detail 
engg. Stage. Bidder to note & confirm. 

 

24. Make of all the items shall be as per Annexure-5-K (Sub-Vendor 
List). Bidder to confirm. 

 

25. Bidder to confirm compliance with Annexure-9, Master Document 
List enclosed with Tender Specification, wrt list of documents, 
schedule of submission. 

 

26. Bidders to comment on the instrumentation requirement as per P&ID 
(Annexure -1) based on their experience. If any other instruments are 
required as per good engg practice, bidder to highlight & Consider 
the same. 

 

27. Any specific deviations, which are impractical, shall be raised in 
form of pre-bid queries as per Annexure-10 before submission of 
Techno Commercial offer. Any deviation/ queries raised during 

 

Technical purchase specification for Foam Pumps with Drive assembly, Doc No: PY51483, Page 39 of 231



    P a g e  3 | 3 
 

technical bid submission shall not be entertained. 
Bidder to Confirm. 

28. Bidder to quote as per Annexure-3, Price Bid Format only. 
Price quoted as per the price bid format, clearly indicating all the 
applicable items are quoted, and not applicable items are clearly 
highlighted. Un priced copy of the same is enclosed with bidder’s 
offer. 
Bidder to check and confirm. 

 

29. Bidder to furnish list of revalidation spares.  
Bidder to check and confirm. 

 

30. Bidder to quote revalidation spares as optional item, sl no II-A of 
price bid format.  
Bidder to check and confirm. 

 

31. Bidder to quote individual price for each item mentioned in the seal 
priced bid. Bidder to check and confirm. 

 

32. Bidder to confirm that the following documents are submitted along 
with their offer to enable BHEL to evaluate the offer. 

i. Duly filled in Pump-Motor-Diesel Engine datasheet (Annexure-

2) 

ii. Tentative GA Drawings for Pump with Motor & Engine drives 

iii. Performance curves for pump 

iv. Un-priced copy of price in attached BHEL price bid formats 
(Annexure-3) indicating quoted/ not quoted against each row & 
column.  

v. Equipment qualification criteria / PTR / Reference Lists 

(Annexure-6) 

vi. Checklist as per (Annexure-4) 

vii. Bidder shall submit NO DEVIATION certificate [Annexure-10] 
along with their offer. Any specific deviations, which are 
impractical, shall be raised in form of pre-bid queries as per 
Annexure-11 before submission of Techno Commercial offer. 

 

 

33. All-important documents such as unpriced price bid, reference list, 
pump performance curve, Pump & drive assembly GA drawings, CS 
drawings must necessarily to be furnished by bidder along with their 
offer for evaluation.  
Bidder to once again check their offer before submission and 
confirm. 
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Annexure-2 
 

Customer  Consultant Specifications: 
 

a) Site condition 
b) Fire Protection system details 
c) Pump details 
d) HT & LT Motor details 
e) Instrumentation details 
f) Battery & Battery Charger details 
g) Cable & Cable tray details 
h) Vibration requirement 
i) Testing requirements 
j) Painting & colour code 
k) Sub vendor list 
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80.2.3

80.2.4

• Auxiliary plaut systems (refer to Section 812)
• Compressed air system

• Hydrogen system
• Workshop and store
• Chemical laboratory
• Fire fighting system
• De-dusting system
• HVAC system

Interface points

For interface points see below.

S ite conditions

The following information on local conditions is investigated or compiled
by the Employer . The Contractor is hereby in no way relieved from his
duties of carrying out all investigations requ ired for sat isfactory performance
of his works. The Con tractor shall perform his own Site visits and
investigations, prior to Contract award in order to familiarize him with the
ex isting conditions of the Sik and the surrounding area.

Location, a ccessibili ty and preseet conditioD of the Site
The site for the Maitree-STPP Project is geographically located between 22°
370'0 " N to 22°)4 '30" N and 89°32'O" E to 89°34'5" E, approximately 14
km northeast of the Mongle Port and 14 km nort hwest of the Sundar bans, is
infringed by the Passur and Moidara Rivers to the west and south east
respectively. Th e project requ ires an a.rea of approximately 500 acres.

The topo graphical survey indicates a natural ground level of +1.15 to + 1.35
meters above sea level. A severe cyclone in 2009 ra ised the level to 4.47
meters and it was decided to raise the Plant level to +5.00 meters .

Polit ically, the site is located in Rampal Upaz ila of the Bagherat Distr ict in
the Rajn agar Union

# ..f'~ Currently, the Site is accessible by boat only.

~D
'"(i' ,.;:':- j ~~I\ The nearest inland port is Mongla port at arou nd l4km direct dis ta

~ ~~ < , .... I 4:

'~ /. ~~: ;~Y"~('< T he pr~posed Khan Jahan Ali "i~rt i~ located at a distance of 'I
.",<.;:-;: . " app roximately 12 km from the project Site .
~

So il co nd itio ns
First soil investigations of the Plant site and adjacent areas have been carried
out. For information only the findings of these initia l soil investigations all:

attac hed in Part C Annexes .

8140A011F1CHT· 15702705-115
BIFPCUEPC.M.in P liln\I201&'!J

FI CHTNER

0000 22
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In general the subsoil conditions can be described as follows:

• top layer filled sand (wi th unknown silt content) in Plant area
• underlying layers ofeJay
• underlaying fine sand.

The Contractor shall conduct soil im provement measures at site. Beside
other aspects , consolidation of filling shall be incorporated in so il
improvement concept.
Seismic zone
Attent ion shall be paid to seismic parameters . Related to so il type as
ident ified to So il Investigation Rep ort, the effect of local soils on ea rthquake
ground motion shall be determined .

For site class "S I" and " S", as expected for the Project, site specific studies
shall be carried out to determine the design acceleration response spectrum.
During fie ld study minimum the following tests shall be executed :

• Seismic cross hole test; and
• Seismic refraction test.

Based on these results a site specific Response Spectra sha ll be establis;•...:":.
Peak spectral acceleration shall be determined, but shall be not less than
0.1280 as mentioned in BNBC 20 12. Table 2.5.2.

Site elimatie conditions
The Plant site is from the climatic point of view under maritime tropical
conditions. Th e assumed meteorologica l cond itions for the Site are as
follows:

The project site is located in the country's South Central Zone consist ing of
three dominant seasons:

• summer season-March to May
• monsoon season-June to October
• winter season-November to February.

e:_-;-:-;;_"" During the Monsoon Season occasional cyclonic storms can occur.
, ,"r-, ._~

1:7\-"~-O- Th I- - d'- .• - I - red b th',":1"", t "i.! · .~ _ ~\ ;: c unanc con It":.S .u: a.e cree Rle contlnuous y momtoreo y e
~'-~-:':·;,.~;3-; r . Bangladesh .~eteo~loglcal Departmen t (BMD) at the Mongle

. ' _•.:" _' '; . : Meteorological Station,
~ ..~
~~ . .~

""- - The temperature varies only slightly throughout the year with the highest
temperature of36.9°C and the lowest temperature of 12.2°C recorded in the
period from 1989 to 2008. This distribution is depicted in figure below.

a' .0A01JFICKT·15102105-06
BlFPCUEPC-M8in PlMItI20 15l11

FICHTNER
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The relative humidity varies drastically during the Monsoon Season with
80% to 90% and the lowest levels of2o-li to 30% during the Summer
Season . The hum idity profi le recorded in the same period as the temperature
is visualized in below figure. '

Aug Sep Oct Nov Dee

/
/

/

Mar Apr May Jun Jul

Mood.

6O !-------J"=~=::'::,....- - ­
'0 +------,.e..~~---"'_---

e max imum rainfa ll occurs during the Monsoon Seaso n by varyin g
tween 300 mm and ) :'i(\ -n-n with almost no rainfall during the Winter

n,

FICHTNER

000024
8,40A011FICHT-151027ll6-Y5
BIFPCUEPC-I,U in P\lInV2015/1 f

1~~~r~:>1 '-\.-r-: "lI .'-
" ~. . . ~-... ..... -

(: ,- .
<.~ • •1.. /. -

::;; _. ' .:': - . . The average evaporat ion in the project area varies between 3 - 5 mm/day
with its peak of 16 mm/day during July. The average rain fall for the
between 1991 and 2008 is depicted in below figure .
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Below definitions are to be used as typical data for the different climatically
seasons at the site.

Avenge Site Condition ASC ·
Ambient Temperature:
Ambient Hum idity
Ambient Pressure
River Water Temperature.

27.3°C
87 %
1001.6 mbar
29.8 °C

Summer Site Cond ition sse
Ambi ent Temperature
Ambient Hum idity
Ambient Pressure
River Water Temperature :

36.9°C
60 %
1007.9 mbar
33 "C

Reference Site Condition shall apply for the Guarantee Values as well as for
the Guarantee TestslPerfonnance Test However, Plant must cope with the
Site Conditions as specified.

Winter S~te Condition! WSC
Am bient Te mperature
Ambient Humidity
Ambient Pressure
River Water T emperature:

~
7f:.--. -:;:::::: Reference Site Conditions RSC

r ,~~, _~ Ambient Temperature

~
; I,r ~!" j ~~.\ Ambient Hum idity

• . , bi ~
~ _ . - T"",:; m lent Pressure
., _~;: . ::-T'f..( ;' I R'ver Water Temperat ure:

'~./.. c ,.;"

-e-s -'"'~

12.2 ~C

100 %
1017.2 mbar
20"C

31"C
88 %
1007 mbar
32"C
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Wet bulb temperature shall be calculated by Bidder/Contractor based on
ambien t tem perature (dry bulb), ambient hum idity and ambient pressure for
the different cases .

Bidder/Contractor shall determine the wet bul b temperature for all site
conditions and not only for reference site condition.

Design a mbient conditioDs for Elec trical Systems
• Maximum design temperature (outdoor)
• Maximum da ily average ambient shade temperature
• Max imum monthly average temperature (in the shad e)

• Max imum annual average temperature (in the shade)
• Maximum design tem perature of the electri cal equipment

installed indoors in air conditioned rooms
• Max im um design temperature of the electrical equipment

installed indoors non in air conditioned rooms

• Minimum design temperature we

Marine conditions
Two tides [e.g. flood and ebb) are regularly observed in the Passur River,
which enters into the project site through numero us connected creeks.

. The tidal range varies between 1.2and 3.1 meters. The mean water level
(CD) is about 0.87 meters (pWI>=C D-I .17 meters). The mean high water
level var ies due to spring-neap tide conditions between +1.60 m and +2.6m
PWD. The Highest High Water Level (llliW) is about ..3.1m PWD and the
Lowest Low Water Level (LLW) is about - Lam PWD.

The marine condit ions are deta iled in Sec tion 811 , with de tails about:

~--""P"~" '
• water leve ls ,.~ (J- ~.
• waves ¥fi • currents ~, BIFPCl. ~

h:V • river bathym etry, topography. ~~ ~~~ ..
" 70 "'8 * Q<";7'

.,,?- -'" _ ....-.;

/ _'J~~~'.~ The salinity ofthe Passur River system varies w ith the amou nt of fresh
.~ '/ . '.,.I\::.water entering the system wh ich is highly seasonal dependent. The surface
~~{ ~~ :' "" _ .~ 'I'~ , ater tem~erature ranges between 22.~oC and 33 .0°C and the d ifferent

. \\ \ e 'T_ '~ f ater quality parameters are tabulated III Part C Annexes.

., ......'. ./ ,.
. :;;~<7 The marine co nditions as recorded at Mcn gle Port Gauge Stat ion [approx.

14 km south-eas t to the 'lite) are as follows:

• Highest H igh Water Level
• Lowest Low Water Level

(HHW)
(LWL)

+ 2 .642 MSL
- 1.858 MSL

a14QA01JFICHT-15702705-115
BIFPCLJEj>C.M. in P...-.v.10151'l1

FICHTNER
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The Power Plant shall be designed for 100 years flood condition based on
data provided by relevant Organization in Bangladesh and taking into
account the Highest Astronomical Tide (HA1), the maximum wave
conditions (including storm surges) and the potential event of Cyclone. The
Contractor is responsible to verify the worst conditions.

These reference data are with respect to LAT, which corresponds to the
Chart Datum (CD). The site land data is however with respect to the
Bangladesh Land Survey Datum (BLSD), which corresponds to apprcx.
+1.55 m CD (hence the MLSD corresponds to MSL).

Design Wave Height 2.0 m
Design Wave Period 6.0 sec
Sedimentation and Siltation: Soft to stiff clay and alternations of very sandy

and sti ifclay.

The results of bathymetric investigations of the Possur River can be found in
Part C Annnes.

A water analysis from the area adjacent to the site giving salinity and water
quality is shown below:

" ~ .0 - • " .. " •- • • • ~

..-•• ti - - • '" - - ~ •

•* ~.'" ,,~ ... " .. -- ,. " " "
* J:. st ,,~ " " - - , • •

1: 1 '" ,,~ ... "
, --~ • "

, •
'.... IH ,. - ,

~ . .. L~ ~ .. " .. "Ilf '"
,

L~ .. • "
J: ' " ~. -- ~ ,. ..

Figure 1 Water quality of the Passer River at MODgla poiat .
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~
". ,........,. - ..... -« ;:.,. " ~. I

-. ( -:- ., .

'e. . ....../ ./,.. - .~ 000~ ? 'f
--=~ oJ ...
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figure 2 Water quality of the P.,sur Rinr .t Mo ugla poin t
(Soun:e: EtA-Report)
Additional infonnation on water quality parameters is shown in-Pu t C
Annexes.

Wind data
The project region is characterized by southerly winds from the Bay of
Bengal during the Monsoon Season and north-westerly winds from the
Himalayasduring the Winter Season. During the SummerSeason, the wind
blows from south-southwest to north-northeast. The annual average wind '
speed amounts to 1.7 meter/second and the wind rose for the entire yearis
shown in Figure 5.5.

The wind load calculation for the buildings and structures shall be as per
Bangladesh National Building Code .2012, Part 6, Chapter 2.4.

Basic wind Speed. V, shall be taken as 73 mls. Three-second gust at 10 m
above ground in exposure C, having a return period of 50 years.

Unquote aI _

?-""~(If:""~\\\
\'( _ \ ' '-< .1
\ \' c ':""/ '

~ ....~-_ .~ .;
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80 .2.5 Configuration

Two (2) Plant units mainly consisting of steam generator, steam turb ine
generator, flue gas treatment plants and associated equipment represent the
core components of the Plant. The configuration of the power units and all
of its main components shall be chosen according to proven and reliable
vendor con figuration. In doing so, adequate safety clearances, nrc
compartments. favourable layout of the Plant components for monitoring
and maintenance and all other requ irements such as those during Power
Plant construction shall be taken into account.

The cooling requirement of the Plant shall be accomplished by induced
draught cooling towers. The coal unload ing facilities and the ash and
gypsum load ing facilities to ships shall be incorporated in a new jetty
structu re. Other main items are the power island, the coal yard, ash pond a~";:de;;~,>­

other balance of plant facilities. ~ Ps
; zi ~

~ _8,0.2.6 Layout . F 81FPCL •

~:::~ The e~ist ing «lnditi?ns.at ~e locatio? of the Plant are shown in the sit~
t ( . ; :0\. overview as per the indicative layout In Pa rt C An nexes. The Tende rer
Q., _' .", ~ ~-:., hal~ ~~o~ own Si~e visits ~d.investig~t!ons prior to bidding in order to
I .' l i - ,,' ","(' ;:1 amiliarize himself With the exrsnng conditions. The Contractor shall
\.~ : ;.. ~. repose the Plant layout deemed most practical and cost optimized for the
.~ .1./' Power Plant. .

Bl<1llA01!fICHT·1570270$-v5
BIFPClJEPC·Main Planl/201511/

FICHTNER~ ~
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Part 2: Fire Protection Systems
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B 12.5.3 Fire detection and alann system

B12.5.3.1 Fire detection and alarm system general design

812 .5.3.2 Turbine hall area

BI2.5.3.3 Manual call points

81 2.5.4 Detectors

Fire Protection Systems81 2

B12.1

812 .1.1

8 12.1.2

81 2.2

812.2.1

B 12.3

8 12.4

B12 .5

an.s.i
BI 2.5.2

812.5.2.1

812.5.2.2

B I2.5.2.3

81 2.5.2.4

BI 2.5.2.5

BI2 .5.4.1

8 12.5.4.2

B I2.5.4.3

8 12.5.4.4

81 2.5.4.5

81 2.5.4.6

8 12.5.5

B I2.5.6

General

Design standards and codes

Fire safety philosophy

Fire Fighting Sys tem Description

Fire water demand calculation

Fire water distribution system

Hydrants

Automatic Water Spray Systems

Automatic spray water deluge systems

Manual spray water deluge systems

Foam-water extinguishing system

Inert gas system

Portable and mobile fire fighting equipment

Fire brigade and fire station equipment

Fire exit signs

Smoke detector

Flame detector

Thermo-differential and thermo-maximum de tec tor

Sirens and optical alarms

Central fire alarm station

Layout di splay board

Fighting and fire pro tection basic design repon

Fire w",m"nli~

~
.'"
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6 12 Fire Protection Systems

8 12.1 General

The fire fighting system shall consist of Fire Protection System and Fire
Detec tion System.

The fire protection system equipment shall be complete in every respect and
suitable for safe and reliable operation.

The fire fighting sys tem shall cover the who le area of Maitree-STPP site.
Fire protection system shall cater for all potentia l risks from fire and provide
automatic and! or manual response 10 aoy fire detected. Automatic and
manual extinguishing systems operation is anticipated.

812.1.1 Designstandardsandcodes

The fire fighting protec tion and detection system shall be designed accord­
ing to l'o'FPA! Equiv. International Standards. All relevant NFPA standards
shall apply, including but not limited to the following:

NFPA I
NFPA2
NFPA to
NFPA II
NFPAI3
NFPA 14
NFPA 15
NFPA 16
NFPA 20
NFPA 22
NFPA 24
NFPA 25
NFPA 30
NFPA3 1
NFPA 70
NFPA 71
NFPA 72
NFPA 72A
NFPA 72E
NFPA 101
NFPA 231
NFPA 291

NFPA 307
NFPA 600
NFPA 850

11lMlA011F'CHl·1 ~70271lMo6

8 1FPCUE~ PIa..r.xll5J11

Fire Prevention Code
Fire Fighting Pumps
Portable Fire Extinguishers
Foam Extinguishing Systems
Installation of Sprinklers Sys tem
Standpipe and Hose System
Water Spray Fixed Systems
Deluge Foam-Water Systems
Standard for the Installation of Cen trifugal Fire Pum ps
Standard for Water Tanks for Private Fire Protection
Private Fire Service Mains and Their Appunenances
Wate r Based Fire Protection Systems
Flammable and Combustible Liquid Code
Oi l Burni ng Equipment
National Electric Code
Central Sta tion Signaling Sys tems Protected Prem ises Unit
National Fire Alarm Code
Local Protective Signaling System
Automatic Fire Detectors
Life Safety Code
Standard for General Storage
Recommended Practice for Fire Flow Testing an\!~ of
Hydrants ,--;:-.;::.,~,:-;,

Marine Terminals, Piers and Wharves 4- \"
Standards on Industrial Fire Brigades . ,I?? CL l .

Protoc"~~G<o.",,,ng Plants "r- __; <,:'
,r; :, \ \''1-
l~* ~....~ ~I.: ~~12 Pa/1 2 · 1
~. ~ '-" ~~" U"TJ039 :-.
~~~"'!"~ -
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All fire safety facilities shall be provided in accordance with the internation­
al {i.e. ICE, CEE, EN), British [i.e. BS, BST), German (t.e. DIN, VDS,
VDE) and American (i .e. NFPA) Standards, in the latest edi tion.

812.1.2 Fire safety philosophy

The Maitree-STPP sha ll he designed and built with provision of a safe
operating environment for equi pment and personnel. This shall he achieved
by the separation and segregation of equipment with sufficient distances and
by selection of suitable equipment and materials.

Hazardous areas sha ll be identified and suitable equipment shall be selected
for use in such areas. Different fire fighting systems shall he adopted
acco rding to the operational characteristics of the particular plant areas and
buildings to be protec ted.

812.2 Fire Fighting System Description

Onsite fire protection systems shall be provided for the plant as a minimum
as described herein.

The fire protection system shall generally follow NFPA 8501 Equiv. Interna­
tional Standa rds. The following main areas are considered to beprotec ted :

BUILDING/AREAl
EQUIPMENT TO BE
PROTECTED
Boilers

BOiler burners in the
boiler area

Steam Turbine
Building

FIREFIGHTING
INSTALLATIONS

Indoor hydrants with hose
reel system

Automatic high velccty
water spray fixed
system

Indoor hydrants wi th hose
reel system

Automatic foamlwater
spray fixed system for
hydraulic storage
tanks and areas. For
turbine lubncanon
HVWS or fog system
shall be used

DETECTION SYSTEMS

Manual fire alarm

Linear beam smoke
detectors . Automatic fire

, alarm system.

Smoke detectors. Automatic
fire alarm system and manu al
fire alarm stations.

Linear heat detectors and
UVflR flame detectors,
Automatic fire alarm
sys tem

Automatic water mist
system

Low expansion foam
systems into the tanks and
tank shell cooling systems

Steam Turbine I
Generator bearings

Fuel on Storage
Tanks

8140A01!FICHT·15702719-v6
BIFPCU EPC ·Main Plantl20 1511'

Linear heat detectors or
combined nearname
detectors. Automatic fire
alarm system.

linear heat detec tors _:"~
Inside" the tanks Automatic tJ-::"\-C'\
fire alarm system. . :.\

~1 ;: PC l , .
~ ~12Part2.2 /;..",-

D OD39~·. V ...·_. _~:S/
o
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BUILDING/AREAl
EQUIPMENT TO BE
PROTECTED

(LDOIHSD)

LDOIHSD Fuel Oi l
P""",
House

lOOtHSD Metering
Station

Coal Storage

Coal conveyor,
Stacker. Recteaner,
Co al un loader.

Plan t water pretreat­
ment recneee

Water and waste w ater
treatment
Bu ildings

FIRE FIGHTING
INSTALLATIONS

for roof and she ll.

Automatic foamlwater
spray fixed system

Automatic HVv\I spray
system

Outdoor Hydrants with hose
cabinets: WaterlFoam
system in case of covered
stock pile and enclosed
areas e.g. coal bunker and
Outdoor Hydrants with hose
cabinets in case of open
stockpile

Automallc MVW water
spray flXed systern

Hydra nts. Mobile 30 kg

CO2 - extinguishers and

portable 5 kg CO2
exting uishers for the

switchgea rs.

Indoor hydrants With
hose reet system

DETECTION SYSTEMS

Smoke detectors. W RR flame
detectors . Au toma tic file _
alann system and manual fire
etarmsta tions

Smoke detectors, UVIIR flame
detectors. AutornaltC fire
alarm system and manual fire
alarm stabons

UVII R detectors, AutomatIC
fire alarm system and manu al
fire alarm slabons. in case of
covered stock pile and
endosed areas e .g. coal
bunker on ly manual lire alarm
stations. Only manual fire
alarm stetcee. In case of
open stock pile .

LHS cable with two rnmbers
oliR detectors are eflVlSaged
for each conveyor. A utomatic
fire alarm system and manual
lire alarm stanors

UVIIR name detector,
smoke detecto rs. . Multi­
sensor de tector is also
acceptable. Automatic li re
alarm sta tions

Smoke detectors Linear heat
detectors. Multi-sensor
detector IS also acceptable.
Automatic lire alarm system
a'lCImanual fire alarm stations

Manu al water spray
system and indoor
hy.!rants wrth hose ree !
system

Chemica l Stores

814OAlll/FICtiT· 1510211g...,e
BIf PC LI£PC- lIQin Plant/2() l51lJ

,
,, ,,

Smoke detectors . l inear heat
de tectors. Multi-sensor
detector is ersc acceptable.
Automa tic fire alarm syslem
and manual fire alarm
statiOns. Gas detection
sys tem .

Smoke detectors. Linear heat
de tectors. Multi-sensor
detector is also acceptable.
Automatic fire alarm system
and manual fire ala rm stations

~~'OPG'3'9';
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BUI1.DING/AREAI
EQUIPMENT TO BE
PROTECTED

Central Control
Building and its
Switchgear Building

Planl water Pump­

"""se

Swrtd1gear Building

l V Switchgear &
MV SWitchgear
Building

All Oil Filled
Transformers

Computer. ElectrOnIC
And Switchgear
Room,

8'~1"'ICHT· ' S70211 g..~

BIFPCLlEPC-Ma", ~nV20 ' Sl l/

FIRE FIGHTING
INSTALlATIONS

Inert gas Extinguishil'lg
system employil'lg any of
ttle commercially available
inert gas listed In NFPA·
200 1 shall be provided for
fire protection of Control
room, control equipment
room areas ere. This
system shaM be actuated by
automatic fire detection &
alarm system comprising
mullisensor detectors.
Switchgears shall be
provided with portable fire
extinguishers.

Mobile 30 kg CO2 ­
exlJngulshersand
portable 5 kg CO2 •

extlflQUlshers

Mobile 30 kg CO2 ­
exlJnguishers and
portable 5 itg CO2 ­
extinguIshers. AdditiOnal,

fixed lotal tIooding CO2

extinguishing system shall

be proVIded.

Mobile 30 kg CO2 ­
e~tinguishers and portable

Skg
C02 -exbngulshers

Automatic high velocity
water spray fixed
systems

Mobile 30 kg CO2
extinguisher and

portable 5 kg CO2
e )<1l"9l ji .....ero

Automatic loamlwaler
spray fixed system and
mob~e 50 kg dry- powder
extinguisher

DETECTION SYSTEMS

This system shall be actuated
by automatic fire detection &
alarm system compriSing
multisensor detectors. and
manual fire alarm stations

Smoked~ed~.~o~bc

fire alarm system and manual
fire alarm stations

Smoke detec!ors. Automatic
fire alarm system and manu'"
fire eiem stations

Automatic fire oetectcn &
alarm system compnsmg
multi·sensor detectors ,
manual call points shall be
provided.

Sprinkler head heat
detectors. Automatic fire
alarm system.

Smoke detectors Automatic
fire alarm system and manual
fire alarm

UVflR detectors . Smoke
detectors . Automatic fire
alarm system and manual fire
alarm stations

Smoke detectors. Automatic
fire alarm system.
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BUILDING/AREAl FIRE FIGHTING DETECTION SYSTEMS
EQUIPMENT TO BE INSTALLATIONS
PROTECTED

EKtinguishers. And also
water mist system

Cable FIool's, Shafts Automatic medium Combination of smoke
and Tunnels velocity water spray fiJ:ed detectors and linear heat

systems detectors shall be used

Ventilation Systems Automabc spnnkler Duct smoke detectors,
system Automatic fire alarm

system

Administration Indoor hydrants with hose Smoke detectors. Automatic
Buildings and reel system, Portable fire alarm system and manual
Service building extinguishers. fire alarm stations

Workshop BUildings Indoor hydrants with hose Smoke de tectors. AutomaUc
reel system, Portable fire a larm system and manual
extingUishers. fire e ierm stattons

Storage Buildfl gS Water Sprinkler system. Smoke detectors. Automafic
indoor hydrants with hose fire alarm system and manual
reel system. Porta ble sre alarm stallons
extinguishers.

Canteen I SOCIal Indoor hydrants WIth hose Smoke detectors. Automatic
BUlldmgs reel system, Portable fire alarm system and manual

extinguishers fire alarm stations

Fire Brigade Building Indoor hydrants with hose
reel system. Portab le
exunguishers.

Smoke detectors . Automatic
fire a larm system and manual
fire a larm stations

All other buildings

and areas incJoding
blending ·ptant area

O..rtdoor hydrants and
moor hose cabinets
Add itional eqtHpmer1t
related to the fire nsk.

Smoke /heat detectors
Automabc fire alarm system
and manual fire alarm stallOns

Coal transfer points
and Crusher house

Automatic MV Water spray
system

aeo;Au tomatic fire alarm
system and manual fire alarm
stations

~
RemarkS to (he sched ule above:

.. ~t-ff • Gas detect ion is required for chlorination building and Hydrogen build-r.: ; I ~ ing .
}. "",*~... . ' Fuel Oi l Storage Tanks (LDOIHSDl:
'\. ~",::r=~ The kmd of selecuoo inside the tank is dependent of the tank design if it
'\~Yl5JON~." is a floating tank roof or a flxed tank roof.

""'- .-co;.-; • Whether automatic sys tem for ventilation areas shall be required or not.
shall be proved by a Fire Risk Assessment from a notified body.

~2part2 -5
0 0G 3 9 ~

,-
/-- -'

Any bui lding or area which is protected by a " wee fire fighting installation
must also be provided with an "e , , '. rigade connection".

,,< .~...
" '#r '"C'.. ~
~, \-

...~~~CL " •
VIIIol.OAO111'ICHT"1$102119->'6
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The " Siamese Breaching inlets" sha ll be housed in stainless steel cabinets
with "wire glass" doors, loca ted around the perimeter of the protected area.

They must be placed to a11ow ready acc ess by the fife brigade tende r.
Upstream of the above fire brigade co nnection, suitable non-return valves in
the main - and branch line must be provided, in order to facilitate pressuri­
zat ion o f tbe " instal lation" from the 2 different sources.

It shall be assured that at least two (2) hour fire water supply to cover the
main system design flow rate is availab le fo r the fac ility in accordance 10

NFPAI Equiv. Internationa l Standards. Part icular attention is drawn to the
requirement of the deluge system for the large fuel oil storage tanks.

The power plant shall be provided with two separate fire water sources
namely:

• water from service water lank - primary source
• emergency supply shall be fed from the pre-trea ted plant water storage

secondary source.

The fire water demand shall be stored in two (2) 100 % above-ground
storage tanks.

The capacity of the storage tanks shall be calculated by the Bid­
der/Contractor according to NFPA 850 after a Fire Risk Assessment and
sha ll be subject to BlFPCl approval during basic/detail engineering.
YJoC of tank shall be selected with regard 10 the water quality and in
particular for sali ne water and shall be subject to BIt'Pel ap proval during
basiddetail engineering

There sha ll be two separate in-feeds into the fire ring main from the service
water tank. Each in-feed shall be equipped with 2 x 100% fire water pumps,
I It 100% electrically dri ven and I ). l()()'l/o diesel dri ven, as well as one
jockey pump, to transfer water from the raw water tanks [0 the fire ring
main. The two in-feeds into the fire ring main shall be sepa rated with a
manual N/O valve. The diesel eng ine shall sta rt up automatically after a fire
alarm, but only in an event of power failure or failure of the electrical power
is supplying the required pressure to the fire fighting system. The two sets
o f pumping equi pment sha ll be housed in separate fire compartments
(adjacent rooms or divided by a fire rated wall so tha t a fire on one pump Q.
does not affect the function of the other pump). "1-
The new fire pump house, being the main supply, shall consist o f:

• two (2) 1000/0 electric joc key pumps (I set)
• one (I) 100% electric driven main pump set
• one (1) 100% diesel engine driven main pump set

• one ( I) expansion tank arrang~p;.~/,.; ". 41 ~~

I;:P":... '
8140A01/FICHT·1ST02 T1i-,.(1
BIFPCU£PC-M..... Plantl2ll1~ 11

/: ,r____ jg.--,,12 """ r6, 0 .
-'~ y ' '''''''- V U lJ ' i L
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Water in the pipe network shall be kepi pressurized by one expansion tank
and jockey pump arrangement. To maintain the nominal pressure in the fire
main during normal operation. the jockey pumps shall be installed parallel
10 the fire water pumps with one jockey pump on each in-feed. The jockey
pumps shall be of an end suction or horizontal type' with sufficient capacity
to supply three hose reels at the operational conditions without bringing the
mai n wa ter fire pumps into operation and 10 overcome the leakage in the
syste m.

For the diesel -driven pumps, a dai ly storage tank sha ll be insta lled. This
tank sha ll be connected with a feed line from the fuel oil storage tank
including a fuel pump to refill the daily storage tank. An overfill protection
for the daily storage tank shall be provided.

The main fire 'pumps shall be of approved design for use in fire fighti ng
system {horizo ntal, spli t case, single stage, ce ntrifu gal type with single
entry) and shall be complete with mat ing flanges, air releases, drain connec­
tion and base plate.

The electric motors sha ll be tolally enc losed fan cooled motors , whic h shall
be equipped with sleeve bearings.

A main above ground rue header shall be provided to serve strategically
placed (not more than 50 m apart) outdoor hydrants and supply water to the
indoor hose reel and sprinklerfspmy systems.

The fire water distribution sys tem shall incorporate sectionalizing valves so
that a failure in any part of the syste-m can be iso lated while a llowing the
remainder of the sys tem to function properl y. A sufficient num ber of dra in
valves at low areas, which allow a secrionalized flushing/drainage of main
fire header shall be insta lled. Contractor's co ncept needs to be agreed upon
and approved by the OE .

8 12.2.1 Fire water demand calculation

The contractor shall provide hydrauli c ca lculations to verify tha t the fire
wat er system is sufficiently designed to provide in a wors t case sce nario
based on NFPA 850 su fficient pressure and water flow to the most remote
and biggest fire water consumers, considering for this event the simultane­
ous use of involved systems over the requested time. A safety fac tor of
approximately 1.15 shall be added. The ca lculation has to be submitted with
the Tender ocuments.

ttY'" ~ 612 Part 2 - 78 140A0 1~ICHT·1 S102 119->16
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812.3 Fire water distribution system

The water distribution system is mainly an above ground system and
comprises of different circu its.

The ring fire water main shall be divided by gate valves into several sec­
tions, which can be isolated in case of leakages or service , to ensure a high
availability of the non-concerned main segments. The gate valve s must be
lockable in the open! close position.

Connection pipelines to the buildings and structures shall branch at the
main, to supply risers, spray deluge systems and hose reel stations inside the
buildings with fire water. Wet risers sha ll be provided in each staircase, but
with the tapping points outside the staircase.

812.4 Hydrants

Along the fire water main, hydrants shall be provided, especially near
objects or equipment with an increased fire hazard.

The outdoor hydrants shall have a hose and equipment cabinet situated
nearby. The outdoor hydrants shall be of pillar-type with 2 hose connec­
tions. The fire hydrants shall be installed such that a SOm fire reel will
provide full coverage of the area.

The water hydrant cabinets inside the buildings shall be supplied by means
of connection lines filled with water. The water hydrant cabinets shall be
permanently connected to the fire fighting water system via suitable isolat­
ing valve.

The water hydrant cabinets shall be generally installed in the vicinity of the
staircase exit . They shall be arranged in such a way as to ensure that any
points in the building to be protected can be reached with extinguishing
water from two separate hydrants from the water hydrant cabinet and/or
water cabinet and/or outdoor hydrants.

Some of the water hydrant cabinets shall be equipped for using both water
and foam as an extinguishing agent. Foam/water hydrants shall be used
where inflammable liquids are stored in such small quan tities that the use of
spray deluge systems would be uneconornicel .

Automatic Wate r SprDy Systems

8 14OA01/F1CHT_ 1$ 7l/27 rs-e
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Water mist system
The water mist system shall be used where water can cause damage on
equipment e.g. Computer room, clean room, telecommunication or office
rooms.

Higb velocity spray system
The high velocity spray system shall be used where flammable liquids with
a flash point more than 65°C will be stored ore handled.

Medium velocity spray system
The medium velocity spray system shall be used where flammable liquids
with a flash point less than 65°C will be stored ore handled.

For all other areas nonnal water sprinkler system has to he applied.

They shall be applied at least and among others for:

•
•

•
•

81 2.5.1 Automatic spray water deluge systems

An automatic' spray water deluge system shallbe provided, e.g. for oil filled
transformer, transformer-rectifier sets, and oil tanks, oil coolers, fuel
packages.

Means for manual initiation shall be provided adjacent 10 the deluge valve
for the system.

Oil tanks shall have a perma nently installed top and side automatic spray
water installation for cooling and fire protection as well as permanently
installed foam-water extinguishing system for fire fighting (see below).

812 .5.2 Manual spray water deluge systems

A manual spray water system shall be provided to protect the rotor and
stator of the regenerative air pre-heaters. The spray system shall be activated
from the control.room'orfrom the air heater area.

812.5.2.1 Foam-water extinguishing system

~12Part2 .9

At least the following plant areas shall be protected with a separate and
independent foam-water system:

~'~
,, --:'" ,r '\ ? c":-< "

• all fuel oil storage tanks and ,s1.~)l "Oiit'~~~\
,
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• fuel oil pump station
• turbine oil room
• fire fighting pump house (diesel driven lire pump area)
• black start facility (as applicable)
• em~rgency diesel generators.

Foa m conce ntrate shall be pumped from the foam concentra te sto rage tank
by 2 x 100010 foam pwnps to foam proportioner skids. Pressurized wat er
connection shall be provided to the eduetor of each foam propcrtioner skid.
In the event of fire. the foam system for respective tank shal l be autom ati­
ca lly activated on detection of fire by hea t detecto rs. Water sha ll start
flowing through the eductor where foam concentrate is induced and mix ed
with the flow ing water in definite proportion.

High temperature causes breaking of one or more of the sprinkler circuit
bulbs; as the sprinkler circuit, which opera tes as control circuit, is normally
under pressure. As a result pressure in this circuit fall s. causing the p ilot
valve 10open and consequently the water is delivered from the nozzles. This
continues until the valve is closed. The water ou tput may al so be ac tuated
by operating the manual emergency release .

8 12.5.2.2 Inert gas system

At leas t, the following area" shall be provided with an inert 6as system or
equivalent, to the approval of the local authorities and the Employer):

• steam turbine generator and exciter ~ ,,1" _""

• central co ntrol room It. -
• loca l co ntrol rooms If: ~
• rooms adjacent to CCR I';'" -:r~ ;,

U S ~,. OPE:RA'IONI 1",1
• P room ~..OrvlSOl)N f»""!;
• bat tery room. ."'-~~~¥

• Switch gear Building

The inert gas system shall consist of a battery of inert gas storage cylinders
of adequate capacity and 100% reserve cy linders, which sha ll be located
su itab ly at a cen tralized loca tion. Discharge nozzles sha ll be pro vided on the
gas distribution pipe network suitably loca ted at the areas to be pro tected.

In the event of fire , the fire detectors shall initiate an alarm with coincidence
(do uble-knock) principle (to limit false alann gas release) in the local panel
and main fire alarm panel. Simultaneously. the detection signal shall open
the deluge directional valve automatically and tbe protected area shall be
filled up by rapid injection of required quantity of inert gas through the pipe
network and discharge nozzles to create a homogenous air/inert gas aunos-fi~
phere ,. '-";; ./l C........ / q.r-',
The pipe network shall be connected to a gas manifold, through the above
mentioned automatic deluge valve with manual override. The manifold shall
be connected to a group of inert gas cylinders.

8140A01/FICHT·15702719-'16
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In case of gas release, personnel alann system by way of bells and strobe
lights above doors shall be activated.

Complete design and critical Components of th is system sha ll be approved I
listed by UUFMlVDSlLPCB or equivalent

The type of inert gas shall be in line with environmental nonns ofGOB and
shall be subject to approval by BIFPCL during basic/detail engineering.

The appli cable fire suppressant medi um will have to be coord inated!
harmonized with the local fire brigade authorities and also reviewed during
the basicJdetailed engineering.

812.5.2.3 Portable and mobile fire fighting equipment

Risk commensurate manual fire figh ting equipment, portab le or wheeled
moveable trolley units, shall be provided. It shall be sufficiently in number
and size for an fast end effective first fire fighting response. Depending on
the type of fire load, adequate types of equipment and extinguishing agent
shall be provided, among others :

• dry chemical fire extinguisher.
• hose reel foam units
• C02 extinguisher
• AFFF (aqueous film fonning foam) portable distinguisher.

Criteria for the selec tion of mobile fire ext inguishers are am ong other the
fire risk assessment, the fire load, the shortening of fire attack routes, the
type of fire haza rd. Only standardized fire extinguishers complying with
local standards shall be used. The location, capacity, type, and number of
portable and mobile fire fighti ng equipment shall beevaluated during detail
engineering in order to adequately to cover the risk, and shall follow NFPA
and loca l standards. It shall bedescribed in the fire protection basic design
report of approval by Employer and local fire au thorities.

The following are typical and not necessarily the limit of those requ ired:

1) Portable esttngetshers
The following types of portable extinguishers shall be considered:

a) Powder Be fire extinguishers, capacity
b) Foam spray AFF fife extinguisher, capacity 10 It
c) Carbon dioxide fire extinguisher, capacity 5 kg.

, '

~
!!' " -t
;r ~_~;

* ..Tf ~~::J• -" OI'fAA'''- PII
~.~ /.

'._~
Where extinguishers are moun ted externally, or in other areas where they ----
may be subjec ted to the weather, thl;y:~ontaincd inside a protective
cabinet. ·; // '""/1"-..;<~

4r \'? II
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8I FPCUE~ ... P1ar&l2015/1l

• ...; I

• / pJ; I . 812Part2 ·11
",. --:', !:?' -e> , , t;' J 0 r
~ U U ''l' ...

Technical purchase specification for Foam Pumps with Drive assembly, Doc No: PY51483, Page 63 of 231



The extinguishersshall be operated by means of a lever pro vided with a
sa fety pin, which allows for the part ial discharge.

2) ,\ Iobile nlinguishen
The follo wing: types o f wheeled extingu ishers shall be considered:

a) Powder ABC fire extinguisher. capacity 75 kg
b) Carbon diox ide fire extinguisher, ca paci ty 30 kg
c) Foam spray fire extinguishercapacity 130 It

Each powder unit consists of a powdcr container to which a carbon dioxide
cylinder operating as propellant gas is attached ; shall be provided with a 6 m
hose with co ntro lled nozzle. The powder unit shall be mounted on a metal
fram e with two wheels and a dri ving handle. Each carbon di oxide un it
cons ists of a carbon dioxide cylinder, a hose, a co ntrol valve and a discha rge
nozzle. The cylinde r and discharging devices sha ll be mounted on a meta l
frame with two wheels and a driving handle.

612 .5.2.4 Fire brigade and fire station equipment

The Maitree-STPP fire brigade sha ll beeq uipped with two (2) fire fighting
trucks with foam/water tanks and one (1) am bulance car inc ludi ng all
standard fire figh ting and rescue equipment. The Contracto r sha ll provide
complete equipped Fire fighting trucks according to relevant nationa l and
international regulations.

The pe riod ic inspections. checking and maintenance of the firefighting
equipment unti l PAC shall be unde rtaken by the Contractor.

Descri ption Quantity
Portable gas indicator 3

Heavy duly handlamp 4
Breathing appa ratus with cabinet 7
Dry powders transferring and refilling rig 1
Pneumatic vice for exnnquishera locking 1
C02 el(tinguisners filling and powder pressunzatlon rig 1
Electric screwing-unscrewing 1

~
HydraulIC Inspection unit 1
First aid kit 3
ParamedIC standard equipment 2

1~~~~ Hose fltllSir equ ipment 1
~; ~ FIre figtoting suits 5

~ : ./ :)" Fire fightin g blankets 10
\ i ~~ _ I'; ~ ultipurpose noZZles 4
.. ..' F.......,..,..... ?i
~ +.~~";.,:;:' e vehicles sha ll be located in the fire brigade bu ilding which sha ll also

,,"".:.~~,- house a co mmand room, o ffices, staff rooms, a fully equipped medical
sta tion with a firs t aid room, works~. etc. and refill ing uni ts for
ponable fire extinguishers and breathni~us. as well as any othe r
equipment required for the completi~n_of !.he~.brigade building.

r -' . r ....L . ,, '
8,.aAO l If ICHT· 1 S 1D2 1 1~ • 4} . -";;- .' .tJ .J12 Part 2 - 12
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Fire safety instruc tions in the Bangladesh and English languages shall be
provided in all zones

The instructions shall - tearly aescri be what personnel are required to do
upon discovering a fire, hearing the fire warning signals or hearing the fire
evacuate signals.

The fire safety instruction shall be spec ific to the zone in which they are
located and marked with the zone number and name. Any special care
required when using or maintai n fire protection equipment within the zone
shall also be indicated. The instructions shall bepro tected by glass or
transparent plastic material secured in a metal frame in a prominent pos ition
within the zone.

812 .5.2.5 Fire exit signs

The fire safety sign described here shall consist of the words 'FIRE EXIT"
in the Bangladesh and English languages, and where appropriate, directional
symbol.

Fire safety signs shall be provided at all fire exits. entrances to stairways
and all doors and corridors leading 10 fire exits or stairways, and shall "ave
standby rechargeable batteries when it is installed inside the Building.
At junctions in corridors or other positions where the most direct means of
escape is not clearly apparent directional signs shall be provided in add ition
to fire exit signs.
Directional signs shall indicate the most direct means of escape, and shall be
made of tbe same material and affixed in a similar manner as the fire exit
signs.

812 .5.3 Fire detection and alarm ~ystem

812 .5.3.1 Fire detection and alarm system general design

~B12Part2.13

DOC'fO ;
alofOAOIIFICHT·1 S702719-v8
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The whole plant shall be furnished with an automatic fire detection system,
divided into individual alarm sections , including of Local Fire alann control
panels tor each section connected to the Main Fire Alann Control Pane l.

d.~'~'~'~'~"'~ The purpose of tbe fire alann system is 10 guarantee a reliable and fault-free
.\ . ~ eerty-weming sj stem in the event of file by means of auromancally ac ti-
it ~ ~ vated detec tors or manual ~II points. so that orders for extinguis hing the
l ~ .....e- (ijr ire can be issued from a central point.
. ""1l'.... ~~
\. ~ (lP£~~1"O'<lI

\~,:;~W If the alarm is triggered by one of the installed automatic fire detec tors, the
._- alarm shall be indica ted first in the control rovm and on the fire control

panel and with delay at the control centre of the fire brigades. The delay
time can be used by the control ['(ll}Ifi~" el io ascertai n the cause of the
alann or to reset it in case ofa flwlty .licijbk, ""\'.;.,

~l;: rI Ci. 1 .
. 6l- " ~
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The fire alarm system shall be designed in accordance with the relevant
international standards and regulations especially NFPA 72 and DIN VDE
0833. and shall conform to the latest state-of-the-art in the field of fire alarm
system engineering

The fire detection system shall be connec ted to an operator station at the
CCR and to the repeater stations at the security! gatehouse and the fire
brigade hOLL'lC. Surveillance with fire detectors shall be provided for all
areas of the plant. A fire alarm shall also trigger alarm sirens and sounders.

No restrictions on the proper functioning of fire alarm by reason of move­
ment of air, optical radiation., smoke, dust. vibration, high humidity, etc . are
acceptable. Moreover. fire alarms shall be located in the outgoing airflows
ofair-conditioning and ventilation systems.

The alarm signal receiving units must beso designed that by use of a
standardized alarm unit socket, any of the types of detector may be used
with equal facility on an y of the fire alarm circuits

Detectors installed in inaccessible points such as cable duc ts, false floors,
cable basements. etc. are to be connected in parallel to external optical alarm
indicators insta lled close by and in readily visible positions.

Detectors ins talled in false floors, suspended ceilings. cab le ducts, ai r­
conditioning or ventilation sys tems are also to be combined to form separate
alann sections.

Fire detection and alarm. sys tems shall be arranged socii that two circuits are
provided, with a minimum of two detectors on each circuit The operation of
anyone detector on either circuit shall initiate local "level 1" audible and
visual alarms of fire repeated at the central control room . The operation of
two detectors on different circuits shall initiate "level 2" ala rms of fire and
the following ac tions:

8140A01/FICHT_1570271 ~v6
6I FPCL/EPC·Ma.., Planll2 01S111
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• shut-down of ventilation sys tems and operation o f fire dampers to sea l
openings

• release of fire extinguisher within the enclosure.

The detector; shall be of the addressable type.

Gas detection is required for chlorination building and Hydrogen bui ldi
The term multisensory is defined among others in NFPA 72.

Turbine hall area ~ '::~~~.')
Th ~ . hall ided with I d . ." ~ ~'g"~'i.1e turtnne area shall be provr \AI WI manua an automatic '. / " ...N,-." :-
detection and alarm system utilising~~l call points and combined ":S •. ' •

smoke/heat detectors .; , :~.:..:~~
" ' ~~\\

:r:oCI_ L. '
~ f ?-

..._.-- ~/
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The system in the turbine hall shall be suitably arranged to cover all Iubrica­
rion and control oil areas - e.g. oil room, oi l channels, main stop valves and
turbine bearings and shall be provided with automatic fire detection and
alarm system utilising flame and heal detectors and automatic fixed fire
extinguishing system witt, alternative manual operation.

81 2.5.3.3 Ma n ua l call points

Manual call points shall be of thebreak-glass type and shall be established
in the whole power plant at emergency exits, accesses to staircases, doer­
ways. exits on recognized access or escape routes and at hose reel stations.

They shall be painted red with interloc king mechanism, to be reset by key.

If the push burton ofa manual call point will be pressed, an alarm shall be
released and indica ted immediately on the panel of the fire brigade control
centre and on the Cuecontrol stations in the con trol room of the plant and
the gate house.

812.5.4 Detectors

The fire detector sys tem elements and the associated mountings are to be
provided with sturdy, corrosion-proof plastic housings.

The fire alarm detectors are to be provided with optical means for signaling
their activation (e.g. light-emitting diode), and are to be suitab le for the
connection of an additional optical external alann indication.

In the centra l control room the necessary automatic fire detectors are to be
incorporated in the luminous ceiling.
Detectors belonging to a part icular alarm section are to be incorporated in
alarm lines, the automati c and manual fire alarm s being connected via .
separate alarm lines to the common fire alarm central station in the central
control room.

The fire alarm detectors shall reset ready for operation following each
alarm. without outside intervention, and shall plug-in and be provided with
suitab le means to prevenl unauthorized removal or disconnection and tor
connection to the fire alarm cen tral station.

~B12Part2.15
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O. 81 2.5.4.1 Smoke d etector

fJ(". For early identification of visible smo ke generation, consisting of photoelec-
.~:.":' tric unit, alarm electronics, optical alann indication. detec tor socket. Smoke

~ ...!, : -'\ erectors referred to in this Specification shall be of multisensor type and
lr ~- ~.~_~ hall be incorporated into a probe sampling system .
~... ,00000_ A...,..... ~~

.:. ::..:~~"'~ Heal d~[ectors referred to in this~n shall be of the fixed te~pem.
' .......I.:'!.~ rure point type. The fixed tempe;;~'i~~all be 28 °C above max imum

ambient temperatures. *1r:;: : L , ;
814OA011F1CtfT·1~702719-yfi -, Q-A ';O:' _....
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Smokelheat detectors re ferred to in thus Specification shall be of optical
beam type.

B12.5.4.2 Flame detector

For early identifica tion of fire outbreaks and open flam es consisting of:
optical unit, alann electronics, optical alarm indicat ion., detector socket and
variable response sensiti vity.

Flame detectors referred to. in this Spec ification, shall be o f the UV or black
body immune solar-blind IR types.

812.5.4.3 Thermo-differential and thermo-maximum detector

For early identi ficatio n of fires as they break out with rapid temperature rise
and little smoke generation, consisting of temperature sensor, alarm elec­
tronics. detector socket.

812.5.4.4 Sirens and optical alarms

The personnel shal l be alarmed and warned with acoustic and as far as
necessary. e.g. In case of a high background noise level wi th optical devices.

Sirens for indoor and outdoo r insta llation must be provided for warning the
operating personnel .

The protecti on degree o f the sirens for indoor and ou tdoo r'insta llalion must
be at least IP 54. The outdoo r sirens are to be arranged on the boiler area,
transformer area, tank farm etc. The arrangement of the indoor sirens mU~1

meet the requ irements at site for satisfactory warning of the operating
personnel. e.g. mounting in the turbine hall , pipe duc ts etc. TIle contro l of
the sirens shall be performed automa tically by the fire a larm sys tem, but
manual operation from the central co ntrol room must also be possible .

B12.5.4.5 Central fire alarm station

k The fire alarm ce ntral station must be housed in sheet-s teel enclosed cabi­
d'l""'~"~ nels and located in the cen tral contro l room or nearby in an appropriate

. ~~~ 1'_ cat ion. Both optical and audible signals must be given when a fire alann
{~ \ suit alann occurs.
;~q'~-~!
~~ '* er supply for the fire alarm system sha ll comply with the requirements
~ C:V'$lOf< ,••''J NFPA 72 and shall be taken from the safe AC busbar. Emergency supply

~Ol<....., shall bemaintained by a rectifierlbatt ery set ( I x 100%). des igned for four
(4) hours discharge time.

The fire alann central station is to beimj)ltplented in all -digitaI! numerical
electronic technology using plug -in unitS'aOd assemblies on the modular

614OAC1/FICHT·1S7027, Ihtl
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construc tion principle, and sha ll be accommo dated in meta lclad enclosed
panels with type IP 31 enclosure for wall-mounted/free standing installation.

The fire alarm and fault annunciation system sha ll be designed with opt ical
and audible alarms Whereas the audible alarm must be resena ble. the
optical indication shall persi st unti l the annunciation is fina lly extinguished
or the fault cleared. If a faul t warning is followed by a fire alarm annuncia­
tion, the fault indication must be stored and suppressed until the fire alarm
condition has beencancelled.

Provision sha ll be made for clear audible identification of the alann'fault
s igna l. Furthermore, fire alarm signals and fault signals sha ll be strict ly
segregated .

An automatic fire alarm signal shall be triggered and transmitted externally
to the central contro l room. gate house and the local fire briga de via a main
alarm unit, inclusive of the digital communicator. The ala rm lines to the fire
brigade shall becontinuously monitored.

The indi vidual fire alann lines and func tion lines of the fire-fighting equip­
ment and facilities, as well as important functiona l groups o f the fire a lann
central station sha ll be continuous ly monitored for faults and breakdowns
e.g. for:

• wire breakage of each alarm line
• short-c ircuit of each alarm line
• earth fault of the fire alarm system
• power supply system faulty
• main fuses and MCB's fai lure
• alann modules disconnected from plug-in frame.

All fault signals sha ll be optically and audibly indicated.

For chec king ou t the functioning of the complete fife alann sys tem includ­
ing the fire alarm lines and fire alarm devices, testing fac ilities shall be
provided. When testing a circu it, in itiation of fire alarm warnings in external
facil ities shall be prevented. After test ing, the tested circuit sha ll automati­
cally reset to nonnal operation.

Simulation (e.g. test pins) of all relevan t fault signa ls as lis ted above as well
I!i;~'~"~ -.." as of all fire alarms shall be possible in order to ' chec k-out the externally

~
'~ ' ~ -:-\\ connected fire fighting facilities .
~ ..- - ; ,

* ~;::- '"i ' The fire alann c.entral statio n shall b: provided with potential-Free change­
~ "'Vt~";,-~ ., ,, over contacts Wired to a central terminal board as follows:

~''!'!.'"'"'' A

• contacts to control the fire protection doors
• contacts to control the air-cOpd,:~nd ventilation equipment
• contacts for spare. (; , .' ~~C;;\
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Activation of fire protection doors sha ll be signaled as a group annunciation
to the fire alarm central stat ion and inc luded in the alarm annunciation
system.

For recording all fire alarm and fault annunciations, contro l ins truc tions anel
opera tor actions, a line printer sha ll be provided w ith-the facil ities for­
printing out the alarm line number, date and time of day in hours and
minutes.

8 12.5.4.6 Layout display board

For indicating fire alarm and fault annunciations from the fire alaon syst em,
a layout display board has to be prov ided in the panel in the central control
room . This board shall include a graphic di splay to show a simplified
ground plan' of the power plant and of the individual buildings and shall
featu re signal lamps for the separate optical indication of the alarm line, and
shall include the armunciator with ala rm test, reset and acknowledge but­
to ns . Preferably a sepa rate monitor with appropriate graphics etc . sha ll be
install ed Additionally the gate house and fire brigade house shall be
equipped with a display boa rd.

For information and guidance of fire brigade a simplified graphic d isplay
board shall be installed in the power plan t ga le house and in the fire brigade
house.

812.5.5 Fighting and fire protection basic des ign report

In general, the arrangement . type and number of detectors, call po ints and
alarms is determined by the by the room co nfigu ra tion (size, he igh t, form of
floor and roo fing, erc.), the ambient conditions in the area to be mon itored,
the eq uipment to be protected and the type of combustible med ium . Such
deta ils shall be determined and included in the fire fighting and fire pro tec­
tion basic des ign report.

B12.5.6 Fire water retention

g ./ Spent fire figh ting water shall be conta ined. The req uired re ten tion volume
fl'\ sha ll cover the total wa ter amount of the co nnected systems during defi ned

operation time. This shal l be achieved by respective thresholds and other up
stands to form a containment of sufficient volume. Furthermore the rain

. !?'" _ water and fire fighting water retention bas in shall be used to co llect fire
.r~"" .. .. t o ater from the crarr.::: of sea led outside erees (see else Section 89). .M 1~
;.!i - ~_ .. , ~~

,*~~~}.' total fire water retention volume shall be based on the fire fighting ,, ' L'I -- _ _ '\- I

,,~~-. ()WISIOM _~>.' water demand and dura tion accordmg to NFPA 850. .... . Fe l l~ l
",~:..,.~,,",,// Q A "

"

Tanks with flammable or hazardous content sha ll ha ve a bund structure --c, - ....":/, .

creating sufficient retention volume. In the assessment of the total fire
extinguishing time where such tanks are involved in the fire , account shall

"1 ~QA01~lOfT-'S7027 ,~~
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be taken of the collecting capacity present in this area including the volume
of oil discharged in the event of a leakage.

8 140Al!11FICHT·1570271 9-111>
BIFf'ClJEPC·t~"' Planl/201511/

Technical purchase specification for Foam Pumps with Drive assembly, Doc No: PY51483, Page 71 of 231



Additional welding requirements for welding of civil steel structures are
stated under Section 89 .

80.6.17 Mechanical equipment

80.6.17.1 Pumps

General
All pumps shall be designed for continuous operation unless otherwise
specified.

Pumps shall be installed in positions convenient for operation and servicing.
Where multiple pump installations are required, each pump and its
associated equipment shall be arranged in such a manner as to pCTmit easy
access for operation, maintenance and pump removal without interrupting
plant operation.

.Pumps ihstallcd for parallel operation or as stand-by sets art' "to be of
identical design, i.e. interchangeable. " .

Lifting lugs and 'eyes and other special tackle shall be provided as necessary
to penn it easy handling cf the pump and its components.

General design and construction
All pumps shall be designed to withstand a test pressure of 1.5 times the
maximum possible pump shutoff pressure under maximum suction pressure
conditions. If a pump can operate at sub-atmospheric suction conditions, the
entire pump shall be designed for full vacuum.

All pump shafts shall beofample size 10 transmit the maximum possible
output from the prime mover. The pump shatt and coupling are to be so .
dimensioned that the maximum permissible torque of the shaft is higher
than the maximum transmissible torque of the coupling, Directly coupled
pumps shall be used preferably.

Renewable wear rings shall be provided at points of running clearance 'and
shall be made from appropriate materials.

All pumps and accessories in contact with the pumped fluid shall be
constructed of materials specifically designed for the conditions and nature
of the pumped fluid, and be resistant 10 erosion and corrosion

nOOl :> l'--

Product water flushing lines and drains are to be supplied for each pu
handling the prevailing river water to aV9.i9 corrosion if the pump i
operation for extended pen~s. , ';.:.: ?:'~ ~

,,/ . . .. '\,- ..\
;: .1-' ,) .., MI-Il-l:-
, \, . .:l · ,I
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The pump glands or mec hanical seals shall be so arranged that repac kaging
or fitting of replacement seals can be carried out with the min imum of
disruption to plant opera tion. In case of operating under vacuum conditions
liquid sealing is to be provided .

The pump casing shall preferably be split for ease of maintenance and be
designed such that the impeller and shaft are capable of being withdrawn
from the casing without disturbing any of the main plpework and valves
carrying the pumped flu id. In general, all horizontal pum ps with draw-out­
rotors are to be fitted with a coupling to facilitate disassembly without
removing the motor. Pull-out design of the shaft shall be applied to vertical
wet pit and dry pit pum ps as well.

Each horizontal pump shall be mounted with its drive on a common base
plate of rigid construction. Vertical pumps are to be provided with
foundation frames. In case of submersible pumps suitable frames shall be
provided in the pump sump . It shall however be possible to remove these
pumps without entering the sump.

. .'

Pumps must be carefully set to ensure that the net positive suction head
available under all operating conditions will be adequate for the type of
pump employed. The NPSH values are to be referred to the least favourable
operating conditions - Iowes' atmospheric pressure, lowest level of water on
the suction side of the pum p, and highest temperature ofthe pumped fluid .
An adequate safety margin of normally greater than 1 m to the max NPSH
required shall be provided unless and otherwise speci fied for specific pump.
Pumps shall operate smoothly throughout the speed range up to their
operating speeds. The firs t coupled critical speed must be at least 20%
higher than the max imum operat ing speed. The determination ofthe shaft
diameter and the distance between two consecutive bear ings must include a
sufficiently large safety margin to s~! isfY th~s condition.

Where necessary , the pumps are to be fitted with devices to ensure a
minimum throughput.

Bearings
For large pumps the bearing s shall be of automa tic oillubricated sleeve
type, unless otherwis e speci fied. Bear ings on vertical shaft pumps shall be
so spaced to prevent shaft whipping or vibration under any mode of
operation. Vibrati on sensors and temperature measurem ents incl.
temperature transmitters for continuous moni toring shall be provided for
large pumps.

6140A011FICHT-15702705-v5
BIFPCtJEPC-Main Planll2015111
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BO.6.17.2

All bearing oil wells shall be fined with visual oil level ind icators . Non­
pressure-oillubricated bearings shall be equipped with constant level oilers.

Pu mps charact eri stics
When several pum ps ar t: installed for the same service, they shall be suitable
for unrestricted parallel operation.

The pump flew/head characteristics shall be such thai w ithin the operation
range the head will continuously increase with decreasing flow, maximum
head (shut ofThead) be ing at least 10% higher than the duty poin t head .

Unless otherwise speci fied all pumps shall be capable of operating at I ICOlo
of the rated capacity at the rated de livery head . Maxim um size impellers for
the pump body in question shall nOI be quoted for. By installation of a new
impeller a head increase of 5% minimum shall be possi ble. The perfonnance
of the drive motor is to be determined according to the above mentio ned .
technical requ iranents and to the requirements as specified in the electrical
p....

Fittings
All pumps shall be insta lled with isolating valves, a non -return valve and
suction and d ischarge pressure gauges unless otherwise staled . Accessible
couplings shall be suppb-d wn " removable rype guards.
Coupling halv es shal l be machine matched 10ensure accurate alignment.
Couplings as well as gears must have a rated capacity of at least 120% of the
maximum potent ial power transmission requirement.
All pumps other than submersible pum ps sha ll have tem porary strainers
fitted in the suction pipework during all init ial running and commissioning
phases. Perm anent stra iners shall be provided where specified.

Venting valves shall be fitted to all pum ps at suitable points on the pump
cas ing unless the pump is self-venting , due to the arrangement ofthe suction
and discharge nozz les . Drainage faci lities shall be provided on the pump .
casing or adjacent pipework to facil i l~te the dismantling of pumps.

AU posit ive displacement pumps sha ll be fined with a d ischarge reJ iefvalv~",,,,,

capable of passing the 'Ilax inJ~pump~ flow . ~~

A,:"'- ~'" i Q..
Piping and accessories .f ! i ·~ !\.~. BIFPCL

'\1.c._. V"" j ~ I b'. .. .,,'. ' ~
DeSign crr te rta ': , .' / * .9'<)
The pipework sha ll be designed, fabrica ted, erecte( inspected and tested on
the basis of the app licable standard s and"code!:,~d the additional
requirements as set out below.

For the plant water and cooling water system GRP is preferred, Bone-Pipe
and coated carbon steel is acceptable. For saline water and the water
treatment systems LPP piping will be accepted also. If a carbon steel system
is offered, a cathodic protection system shall be employed for inside and

000133
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Canpiing
The motor shaft halves of the couplings, fin ish-bored, balanced, and
complete with key ways are to be drawn on to the motor shaft and balanced
out together with the rotor.

Cooling
Air cooling for the motors is the preferred method. Where water-coo ling is
applied. conditioned and treated, water shall be used .

Motor air exchanger circuits should be suitable for the preva iling
atm ospheric co nditions , i.e. ambient temperatu re, content of hum idity and
salt in the air. etc. are to be cons idered. .

Ruuning quality
The runn ing quality must be within the classification of "C lass C. Zone A"
according to the ISO 10816·1 or equivalent, i.e. the vibration veloc ity must
be not greater than 1.8 mmls (nns).
Reverse speed
If reve rse runn i~g, can occ ur in the ca.se of equipment driven by a motor
(e.g. coo ling water pump), the motor must bedesigned for maximum . .
pos sible reverse speed. '

A reverse rotation alarm and start ing-circuit interlock are to be provided to
ensure that the equipment cannot be started while running in rever se. ..

Lubriution
All MV and HV Motors shall preferably be equipped with on-line lube oil
purification and auto-grease facility . These systems shall preferably be
proc ured from one single man ufacturer.

The above requ irements of the specification to be considered only as a
preferred,solution. However ~EM recommandaticn will be accepted . .

60.6.18.8 Technical conditions for low voltage motors

If not specified otherwise all motors mu st be designed to meet IP 55
enclosure according lEC60034·5 .

All motors with rated power (referred to 40 °C ambient temp.) less than 160
kW m US1 be des igned as LV motors with- prem ium efficiency class IE3.

The equ ipments which are only operating for short period shall not be
covered under IE3 such as :
a) Scotblower Motors- operates only during sootblowing sequence
b) Seal air fan motor for damper scaling operation-operated only durin ~~

mai ntenance. ~ ~ - ._._ -~ -, I< 0-
/, . \

./<J ' . " , BIFPCL
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80.6.18.8.1 Constructive features

The same features as for high voltage motors shall apply.

Anti-condensing heating shall be provided for motors of 55 kW and above.

8 0.6.18.8.2 Electric features

All motors shall be designed as J-phase squirre l-cage motors suitable for
direct on line start ing.

The motors must becapable of being switched on to a large and stab le
network and with phases in opposit ion.

The electric features a), b) and c) of hi gb voltage motors also ap ply here.

Moto rs starti ng current must not exceed 7.0 times rated current ( referred to
the motor rat ing and 4S "C amb ient temp).

TIle Starting current of LV Motor (lE3) sha ll be intine with IEC 60034-JO:
Applicable de-rating factor for des ign temperature of 45 Deg C shall also be
applied .

80 .6.18.8.3 Protective features

An earthing clamp inside the terminal box has to be provided.

80 .6.18.8.4 Other features

Cable leads
All cable connecting boxes areto bedesigned to meet the req uirements of IP
S5 or IP 58 protection class respec tively,

The cable co nnecting boxes are to be installed easily accessible on the
motor . The con necting boxes must be capable of being turned by 900 or
180" and of being opened up longitudinally. The connec tion boxes are to be
fined with <1 terminal block .

Shafts
'Yhere not otherwise specified. motors must be fined with a free shaft end.
•

Protection against exp los ion hazards
Low-voltage motors, which are to be 'installed in areas exposed to the risk of
explosion, must comply with the rules laid down in VDE 01651017010171
for explosion- proof des ign in relation to the flash-point group classi ficatio
for the particular explosive mixture . .~-~"" . Ii

"" - ! r ; , \ \
~1 ' f '
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• local control and lamp s as listed above for local control cabinets, for each
motor

8 0.6.1 8.16 Terminal boxes and terminal c abin e ts

In order to minimize the amount of cables and distribution of signals and to
centralize connections in th e Plant. term inal boxes or, wherever necessary,
by larger amounts of terminals, terminal cabinets shall be fined on all the '
necessary

• cable crossover termi nal points
• central collecting points for individual analog and binary sign als and

local transmitters
• signal co llecting and distribution points for fire alann, telephone,

loudspeaker and clock system .
• central distribution points for local signals.

Terminal boxes and cabinets must at least have ctess of protection IP 54 if
installed indoors and IP 55W if insta lled outdoors and must he equ ipped
with the necessary terminal stri ps, cabjeglands and fittings COmponents for
the co nnection of'the cables.
The necessary earthing term inals are to be provided for the earthing ofthe
boxes and cabinets .

In any area subject to the danger of explos ion, the necessa ry explosion­
protected term inal boxes and cabinets are to be provided in acco rdance with
IEC 60079 and IEe 61241 and v o s 0165/0170101 71.

80.6.19 Instrumentatio n and control equ ip m ent

;

80 .6.1 9.1 Main desig n crite ria

This Section applies to the design ofthe general Instrumentation and
Control equipment. The follow ing general req uirements shall be strictly
observed with regard to design and execution. In the event of contradict ions
the Contractor shall be responsib le for obtaining written clanfication from
the EmployerlEng ineer.

FICHTNER

Reference within this Section d oes not automatically indicate that the
particu lar form of instrumentation is requ ired on this project or will be
acceptable for a particular application. The particular requirements for
control and instrumentation shall take prefe~in the event of any
di sagree ment between the two Sect ions. ~~

· "/- -/ '.' - -'> BIFPCL
I ~I \:.\ ~
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Only requirements for technical performance of the equipment are stated
herein, whilst the detailed requirementsof the tasks to be performed by the
control systems and the scope of delivery for each individual item of plant is
stated in the relevant Sections of this specification.

This specification does not however relieve the Contractor of his
responsibility for the basic design and execution of the instrumentation and
control system per scope of supply in relevant Sections of this specification.
The rules of good engineering practice and the relevant approved standards
and regulations shall beobserved.

A consistent instrumentation and control philosophy shall apply throughout
the Plant and shall be implemented in tCTmS of a range of equipment
exhibiting a minimum diversity of type and manufacture. The objective shall
be to standardize all measurement and control equipment throughout the
Plant in order to rationalize operation, maintenance and reduce spares
holding.

Generally equipment shall be supplied from one composite range of
measurements and control equipment as marketed by 8 reputable- .
manufacturer ofintemational standing and shall have a minimum of two
years operational use on similar projects. Where particular equipment is not
included in the products of the manufacturer thus necessitating diversity of
supply, this equipment shall be identified by the Contractor.
The equipment shall be of modem, compact design incorporating the latest
developments in proven technology. All instruments whether for local
indication or remote transmission shall be of good quality and shall have an
accuracy and repeatability appropriate to 'their duty. All fittings shall use
metric threads.

Measurement and control instruments shall be matched to the main plant
equipment ratings in all aspects. Instrument ranges, installation codes of
practice and precautionary measures for safety of the Plant and the operating
and maintaining personnel shall be observed.

Special attention shall be paid to the Plant safety. As a general rule,
measuring points and measuring equipment for critical protection shall be
separate from and not combined with measuring equipment for the
automatic control equipment .

The material of all equipment installed in pipes, tanks, etc., shall correspond
to the material of the nlevant pipes, tanks etc. and shall full)' meet the . .
requirements regarding safety and operational conditions of the media to be
measured. All the equipment-shall be suitable for the location in which it is
to be mounted and in particular all outd~eqUiPment shall be suitabl
the prevailing climatic conditions ~P!S..

/ ~"'>- 'tfJ-
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The diversi ty of makes and types shall be kept to a minimum. The
EmployerlEngineer reserves the right to stipulate make and type following
award of contract.

Any equ ipmen t to be installed within poten tially explosives atmospheres
shall comply with the requirements of international standards and codes, e.g.
IEC-60079. NEC 500 etc.

The instrumentation and control equipment shall have high electro-magnetic
and rad io frequency interference immunity and shall not be affected by
portable radio transmitters operated in the vicinity of the equipment. Any
limitations shall be stated.

All instruments shall be protected by cases, The cases shall have enclosure
classification not less than IP 42 according to EN 60529 when rtiounted
indoors in totally enclosed rooms with provision for limited ingress of dust,
IP 54 else in a enclosed building and IP 55W for mounting outdoors.

Electronic instruments shall not be located close 10 hot line s. vessels or
other hot equ ipment. Ambient sun temperatures exceed ing @O "C shall not
result in calibration difficulties or rap id deter iorat ion of electronic
components,

80 .6.19.2 Distributed Digital Control, Monitoring and Information System
(DDCMIS)

The Plant will be controlled generally through a DDCMIS. The DDCMIS
contains of process stations, operator workstat ions, eng ineering
workstations, archiving facilities and signa] exchange to man agement and
third party system s. In general the DOCMIS will be DeS based hardware
only in some exceptions PLC based systems may be appl ied .

For detai led tcchnica{specification an'd design req uirements please refer to
Section 88 ofthis techni cal specification. . ,

80.6.1 9.3 Programmable logic controllers

aODl37
FICHTNER

Programmable logic controllers (PLC) shall be dep loyed in subsidiary
instal lations and systems of higher complexity and shall provide a more
open access for operation. Standard products of PLC manufacturers shall be
used for wh ich sc ttwer- deve loped by the process suppliers and proven for
the specialized process is available.
Th e divers ity of makes and types shall be kept to a minimum. The
EmployerlEngineer reserves the right tor;'PUlate make and type fbllowin
award of contract. ~~MJ~
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The use of aux iliary packages with PLCs or local control s for ancillary
plan ts or systems shall be limited and minimized. Only some spec ial cases
can be considered subject to the EmployerlEngineer's approval.
Typical and acceptable reasons for a speci alized contro l system can be: high
speed of response or special safety requirem ents, which may require a
separate safety-re lated system.

For signal exchange with the main DeS, PLCs shall be compatible with this
system. Depending on the amount of information to be: exchanged, parallel
or serial interfacing shall be: considered. The sequence of events signals . '
shou ld be directly physically connected to Sequence of Events Recording
System (SER).

If only few signals are to be exchanged, parallel interfacing is preferred.
Binary signals shall be exchanged via volt free signals. Ana logue signals
(4 - 20 rnA) must be suitably decoupled.
If serial interfacing is used, the interface eq uipment between the PLC and
the DeS must be capable of communication using an industrial standard
prctccot-Tbe transm ission baud rate shall be selected dependen t 011 the
applicatien (minim um 19200 baud or higher). Ifcommands are Issued f.rom
the OCS to the PLC, the time between operato r command input and PLC
signal output shall not be more than I.S seconds. The same requ irement
goes for answer back signals from the PLC and updating of displays of
analogue values comi ng from the Pt C on the DeS monitor displays.

As a mini mum requirement, the offered serial link shall have a data integrity
chec king and retransmission facility in case of error detection, inde pendent
of the DeS or external syst em software , Hardware and software failures
during data transmission shall be monitored and alarmed onto the DeS,

The communication link shall be: redundant. In case of failure in the
communication, quick manual automatic switch-over to the standby
communication link shall be: possible with 'automatic switchove r and fault
reporting and diagnostic facilit ies, .

The functions realized in the PLC and the method by which they are invoked
shall be represented graphically similar to IEC 61131-3.

q. Add itional ly, a verbal program description supported where required for
~ easy understanding of complex functions with· functional diagrams

/ .-:~" acco rding to rsc 60848 shall be provided . ~ti!f. o:~~

p( . ~ ., \ Programming device s with keyboard, VOU and printer for ease of BIFP C L II
(V~ " -', ;programming, effective on-line moni toring and diagnostic functjons, ~
, together with the necessary equipment to wnte in and to erase EPROM * W

~ -; . shall be provided.

The Contractor shall guarantee that spare parts for the offered PLC system
will be ava ilable for at least IS year s after commissioning of the Power

000138
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All cubicles shall be adequately ventilated in order that the heat general

Visual display unit (VDUs) will be em ployed for field operation and
mon itoring.

Plant as well as upward/forward compatibility for future upgrades of the
system. If necessary, the Contractor shall provide success ive system
upgrades to ensure spare pan compatibility for that time span. .

For loca l operation and monitoring a panel or desk mounted Human
Machine Inte rface (HMD unit, operable by keypad or touc h screen with
LED-d isplays shall be provided. Protection class of pane l mounted IIMl
(fron t side) shall be IP 22 according to lEe 60529.

80.6.19.4 C ontrol c u b icle s

DeS, PLC hardware and other assoc iated control equipment shal l be
insta lled in su itable control cubicles. The cubicles shall be set up in local
switchgear/ electronic rooms (CER or LER) or in local control centers
(LCq. The protect ion class required is specified under Section BO.6.18.

Outdoor installed cubicles shall be prov ided with thermostatically controlled
heating elements in orde r to prevent the formation of con dens ate which may
occur due to farge variation s of ambient conditions, if necessary.
Adequate lighting and sockets for hand tools protected by 30 rnA R'esiUiJaI
Current Differential Switch (RCDS) shall also be provided for cubicles and
panels, if necessary.

The cubicles shall be secured in such a way that failure of one node cannot
cause the failure ofthe whole system .

The required control elements and displays (annunciation and status lights,
analogue displays, switches etc.) shall be so configured that as far as
possible they can be viewed from the associated secondary system . Should it
be necessary to place the control and monitoring elements in the field, these
sha ll be installed in separate, robust housings (pro tection class IP 55W) . All
alannsl annunciations shall es well be availab le in DeS . .

In preference LED disp lays shall be used. Ease of access and operation of
the equ ip~ent shall be ensured. -<,,'E''''''~

.~
...~ by the equipment mounted there shall remain with in the speci fied limits,

If. / .- . .... \" even in the case of high ambient temperatures that may occur in the event o r
.!!' "\ \ failure of the air-cond itioning system. '
" : ~ .' ' : -

\ ., . J Locally installed cubicles shall be suitable for the location in which they are
"-~ situated and shall provide adequate protection aga inst dust. moisture or

mechan ical damage for the equi pment mounted therein. Cub icles shall be
designed in such a way that vibrations of the building shall be absorbed to a
large extent. Sunshades shall be prov ided for all cubicle located outdoors.

814QA.01n: ICHT·15102105· \'5
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Cable connections to cubicles, pane ls and desks shall be mad e via su itable
sea ls so as to prevent the ingress of dust, vermin or the propagation of a
possible fire. During installation period, a provi sional sealing of cable
penetrations shall be ensured.

80.6.19.5 Racks, junction boxes

Marshalling racks
Separate cubicle type marshalling! term ination panels shal l be provi ded, i.e.
field signal s shall not be tenninated in the rear side of the system cab inets.

Open type racks constructed of angle steel may be used for the marshalling
and termination of low voltage control cab les within the Central Electronics
Rooms (CER & LER). Cubicle type marshalling racks may also be
considered.

For voltages exceeding 60 v, a suita bly separa ted Section w ith isolation
co ver shall be provided .

In str um ent rac ks
Wherever possible, instruments and devices, e.g. tran sm itters, the rmo
element cold j unctions, terminal box es, located in the field, shall be
mounted on local instrument racks. The instrument racks shall be installed
with due regard to control engineering needs, ma terial-sav ing assembly and
easy accessib ility for ma intenance and checking work, and sha ll be
constructed of standard angle Section stee l.

Junction bOJ:e5
In order to simplify local coll ection of cab les and distribution of signals and
to centralize connections in the Plant the j unction boxes shall be fitted on all
the necessary:

~-~,
" ,

/ .. '-.-( \ "

j,

\ J"" \
,-- --

The necessary intermediate term inal boxes must at least ha ve degree of
protection IP 55 in accordance with EN 60529 and must be equipped with
the nece ssary terminal strips and attachment components for the connection
of the cables. The necessary earthing terminals shall be provided for the
earthing of the boxes . In hazardous areas, term inal boxes shall be in
accordance with EN 50019 or 50020, depending on zone classification.

After co mm issioning, the j unction boxes, marshal ling racks, instrument
racks. etc. must conta in at least 10% of spare space. The Contractor shall
furthermore provide at least 10% of fully fitted spare terminal capacity.

81 40A01!F ICHT.15702705-115
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80.6.19.6 Mimic diagrams

Mimic diagrams shall be offered where speci fied or alternative ly where their
presence would assist Plant operators in assimilating the operat ional state of
the Plant.

Where used. the mimic diagram shall harmonize with the other equipment in
the contro l room . Mimic diagrams shall be of the mosaic type.

On mimic diagrams for electrical systems, the different voltage level s shall
be distinguished by the use of mosaic elements hav ing an inlaid colloured
strip. These elements shall be fined together to show the location of the
different busbers. The operational position of c ircuit breakers and Isolators
shall be Indicated by semaphore indicato rs, and the operation o f switchgear
from the mimic diagram shall be by mean s of discrepancy swi tches or
pushbuttons designed to operate in a similar manner.

On process mimic diagrams, methods shall be used to clearly ind icate the
path of the various media.• the preferred tech nique being by means of raised
plastic strips which sha ft have a disti nctive colour. Also a unifonn schem e
of colours for different med ia shall be adopted. "

Where pushbuttons are proposed for opera tion. enabling pushbunons shall
also be provided and it shall requ ire the operation of both the pushbutton
actuating the device and the enabling pushbutton to operate the device.

The Contractor shall propose the mimic colour code for process and electric
system identification of the P&ID and elec tric single line mimics in the
VO U or mimic panel.

80.6.19.7 Power supply and fusing

The power suppl y for the equ ipment requiring uninterrupted supply (UPS )
(e.g. emergency valves, flame monitors. measuring and control system.
recorders, printers, VD Us, OWS and servers) shall be taken from the safe
AC as describe d in other parts ofthe specification, especially Section B~~;,6!,",'~iP::'A~S~
and Sectio n B7.. · . «,01' a. '"~

'l BIFPCL \~
The 24 V DC independent supply sys tems shall be provided for the co
cu bicles of independent control syste ms. Ni-Cd or lead-acid plante bane ~*~"'"

shall be used'in the main plant area whereas in offsite plan t areas only Ni-Cd
batteries shall be used .

The 24 V DC system s shall consist of2 sets of power su pply with each set
consisting of I x 100% battery charger, I x 100%batteries for I hour duty
and I x l000A. DC distribution board. ~,.......-- ...

/ .. - ....

t .(' ' -. "\
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Each individual consumer shall be provided with an infeed from each set
with diode decoupling at the consumer.

The supply voltages for the control cubicles withi n the central electronic
rooms (CER & LER) shall preferably be 24 V DC and must be arranged as
separately fused double infeeds. The individual feeders can serve either a
single cubic le or several cubicles combined as a logical group.

Intelligent Battery health management system shall be provided for each set
of 24VOC power supply system and UPS batteries (except mini-UPS). It
shall be co nnected to OC S.

An battery systems shall be provided with a man ual discharge resistance
bank.

All equipment shall be adequately protected against overcurrent by means of
fuse s or other current protection devices. The main power supply fuses shall
be located in funct ional groups with in separate power distr ibution cubicles .

. Fuse ratings and time characteristics shall be such-that in all cases, a fault
with in an individual item wlrl CaU5l: the fuse associ ated with that item to
rupture and thus disconnect that item from the power supply, before the
main fuse is affected.

Fai lure of a main fuse shall affect the overall operation ..,f the Plant as Hale
as possib le and shall be indicated in the central co ntrol room (CCR) by
means of an alarm. Th is alarm shall state the identity of the failed main fuse .

Failure of an individual cubicle, module or component fuse shall be
ind icated by a general alarm and a deta iled diagnostic message. The Section
of the control cubicle in which the fuse is located shall be indicated . It shall
also be possible to locate visually the fuse that has failed",

. .
The design of the electrical power supp lies and fusing system must ensure
that any faults in modules or other devices, which may block sequence logic
interlocks, automatic contro l systems or other control systems, are restr icted
to the system in which the fault has occurred. .

80.6.19,8 Transmitters

All transmitters shall have an impressed output signal of 4 • 20 rnA '
co rresponding to zero to full range input. However, digital comrnunicatJ
shall also be accepta ble.

Generally, z-wire transmitters shall be used. If (or.som~ special purposes (e.g.
analyzers) 230 V AC power supply is required, the OUlPUt'(:ircur' shall be
isolated. ../ . \. \

", \ \
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As far as possible,all transmitters shall be of the SMART-type, This applies
also 10 field mounted temperaturetransmitters.

All transmitters shall be fitted with a local analog or digital indicator
displaying appropriate physical units which may be read clearly from an
easily accessible position.

Transmitters with accuracy class "0.5" or better must be used. The
repeatability shall be within a range of ± 0.1% of full span.

The output signal ofall transmitters must be independent of the burden of
the transmitter output circuit including cable resistance over a wide range.

The removal of connected devices must not open the transmitter output
circuit or cause malfunction of this circuit. In the case of failure and return
of the supply voltage within a measuring circuit, no false signals
endangering the system shall be issued. All transmitters shall be individually
fused. If not specified otherwise, local parameterization at the transmitter or

. via modem and PC/laptop or hand held communicator using HART­
protocol shall be possible.

For the continuous remote position indication of valves, dampers etc. also
transmitters with impressed OUtput signal of 4· 20 rnA shall be employed.

All transmitters shall be suitable for field installation and shall have strong,
moisture and dustproof cases of lP 65 or better according to EN 60529. Th is
applies also for temperature transmitters when installed in the field.

Diaphragm seals shall beprovided 10 serve as a barrier for corrosive process
fluids. slurries or highly viscous oils. The seal shall be of the flanged type.
suitable for the same conditions as those for the transmitter. TIle material
selection shall beaccording to the requirements of the fluids to be measured:
The seal shall be provided with a flushing connection.

~

/- . '. -"
/ ,
, ( , -( . No stress shall be imposed through the connections between Plant and

\

. , . iransmitter. As far as possible. the transmitters shall be grouped together
:· k lO enclosed racks or panels for easy access. Sunshades shall be provided

'~ . . / for all outdoor panels. '-------- .
Individually installed transmitters shall have their own weather proof
enclosure of robvst construction and be suitable for the proposed

8140A01lf iCHT·1!S70270!S-v!S
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environment All field equipment tenninals shall be wired to a terminal box
using screwed connections .

Transm itters shall be provided with all necessary isolating, vent and blow­
down valves and facilities shall be provided for the connection of test
instruments at the input and o utput of each transmitter, to enable calibrat ion
to be carried out.

In general limits (for alarms or switching actions) shaJl be derived from the
analogue measurement value in the DCS (use of switches shall be avoided) .
Where binary signals cannot be derived from an analog value, binary
transmitten e.g. temperature switches, pressure switches etc. may be used .
Indicators with integrated limit switches are allowed within package units.
Preferably limit switches shall be of the proximity type.
All switches shall be of robust des ign and reliable perfonnance.
Temperature switches, pressure switches, level switches, and etc. shall be of
the snap-action and change over type. The switches shall have an adjustable
switch ing hysteresis. Parity checks shall be supplied for switches. (Note:
Parity checks refer to the supervision of sw itches, i.e. it shal l be supervised
that switches have one defined state and-ate not undefined e.g. 'neither open
nor closed. Finally th is means that there have to be 2 01 to be used for each
switch, one for "open " detection and one for "closed" detecticn.) .

The set point and the deadband (reset point) ofeach switch shall be
adjustable from inside the case, over the full range specified . The set point
and reset point shall be indicated on the adjusting mechanism.

For the sensing of level in tanks, vessels or bunkers float switches, vibration
level switches or other suitab le switching devices with conductive or
capacitive electrodes shall be provided.

For monitoring oj machine coo lant or lubricant flow (dry running
protection) suitable flow or leve l sensors shall be employed . -

The switches shall be housed in robust, dust and moisture proof cases
having glanded cable entries and shall be suitable for the am bient condit~· I!!!""""
local to the equipmcnt on wh ich theyare mounted. 4.~'lo!"PI1O-~

. BIFPCL ~
~

.'1')'

80.6.19.9 Temperature measurements

~ Glass thermometers, hi-me tallic and capillary remote thermometers
~....... used.for local temperature measurement. For both, class 1.0 shall be

/- ~ -, : . . provided. .
-... 1' \ -\

;'; • J •.• Glass thermometers arc to be inserted into pockets provided for the purpose.

'\ " .; . :'~e use of mercury is forb idden.

~_" Capillary remote thermom eters shal l be with a case diameter of preferably
160 mm and must be mounted on fixtures or instrument panels in such a

"4OA01JFICHT·1 irnl271»-v:5
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way that they are protected from vibration, jarring and sprayed water. The
capi llary tube must be laid in a protected position .

If possible, resistance thermometers (Pt -I 00) in accordance with IEC 60751
shall be used for remote measurement s. A ll resistance thermometers shall be
wired according to the four-conductor principle.

Otherwise , thermocouples with appropriate heat resis tance in accordance
with DIN IEC 60584-1 or equivalent may be: used for rem ote measurements.

All thermocouples shall be of the qu ick response:type , ungrounded and
preferably of double element type .

Thermocouples shal l be: arranged in such a way that the am bient temperature
of the head is lower than 100 "C, and that the measuring inserts can eas ily
be exchanged.

All thermocouples and extension leads shall be termina ted with a suitable
gland and the conductor to sheath resistance shall be great er than 100 M­
Ohms when tested after termination. ."

Thermometers and thermocouples shall gene rally be fined in protect ive
wells. They shall be provided with weatherproof termi nal heads and shall be
instal led so as to totally prevent the ingress of foreign matte r.

High speed response pockets shall be prov ided for all applications involving
co ntrol of crit ical process temperatures. Thermowells with-high speed of
response shall be used.

Where more than one tempe rature measurement e.g. for redundant loops,
recording, indication, automatic control is to be made at one locat ion,
individual protec tive wells with sensors shall be provided at the COmmon
place of measurement. Protective wells for unoccu pied test measuring points .
shall be arranged with the opening inclined downwards where ver possible
and shall be provided with a screw-on protection cover.

. .
Insofar as local conditions or extreme tem perature do not requ ire otherwise,
screw-in immersion well s for exhaust gas and ai r shall meet the follo wing
requirements:

•
",~',~,..

/ " ; '," - -'
4. / 'x \

f: I
\

. , ' Fpr the measurement oftemperature of other med ia the following
requ irements shall be observed:,, -. /

..... .--.-/ For all pipework a minimum immersion depth of SSmm in the internal
pipeline cross-section and a minimum distance of IS mm from the opposite

'140A011F1CHT-157027llS-v5
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pipe wall must be provided. If the diameter of the pipe line does not allow
the thermometer to be inserted perpendicular to the p ipe axis while still
maintaining the above mentioned measurcme?ts. another solut ion must be
found in cooperation with the Employer/ Engm~r. Wh~n d etermining the
lengths of the insertion and connectmg tubes the insulatIOn thickness is to be
taken into consideration.

For all remote temperature measurements (l.e. for RIDs and TCs)
transmitters shall be installed locally in a transmitter protecting box on a

DIN rail.

80.6.1 9.10 Pressure measurements

Pressure gauges of class 1.6 or bener must be u.sed. The sta ndard measuring
ranges must be selected with regard to the maxim um operating pressure.

A pressure instrument installed for measureme nt of steady pressure at
varying pressure shall operate in a band centered o~ 60% of its maximum
range.

When the pressure impulse line is liquid filled the measuring un it shall be
compensated for static head. The head correct ion shall be stated on the unit.

Pressure gauges shall have a dial size of 160 rom and shall be tocatec in
such a way that they can be easily observed or sha ll be combined in groups
on local gauge boards or cubicles.

Pressure gauges shall be resistant against vibrations. Furthermore, pressure ­
gauges shall be designed in such ~ way that t~e measured value may reach
the end of the indicating range Without affecting the calibration of the: gauge.

814OA011FICHT-1S70210$-115
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point by means of enclosures. The impulse line between tapping point and
transmitter shall be arranged in such a way as to form a siphon loop, when
steam pressure measurements are involved.

A valve combination or multiway cock shall be provided directly on each
pressure gauge or transducer connection. They shall be equipped with a
connection for test gauges, and it shall be possible to shut offthe test
connection without isolating the serv ice pressure gauge at the same time.

Open blowdown I drain connections shall not be arranged within panels and
local equipment. Instead it shall be led to a drain external to the panel. All
valves shall be installed so that they are accessible for in-situ maintenanc e
from a floor or permanent structure landing.

Transmitters "are to beprotected from the measu ring media; if required.

In addition to the above requirements, special valve block equipment shall
be provided, where differential pressure is to be measured. Alternatively,
differential pressure type transmitter can be considered.

~ .'- . ~ .

60.6.19.11 Flow measurements

Remote flow measurements of water, steam, combust ion air, flue gas etc.
shall, unless otherwise specified, be carried out by means ofdifferential
pressure, ultrasonic, electromagnetic, annubar, corriolis, turbine meters,
oval-wheel flow meters.

The transmitters shall be as specified under Section BO. Changes in density,
pressure or temperature of the measured medium shall becompensated
wherever necessary, -.

Tags on orifice plates shall be stamped with the basic design information
(l.e. flow rate, pressure and temperature.of the passing fluid, the orifice
diameter and the pressure differential generated),

Primary elements such as orifices or nozzles.located in steam or high
pressure feed water pipes shall be of the weld-in type. Material, dimensions
and installation of orifices, nozzles and tapp ing points etc. shall be in
accordance with the specification for the pipes in which they are i n sta [] e~e::""",

. ~'P"~

Orifice Plate installation using Weldneck Flange assemblie s shall b i,( Q- ~
offered. 1 appings shall be on the flange and not on pipe. BIFPCL )1

~* .0<)
Isolating valves shall be provided at the tapping points of the orifi
nozzles. In the case of steam flow measurements condensing vessels (st
traps) shall be provided between the tapping point and the isolating valve .

Q. / :': . -:- ~~
~ .! "~I

•
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The material and dimensions of the piping shall conform to those laid down
for the piping concerned. The welds shall beexecuted in such a manner as to

avoid turbulence that can affect the measurement .

In order to achieve exact installation, the vendor supplying the orifice plate
or nozzle for high pressure pipes shall install the orifice plate or nozzle in its
own works in a Section of pipe of about 3.5 times the pipe diameter (1.0 x
NB in the outlet. 2.5 x NB in the inlet). For orifice plates or nozzles
installed in pipes with a nominal bore smaller than 80 mm, complete meter
runs shall be supplied.

Orifice plates and nozzles shall be manufactured of ANSI 316 Stainless
Steel unless specified otherwise. Orifice plates shall be sized according
ISO 5167-2.
Orifice plates shall be sized for a dID ratio not less than 0.20 and not greater
than 0.70. Higher rather than lower dID ratio are preferred to minimize line
restrictions. All sizing calculations shall be submitted to the Employer/
Engineer for approval.

Tags on orifice plates shall be stamped with the basic desig-t iflformatkll'
[i.e. flow rate. pressure and temperature of the passing fluid. the orifice
diameter and the pressure differential generated).

Venturi tubes according to ASME MFC-3M shall onl} be considered when
operating economy requires low permanentpressure losses.

The erection welding seams shall be executed in such a manner thai no
turbulence, which will affect the measurement. can occur.

Rectangular venturi tubes may be considered where other measuring devices
are impossible or impractical (e.g. in large rectangular air duct of boilers).

For flow measurements in LP-systems e.g. water or condensate, orifi~ plate
installation using slip-on orifice f!Ilnges shall be provided. All orifice plates
for installation between flanges shall have their own tapings for differential
pressure measurements l- rcorporated in the plate, Simple orifice plates with
the tapings situated in the pipe are not.allowed. The flow direction s
consistently marked on the orifice or nozzle by means of an arro

Special conditions may dictate the use of devices such as:

• ventun tubes for low pressure gases
~-,.. ~.-c- _ • pitot tubes such as Annubar./,/.... -, '\ ,

.. / .Ultrasonic flow sensors shall provide a double transmitter! receiver system
\ ": ": ' J'and be for installation with a calibrated pipe. The tube lining material shall
\, .... '. ' . ~ . ' / be as required for the fluid and its temperature and be as specified in other
~ chapters of this Section BO. The use of ultrasonic clamp on flow meters

shall be avoided and requires dedicated approval of the Employerl Engineer.

8141W111FICHT_157027115-\'5
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The accuracy shall be 1% ofthe calibrated span. An overp ressure security
shall be prov ided of 50% above the maximum pressure range.

Electromagnetic measurements may be used for flow measurements of
inhomogenous liquids with or without solids content in completely filled
pipes. The limits of appli cation of the measuring system due to the medium
parameters planned on a case- by-case bas is shall be observed . Inductive
flow sensors shall be of alternat ing field or pulsating DC fiel d type and be
for inline insta llation with a pipe.
The tube lining material shall be as required for the flu id and its temperature
and be as specified in other chapters of this S«tiOD BO. The accuracy sha ll
be 1% of the calibrated span . An overpressure securi ty shall beprovided of
50% above the maxim um pressure range.
Corriolis measure ments shall be used for mass flow measurements of
homogenou s liquids and gases without solids content in completely filled
pipes, in parti cular for natural gases, fuel oils and solvents as well as other
media with fluctuating densities . The accuracy shall be typ ica lly at 0.5"10 of
the measured value.

80 .6.19.12 Level measurements . . .

Where detect ion of discrete levels is required, the simple floa t operated
switch should be used, however each switch shall have snap action with
limited hysteresis to prevent contact bounce caused by smarl fluctuations In

level . For sumps the level should be measured using non-contacnve
mea suring principles such as ultra son ic with local co ntrol box . -

Switche s used for leve l detec tion shall provide facilities for test ing the
mechan ical and electrica l operation of the switch without its removal from
the process. Isolation by means of shut-offvalve will be all owable during
testing.

Genera lly, the usc of switches shall be avoided . Instead limi t values shall be
derived from analog transmitters .

For measurement of large storage tanks, the load indication and transmitting
mechan ism shall be located at the base ofthe tank .
For the measurements o f boiler separator water level, feed water tank levels
etc., differential pressure transmitters shaH preferably beused. ""'-.::~* The transmitters shall be as specified under Section BO.

---.
/: . _ For speci al applications such as chem ical tanks, techniques such as

".(. ~ ultrasonic, radar, capacitance probes, etc. should be considered. For Ie
.., measurem ent in tanks with underpressure (vacuum) guided wave radar sha...
\' ibe used .

~_ ..... / For level measurement of the fabric filter (FF) hopper dusl radio frequency
(RF) I Capacitance type leve l switch ca n be considered.

814QA01IFrCHT· 15702711SoYS
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For measurements where a reference leg of process fluid is used, the des ign
ofthe system shall ensure that the reference leg is fully maintained at its
prescribed height during all conditions of process leve l change and changes
in process conditions and the den sity ofthe reference leg does not vary from
that of the process fluid due to temperature changes or other reasons.

All measurement transmitters for di fferential pressure shall be provided
with :

a. shut-off valves to be arranged d irectly at the condensing vessels and
act ive pressure tapp ing points

b. valve blocks enabling the transmitter to be isolated from the act ive
pressure and enabling the transmitter zero point to be chec ked

c. separa te blow-off val...es for cleaning the active pressure tub es.
d. 2 ways for relative pressure, 5 ways for DP.

The aforementioned valves shall be of the weld-in type.

Where a standpipe exists, L'1e level transmitters or level switches must j-e
connected to the standpipe by mean s of shut-off valves, so that the units can
be replaced easily in service.

Local lev; 1ind icators for water shall be prov ided with an illumination
device and indicators shall be designed so that the water column can be seen
as whole, i.e. leve l indicators only showing the level as a po int willnot be
accepted . Level indicators sha ll be equipped with shut-off valves which
perm it exchange or replacement of glasses or mica during operation.

The indicating range of local level indicators shall cover all switching poi nts
of level switches mounted on the tan k or similar as a minimum requirement.

On all forms of measurement all parts of the switch, transmitter, etc.fn
contact with the process fluid shall be made of material compatible with the
proc ess fluid . Stainless steel shall normally be used for all corrosive duties.

"""""'"
60.6.19.13 Analysers and monitoring systems

BO.6li9.13.1 Analyses of steam and wate r (SWAS)

-=""~ The st~ and water analyzer C()re i n strU~e~ts shall comply with EPRI
/.. - (Electric Power Research Centre lnc.) guidelines .

/ - , '\ .

1·;/ , ' Th e main anaIy.z:ers for steam and water shall beerranged in groups in such
~, ; ._.. . . ,. way that excessively long process pipe s will not be necessary.

\ . - .. ' /
"'---.:...:>:
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Ifrequired by the med ium to be analyzed, all sam ples shall be adequately
coo led and pressure reducing dev ices shall be provided where necessary.
Man ual sampling shall be possible.

A protective device shall be incorp orat ed in th e sample coo ler to iso late the
ana lyzer in the event of ex cessive temperat ure, "

In order to eliminate the infl uence of cond itio ning agents on th e
conductivity measurement, cat ion filters shall be provided. The cation filters
shall have vis ible colour indicators to show when they have to be
regenerated.

For all analyzers temperature compensation shall be provided. with the
temperature sensor being an integral part of the probe.

Ch lorine res idual monitors and hypochlorite concentration meters shall
preferably be ab le to measure high and low concentrat ions. Measureme nt of
hypoch lorite concentration shal l not be effected by the presence of other
oxidizing components in the sample.

Individ ual or multiple pr efabricated analyzer inst allations shall be used -to
red uce site installat ion work. Thls prefabr ication shall inc lude sample
conditioners. analyzers, air and electrical distribution, coo ling water
distribution or Coolant clrculatlng system all pipe d and wired on a common
frame , Interconnecting pipework and accessories sha ll be o f stainless steel.
The arrangement shall permit testing of the entire assembly before dispat ch
to s ite and shall be arranged for con venient remov al from on-line operatio n
to facilitat e routine main tenance and cali bration.

Analyzers sha ll be provided as follow s:

Analyzing Required
speci fic Conductivity '
pH. cation Conductivity, DO
pH. speci fic Cond uctivity
pH. 00
pH. cation Conductivity. 00
pH. specific Condu ctivity
cation Conduct ivity, Si02. Na
cation Conductivity

01> pH, spec ific Conductivity

~ <~!,.!'! ;.~ific Cond uctivity

"'/ \ -' ,
J, ". ,

The sampling system sball include but not be limited to all probes, valves,
filters, coolers, drainage facilit ies, flow regulators. flow meters , piping~an;;;;;d~,...

pumps as necessary. to give the analyzer a represc.ntative and suitabl ~' ~

conditioned sample. - ' . « ~

BIFPCL

Sam p le Poi nt
Conde nser ma ke up water
Condensate pump discharge water
Conde nsate at deaerator inlet water
Deaerator effl uent water
Economizer inlet wa.cr
Boiler blo w down steam
Saturated stearn
Main steam
HPj heale r drain water
Closed coo ling water

Note :

81. 0A011F1CHT·15702705-\'5
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DO: Dissolved Oxygen

Chemical reagent for the sampling system commissioning period but not
exceeding 180 days shall be provided .

Each automatic analy!loi:. sampling point shall be provided with a manual
sam pling point to perm it a sample to be easily taken. Manual sampling shall
not interrupt automatic sam pling. All sampling lines shall be run to common
sampling racks on which shall be fitted all the analysis associated
equ ipment.

The sampled points of ana lyzers shall be indicated and monitored at the
loca l panel.

The corresponding analogu e measu ring signals (4-20 rnA) and the status
signa ls (24V DC) shall be transmitted over serial link to the DeS.

The SWAS sys tem. for both Units should be located at ±D.O meters in an air
conditioned room. .

8 0.6.1 9.13.2 Effluent Monitoring

The operat ional phi losophy of water supplyl distr ibution system shall be
based on a continuous Possur river water quality ana lysis. po table water
quality monitoring, sam pling and analyzing concept and shall cons ider
preventive and active measures against water pollution and adapt ion of
operating mode(s) to changes in water conditions.

Sample Ext raction for Labora tory Anal)'ses:
A tapping shaft for extraction of samples for laborat ory test shall be
provided and installed at the various measuring loca tions. ~fore the waste
waters are mixed with the circulating cooling water and discharged to the
sea .

Con tinuous Effl uen t Mo nitori ng:
A continuous monitoring shall also be implemented for water qua lity ~ip~

measurements of all kinds of discharges to the river. '<~ ()::.

The sensors for continuous monitoring ofeffiuent parameters shall ~ BIFPCL
located with in the sample-tapping shaft. Additionally flow and tempe ~
sensors shall be mounted w ithin the discharge lines. ... ~

Following kind of",I"", shall be considered at least : ~~~ --::---_,
u_ / -,

• pH analyzer
• conductivity analyzer
• chemical oxygen demand (COD) ana lyzer
• biological oxygen demand (BOD) analyzer

. ..' .
\
\

~ . > '
'"--..--
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BO.6.19.13.4 Quality monltorinq for fuel

The analysis of~, CO, C'h, NOx, S~, particulate maner (opacity) in the
exhaust gas shall be performed hy appropriate analyzers of proven type.

• total suspended solid (TSS) analyzer
• oil in water (OIW) analyzer

Contin uous quality monitoring system shall be installed at the CES. The
corresponding electron ic equipment shall be mounted in a weatherproof
container to be located nearby the point of measurement at the discharge
pipes of waste water.

The corresponding analogue measuring signals (4.2 0 mAl and the status
signals (24V DC) shall be transmitted by mult icorc cables to the DeS.

80.6.19.13.3 Potable water quality monitoring system

Water quality control and monitoring of tl-e Plant's drinking water shall be
performed at the Plant interface [downstream the potable water tanks).

The water quali ty monitoring systc:rn shall at least consist of. but not be
limited to the following online metering, measurement, sampl ing and

-analyzing equipment. including data acquisition and data storage facilities:

• alkalinity
• conductivity metering
• pH monitoring
• temperature measurement
• turbidity monitoring
• residual chlorine monitoring
• IDS [computed value)
• LSI (computed value)
• sampling points and equipment for potable water sampling at the online

measuring units. .

For fuel oil a sampling point for discontinuous manual analysis sbel
provided for the facility at the fuel oil storage tanh

80.6.19.13.5 Analysis of exhaust gas (GEMS)

~
" ....-- ----:-.. '"

;, ( , -Fhe equipment shall be constructed for operation in dusty and humid
( ; " . ~vironments at high ambient and exhaust gas temperatures, The use of

. \ ' -:__ , .' l UiPment capable of multi-parameter measurement shall be considered.

, ______ The reliability and response time of the Oranalyzer shall be of the quality
requ ired for closed-loop control. The accuracy of the system shall bebetter

114QA011F1CHT. 157021()5.v5
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than 2'(W, ofthe span and the drift shall be not more than 0.1% O:J per
week . A zirconium oxide measuring ce ll sha ll be used . Maintenance shall
not be more than once a week.

Analyzers provided shall have auto-calibration for zero and span as well as
self-diagnostic functions. Analyzers and sensors can be ofextr action or
insi tu type .

All equipment of the continuous emiss ion mon itoring system (CEMS) sha ll
be su itable for operation in dusty and humid en vironments at high ambient
and flue gas temperatures. Continuous Emission Monitoring System
(CEMS) shall be provided for each un it.

If sam pling of exhaust gas is used, samp ling probes shall pre ferably be
vert ically insta lled on the top ofhorirontal exhaust gas ducts, in orderto
avoid blockages .

In order to keep the sampling lays to acceptable limits the analyze rs shall be
loca ted close to thei r sample take-off point, so that easy access to the sample
take-off point and to the ana lyzers shal l be provided for maintenance.

The exhaust gas sampling lines shall be healed to prevent condensation and
sha ll not form a siphon in the case where co ndensate may be collected
during heater failure. Condensate drainage fac ilit ies sha ll be provided at the
analyzers . •

Generally, the ana lyzers and the sampling probe equipment shall be su itab le
for mountin g in ambient plant conditions, e.g. within a standard cub icle .
However, ifthis is not feas ible, the equipment shall be mounted in an air­
cond itioned room or con tainer.

Power failure and system failures of analyzers shall be mon itored in the
DCS by a group alarm .

Measured va lues and certain status signals shall be processed by an em ission
evaluation com puter via serial inter face, to be insta lled with in the cen tral
control room. The emis sion data sha ll be calculated, converted, printed ou t
and stored according to the governmental requirements . Possibilit ies fa """"'~
line data readout for authorities shall be provided. I(

\
<,

BO.6.1 9.,;: Ambient air uuetitv ",!,,('In itorin g sys te m (AAO MS) :

... . --~ ~ _ All am bient ai r quality monitoring systemshall be provided cons isting
.-- AAQMS stat ions and metrological stations. A cen tralized data acquisit ion

l " PC shall be installed to co llect all information from the AAQMS. The
, • MQMS stat ions shal l be suitab ly distributed on the Plant area.

f

... / The AAQMS stations shall contain at least the following:
~
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• Analyzers for SQ.;. No.. CO. OJ. mercury
• Multi gas calibration system
• PC based data logger

• UPS
• Suspended particulate monitors (TSP)
• Sampling inlet heads

Metrological station shall include at least:

• Metrol ogicaJ sensors such as wind speed, wind direction, air temperature,
re lative hum idity (rH), solar radiat ion. rain gauge

• Metrological mast

All ambient gas analyzers and dust monitors shall ccnform to the US EPA
reference of equivalent method . A proof of approvals and certificates of the
compliance of intemationally reputed agencies such as US EPA, German
TUV. etc shall be provided.

A sampling system compatible with t he analyzers shall be provided. The
system shall be compatible with analyzers for' Pb (which the Employer 'may
procure in the future). The system shall have the facility for moisture
remo val.

Built-in cal ibration facilit ies shall be prov ided for all analyze rs. To' cross
check the built-in calibration facilities of the ana lyzers! monitors, a standard
multi-gas calibration system for each AAQ~S station with fast response
time shal l be provided .

The met rological sensors for wind speed and wind direct ion shall have an
accuracy of2% of full scale. The accuracy of the relative humidity sensor
shall be 3% for the range between 10 and 90010 rHo

A metro logical mast shall be provided for mounting of the metrologi
sensors. It shall be complete with all necessary hldlgers and holders ale

/ "": - "<, with electr ical earthing for the install ation of the sensors . Material and
I f ' -, 'vccnstruction of the mast shall be robust and shall be resistant to atmospheric

" .., -. corrosion .
.' !

\. '. .'. h ere shall be PC based data logge~s for each AAQMS station. The entire
" ~ .: - . / data capture and mean value calcu lation as wel l as control ofanalyzers sha ll

<c.:> be through user friendly software and operate on the latest Windows
operat ing system. Diagnostic features shall be included in the software and
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any unauthorized access shall be prevented by appropriate measu res such as
password protection.

Data loggers for the metrological station shall be provided with the
necessary analogue and digital inputs and internal memory for all collected
parameters. The data loggers shall have the capacity for future extension
with additional sensors.
Locat ion for centralized data collection PC stations shall be dec ided during
bas ic/detailed design stage

80.6.19.14 .Electrical value measurements

For the processing of electr ical values such as voltage, current, power,
frequency etc. electronic type tran smitters shalJ be provided to convert the
output ofcurrent and voltage transformers into an impressed direct current
in the range 4 · 20 rnA. The transmitters shall be housed in the switchgear.

For power measurements precision electricity meters for asymmetrical three­
phase networks are to be suppli ed. Connection of the meters shall generally
be to 3 x J A current transformers and 3 x 1101'/3 V vobagc transformers .
Th e meter accuracy class is to be approximate to the respective transformer
classes. Instrum ent transformers with an accuracy class of 0.5 or better sha ll
be used for metering purposes.

For the purpose of billing for electrical energy and for accep tance tests, an
instrument transformer of at least class 0.2 (precis ion) accu racy and high
precision electricity meters ofc lass 0.2 have to be provided. Mete rs for
billing purposes shall be of the appro ved calibrated type (certified by
independent testing stations). All meters for billing purposes are to be
provided as double 2 x 10000/o_meters .

At all points where power ~irect lon reversa l is possible, the necessary
meters for both directions are to -be provided.

OOQ;: D&

The meters in the local switchgear are to be arranged behind the clear plast ic
fronts of the cubicle doors so that the counter readings can be taken withouk E.:''''''
opening the doors. . ~p~

. ~

~ BIFPel .80.6.19.15 Control valves

~~ " Control valve spindles and internals shall be made of chromium steel an
/~. ..: ~ , shall have a high resistance to wear and corrosion. Cones and seals shall be
l(' . " hard faced with materials with a high resistance to wear and corros ion.
i . . Housings shall be made of forged or cast stee l. A hand wheel, with
'\' , - • prov ision for switching to manual operation and a local pos ition indicator

, /'hall alsobeprovided.

~
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All control valves,orifices and nozzles shall comply with the relevant
international standards such as DIN, BS or any other which may be agreed to
by the Employer/Engineer.

Control valve characteristic shall allow smooth and continuous control of the
control parameter.

Valves shall not generate noise in excess of 8S dB(A), measured at a point 1
meter downstream of the valve outlet and I meter fiom the pipe centerline.
where this requirement must be exceeded because: of physical limitation,
suitable sound enenuetors shall be provided in terms of special valve trim, in­
line anenuators, isolators and enclosures to satisfy the noise requirement

Valves shall have trim designed to avoid cavitation damage. Ifan application
cannot avoid cavitation entirely,material selection shall be suer. as to
withstandthe effectswithout damage.

Line strainers shall be provided upstream of control valves where required.

The valve sizing shall be suitable forobtaining maximum flow conditions
with valve openingat approximately 80% of total valvestem travel and
minimum flow conditions with valve stern travel not less than 10"10 of total
valve stem travel.All the valves shall be capable ofhandling at least 120% of
the requiredmaximum flow. The design pressure drop across ..be valve should
be 1S to 20% of the total available pressure drop at no flow.

Although control valves shall not be used for shut-off service, to provide
reasonable shut-off performance, leakage through a closed control varve shall
not exceed I% for single ported valves or 2% for balanced ported valves.

All control valve materials shall be compatible with the fluid handled.
Materials shall be in accordance with the piping materials standard and/or as
approved by the Employerl Engineer. . '

Valve characteristics shall be selected to suit the process and control system
dynamics.

All the control valves for boiler feedwater services should be of anti-cavita
type with flash-fl ay. trims and cage type to avoid cavitation problems.

The installation shall include upstream and downstream isolating valves .
and, for critical control valves. a bypass valve for each control varve on all

/""7- services. Unless otherwise agreed by the EmployerlEngineer the bypass
I / .- - ".'\ valve shall have a similar characteristic as the control valve but shall
"( ,', ", provide tight shut-off Any exceptions or variations to the requirement shall
\ ' . . ~ be subject to the approval of the Employerl Engineer. Where a service is

. ) subject to a pressure above 3 bar a 2S mm vent valve shall be provided,
"""-. . /' between the upstream and downstream isolating valves, in order to relieve

-- the pressure to enable maintenance to be carried out on the control valve.
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Control valves shall be adequately supported in all cases and shall be
accessible for maintenance . Local pressure gauges shall be provided
upstream and downstream of each control va lve.

Ifas per steam turb ine OEM ' s proven design, isolating valves or bypass
valves are not envisaged for control valves of internal piping, sam e is aJso
acceptable.

For normal du ty globe type valves shall be used.

The use of bunerfly valves shall be avoided in the mai n plant. Where very
large sizes are involved (on high flows), or low pressure drops and low
static pressure are a determining factor, mak ing globe valves unattrac tive or
impossible, butterfl y valves may be used, They shal l be of the "balanced
torque" t ype disc usable to the fully open posi tion (900 opening).
The overall shaft rat ing shall be at least 25 % above the stat ic pressure as
differential across the closed valve.

Multi-stage va lves (e.g . multi seat or multi cage valves) shall be used on
services, c.g, steam and gas, having very h igh p ressure drops which wou ld
result in supersonic velocity inside a conventional body and shock waves in
the p iping. creating unacceptable noise levels.

Angle valves shall be provided .

• for steam pressure reducing de-superheating stations of the
"combinat ion" type,

• for erosive services, e.g. slurries.
• on applications whe re solid contam inants might sett le in the va lve body,
• on hydrocarbon services with a tendency for "coking".

Bal l valves shall be: used for on-off and thrnrtling services under moderate
operating conditions.

The control va lves must be provided with all data important for their
ident ification, such as flow direc tion, type , nominal d iameter, nom inal
pressure, seating, C V value.

FICHTNER

Intelligent drives wid. intesrated power switch unit and further electronics
shall be installed. Actuators equipped with integral co ntro ls shall be
supplied wh ich can be operated via the operation elemen ts on the loca l
controls as soon as power is connected. Only operation commands and
feedback signals shall be exchanged between the control system and the
actuator. Motor switching shaJl be performed within the device and virtually

without delay. %- <::: -~'\

80.6.19.16 Actuators
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