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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.

Vi.

Vili.

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

Tentative GA Drawings for all variants Pump & Drive assembly

Performance curve of Pump

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

Checklist as per (Annexure-4)

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

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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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 owner Bangladesh-India friendship power company
No. (Pvt.) Limited (BIFPCL)
. 2 X 660 MW Maitree Super Thermal Power
1. Project :
Project, Rampal, Bangladesh
2. Owner’s consultant Fichtner GmbH & Co KG
3. Location Rampal,Division:Khulna,District:Bagerhat, Bangladesh
. 105 km from Jessore Airport,
4 Nearest Airport 12 kms from proposed Khan Jahan Ali Airport
5. Nearest Railway Station 36 km from Khulna Junction Railway Station
The site is geographically located between 22°
6. Co-ordinates 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 36.9
' Temperature (deg. C)
9 Minimum Ambient 12.2
' Temperature (deg. C)
10. | Design Ambient for | 50
Electrical ~ equipment /
system (deg. C)
Relative Humidity The relative humidity varies drastically during the
11 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 Description Unit Rated Condition
No.

1 | Temperature of Fluid Deg. C Ambient

3 | Capacity of each pump m3/hr 115

4 | Pump discharge Pressure Kg/cm? (g) 12.1

5 | Available Pressure at Pump suction nozzle Kg/cm? (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: 415V
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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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
NFPAZ20 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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6.4.

6.5.

6.6.

6.7.

6.8.

6.9.

6.10.

Coupling Between Pump and Drives [motor/engine]

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

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

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.

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.

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

First Fill of Lubricant & Consumables

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

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

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

i) Engine
SIno | 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

SIno | Description Quantity
1 All type of local indicators 2 Nos of each make, model & type
2 Process actuated switch devices: 2 Nos of each type & model

[All type of Pressure, Diff Pressure, Flow,
temperature, Level switch devises]
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3 All type of Electronic Transmitters and 10% or 1 No. of each type and
Ultrasonic Transmitters including model whichever is more.
Sensors.
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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6.13.

Conflicts in Specification Requirement:

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

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:

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

e 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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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 11-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 5-1.
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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9.2.

9.3.

10.

11.

12.

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.

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.

Testing

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

PAINTING

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

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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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.

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. OF
NO. COPIES /
DESCRIPTION PIECES TO WHEN TO SUBMIT
BE
SUBMITTED
1) Initial drawings/documents under | Soft copy only| Within 2 weeks of placement
approval and information category. of order
2) BHEL shall furnish their observation on | Soft copy only| Within 2 weeks of document
submitted documents submission
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3) *Revised drawings/documents along with | Soft copy only| Within 1 weeks of receipt of
compliance sheet incorporating all BHEL commented Drawings from
comments. BHEL
*Vendor to incorporate all BHEL
comments so that further revisions can be

4) BHEL shall furnish their observation on | Soft copy only| Within 2 weeks of document
submitted documents 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. Soft copy | At least 2 months before the

) o delivery date of equipment
Note: Bidder to furnish final hard copy of
O&M only after getting concurrence on

8) Revised O & M Manuals with Test 12 Within one month before the
Certificates to be submitted to BHEL delivery date of equipment
(Hyderabad)

9) Final O&M manuals ina 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 et

C.

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 | PY 9851483044
05 Foam Pump mandatory spare PY9751483050
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' FIRST ANGLE PROJECTION l—rl—‘ (ALL DIMENSIONS ARE IN mm)

1 I 2 I 3 I 7 I 5 I 8 I 7 I ] I [] I 10 I 11 I 12
-Controller Power supply
A by BHEL ANNEXURE—1
LT SHALL BE TOP MOUNTED. I} Z
g T
z roet reo wve | | MOTOR Notes:
50 NB 1. For scope of supply specification shall be referred.
i i} FUEL 2. This is typical schematic of Foam Pumps.
I TANK 3. Suitable Reducer/Expander to meet BHEL pipe sizes shall
g | | be in bidder scope of supply.
l;g 4. Following standards shall be applicable:
.%p
£g 1 ﬁ( TO FWPH PANEL Pbe’ Aang: 55
EE “ PUMP 5. Emg;/ﬁrn?lzhgasml sE?mlnc. required Piping, valves
ds Y DRAIN 9 Y DISCHARGE LINE SIZE (50 NB) ot
EE SYCTION LINE SIZE (65 NB) 6. ut shall be refersed for deciding BOQ for fusl piping, | |
Ug 9 1 q nup;;.d piping, cabling etc. which are in bidder scope of
e \BE Con@—Power supply
EE o by BHEL
= ele e g 240 V, 30 Hz TYP. FOR MOTOR DRIVEN FOAM PUMP
o =
%= »n| Z . ]
?-'E 2 9 E
B2 28 E
&
E= EXHAUST
0Z
Tl A
EL
gs .
23] 5]
Exret DIESEL 5
&3 ENGINE @
35
i
[}
By T
w
E2
I v PUMP
SUCTION LINE SIZE (65 NB) j":ll: ! DISCHARGE LINE SIZE (50 NB)
F
TYP. FOR ENGINE DRIVEN FOAM PUMP
—
ol
i
i
i
Ir_.! CUSTOMER: BANGLADESH—INDIA FRIENDSHIP POWER COMPANY (PVT.) LIMITED (BIFPCL)
i © SCOPE DEMARCATION
1
i! . PROJECT: 2 X 660 MW MATREE SUPER THERMAL POWER PROJECT, RAMPAL, BANGLADESH
ig EL
18 —— NAME SIGN._ | DATE
irh__i BHEL BIDDER  ||/S5E 3] BHARAT HEAVY ELECTRICALS LTD.—Tonies —SD— | 180749 k)
fe 77/ HYDERABAD cHD. | GIRISH —SD— [180719 | NA.
ig aeP0[MSPB —sD—_[1807.19
I Depr. SCALE  |WEIGHT (KG) ReF. . DRG. EM NO.|NO.OF
ii H m@ DATE | ALTERED [REV] DATE | ALTERED [REV.] DATE | ALTERED /] DATE | ALTERED [REV.] DATE | ALERED DATE | ALTERED —_ |REV] DATE | ALTERED :o um;-ﬁ;;‘s' % NTS NA. REF. TO ASSY. DRG ITEMS
™ G /APPD GHD/APPD Gn/APPD CHD/APPD GI/APPD _lum:ﬁ_l% _lulmm:_im hy NA NA. | NA
ig 200 frone frone frone fron frone fzon] fzone TITLE SCHEME FOR FOAM caro| ™ " PESD /MAT 002 REV.
| PUMPS I 00
IE iz NA I W01~ T wo_oF st~ 01
I 1 I 2 I 6 T—T — — 17 I 8 I 9 I 10 I 11 I

I I r3 I
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' Annexure-lB (ALL DIMENSIONS ARE IN mm)

FIRST ANGLE PROJECTION
] | 2 3 4 5 | 6 7 | 8 9 | 10 | 17 | 12
DRG. NO. SHT. 1 OF 2 -
: AIR RELEASE VALVE 00SCFO9 FHOZ HOSE BOX WITH AIR RELEASE VALVE
MAITREE-0—-SGF-MFB—-377001 -PES—1 % AA702 ‘ ACCESSORIES—NOTE 11. %
LEGEND: —
— | FOAM SOLUTION LINE—GI % DELUGE VALVFE
A ROR HEAT DETECTOR A
—-—| FOAM LINE— STAINLESS STEEL % CAFETY RELIEE VALUE
_ _ _| WATER LINE | DRAIN
———————— e ——— —— 1O FAP > T
BY PUMP VENDOR
A DI |GATE VALVE(NORMALLY OPEN) | (X) PROBE TYPE HEAT DETECTOR
00SGA12
BR002 Y
CONTINUATION FROM P&ID FOR REFER DETAILS C - [b4q |GATE VALVE(NORMALLY CLOSED) @ FOAM PUMP
[ / [
HSD UNLOADING SYSTEM 00SGALZ PESD PESD HSD TANK # 1 " HSD TANK # 2
00SGF10 / FMO2 .
BROO - 1*J | NON RETURN VALVE MOTOR
DWG. NO. [ M ] AT Aﬁw FUEL TANK FOR | DIA 15.0M | DIA — 15 0OM @
O0—FC—FR— _ L 50NB DIESEL ENGINE FMO1 HEIGHT — 15.9M HEICHT — 13.5M
— Z MAITREE-00-EG-FB-421166A001 ~PEN SONB 1 5oscAT2 00SCAT2 PEM /e PETTRC OF FOAM PUMP ’ 00SCFO9 @ LEVEL SWITCH DIESEL ENGINE
L % L_AP0O1 CFO0] 00SGFO9 o
=2 | e AATO] @ LEVEL INDICATOR E SOLENOID VALVE(N,/C
= | HSD TRANSFER PUMP (N/C)
— O 2.5 M3/HR, 35MLC
— Olg TP 1.0 M OUTSIDE L / LZD“SUmPO%iQE TP 5.0 M OUTSIDE PRESSURE GAUGE . FH |FOAM HYDRANT VALVE B
o L HSD PUMP HOUSE FOAM PUMP HOUSE FOAM CHAMBER WITH FOAM CHAMBER WITH
0 — 00SGF09 — 00SGF09
o= DEFLECTOR—INLET 100NB IR DEFLECTOR—INLET 100NB AAEOD ——— —— —FOAM HYDRANT HEADER PRESSURE SWITCH FAP  |FIRE ALARM PANEL
= _ 3, 150 NB
_ oI5 Olo
© oS! Bl SIS FM | FOAM MONITOR
V= S| S s
z 0 S 4115
L O
L] Y —
}7
}7
O OONB REFER P&ID FOR FIRE WATER PUMPING SYSTEM
L] = e MO, MAITREE 0SB E00 Ee ‘ S. NO. EQUIMENT Qry TAG NO. CAPACITY/SIZE
L TO FIRE WATER PUMP HOUSE O SR B FOAM PUMP (MOTOR
% J J 1 ( 1 |00SGF03AP001 11.5 CMH @ 12.1KG/CM2
= D0SGFO9 DRIVEN)
>
N o AA704 o , |FOAM PUMP (DIESEL 1 |00SGFO4AP001 11.5CMH @ 12.1KG/CM2
= - O FHOT O - ENGINE DRIVEN) ' @ 12.1K6/
R - (@)
2 00SGF01BB001
— - @ ————  HOSE BOX WITH o - 3 FOAM STORAGE TANK 6500 LIT. C
< < DYKE AREA —— = ACCESSORIES—NOTE 11 - as (1W+1S) |00SGF02BB001
o LOCATED INSIDE HSD (@) (@) =
= 5 UNLOADING PUMP HOUSE g g e Q0SGFOGAASOL 80NB
. o 4  |DELUGE VALVE 3 |00SGFO7AA501 8ONB
L 00SGFO8AA501 100NB
SN 00SGFOSAAS502 8ONB
. O A 5  |FOAMPROPORTIONER 3 |00SGFO7AA502 8ONB
= > Soscroe A A 00SGFOSAAS502 100NB
L < D0SGFO7 L
o= e e AADO2 ) D0SGFO7 SUEERE ¢ |FOAM CHAMBER WITH| ~ |00SGFO9AAS01 100NB
2 D0SGro5 ARO02 PAL \ pany =00 N DEFLECTOR 00SGFO9AA502 100NB
2 4 \[CPOOT | [/BAD \ | | ,  |FOAMHYDRANTVALVE| ~,  |00SGFO9AA701 B
N < | GV ‘ ! WITH ACCESSORIES 00SGF09AA702
T Z \
= = A {i} 8  |FOAMMONITOR p  [QOSGRO9AATOS -
> 00SGF0SAA704
20 !’
— 6 D | AADO2 | D
Z L
L FOAM PROPORTIONER
=0 (TYP) 80 NB
3 = For referencepurposeonl e
— q) p y 1. FOAM CONCENTRATE USED IN FOAM SYSTEM SHALL BE "AFFF” (AQUEOUS FILM FORMING FOAM).
O o . -
y 00SGFO7 00SGF08
= > Th|S documenis Only for |nformat|0n ff% Oiigggfﬁ F—{ AABOD ’—f—[ SO0 2. THE FOAM TANK SHALL BE OF STAINLESS STEEL CONSTRUCTION.
= = ! : ! : ! | 3. PIPING DOWNSTREAM OF DELUGE VALVE SHALL CONFIRM TO M.S. GALVANISED ERW AS PER
z 9 ‘ \ ‘ \ ‘ | 1S1239,PART—1, MEDIUM GRADE.
oo 00SGFO5 ‘ | ‘ | ‘ |
Z 0O Seo | | | 4. THE CAPACITY OF DIESEL TANK SHALL BE SUFFICIENT TO RUN THE ENGINE CONTINUOUSLY FOR
SE \ \ | A PERIOD OF 60 MIN.
= | | | |
< |00SGFOT | ! |
5 % 4\ [CPOO1 ‘Fﬁf B B - B | - - L‘ B _ | ~ J\‘ _ _ _ I B ,%‘ 6. MOC OF ABOVE GROUND PIPES SHALL BE 'MS’ CONFIRMS TO 1S1239,PART—1, MEDIUM GRADE. PIPE
m
O |E . Q| Z } E
Z oM EAD o ‘\z ok S 7. 50 NB DRAINS AND VENTS SHALL BE PROVIDED FOR PIPE SIZES 400 NB & ABOVE, AND 25
L= 2 - e 0 ﬁA NB DRAINS & VENTS SHALL BE PROVIDED FOR PIPE SIZES UPTO 350NB AS PER LAYOUT
= o E - DETAIL "A | [ |
— < =z | | 8. ALL PRESSURE TAPPINGS AND ROOT VALVES SHALL BE OF 15NB.
O . | | ovX - ____ [00SCFo8
Q . Ocogggg 0 SIGNAL FROM | } AAQO2 9. A MINIMUM DISTANCE OF 6 METER SHALL BE MANTAINED FROM THE TANK TO THE DELUGE VALVE SHED.
[ AACOT | F.APANEL - - - - ! - - - -
O
L SoearoE W‘ \ ! \ ! i 10. PLEASE REFER OPERATION & CONTROL PHILOSOPHY OF FOAM SYSTEM FOR LOGICS AND INTERLOCK. .
T CP002 1 i
S ogaggaas ossrosl | DV  poseror BY  [oscros 11. EACH HOSE BOX SHALL CONTAIN 2 NOS. OF 63MM INSIDE DIA & 25M LENGTH FIRE HOSES AND ONE
% BROOT AASO 1 DV AR50 1 AR50 NO. OF FOAM BRANCHPIPE.
al 25 NB 25 NB PRV-01 T T T 12. PUMP RUNNING/ FAIL TO START ANNUNCIATION SHALL BE TAKEN FROM MCC.
7777«7 — — — — — — — — — — — —
) — — 00SGF06 7””; Tiisfﬁ 00SGF07 T}¢T7RW ~ [ooscros
<C % % ‘ | ATOO _{ SIR ud ATOO £ ATOO
K% — — L L | | | -
1] = = | O ' m GV CV
O . . =z = 00SGFO6] __ | T gV oV |p0SCFO7 ' [ooscrFos BHEL REF. DRG.:
= o 00SGFOT] & o = - AAOD' AAOOT AAOOT
é > CLOOT -~ > >~ 19! % \ | | 1. PLOT PLAN : MAITREE-O0—MA—-LD—421100MOOTPEM—C
Ly = LAL ! A = LAL ! A A A 2. COMPOSITE LAYOUT OF HYDRANT & SPRAY : MAITREE-0—-SGA-MMB—-3/6005—-PES
] |O N MRG0 N AROO | AAOO4 L eal — | 2] | m 3. CONTROL & OPERATION PHIL. — MAITREE—00—SGF—~MDB—377044—PES—0
© — _ _ ol m ol m o|o -
00SGFO3
I T = X GV = X GV CP501 e a8 | = a8 |z ol = =
O * - nel | o 0| | © o|m | O
‘ <§[ o — 06 8 m ‘ 00 8 m ‘ 00 (@) ‘ — L
| Z n 1 1
4 b @ 8 ‘ ‘ ‘
— o _OOSGFCB < OD0SGF04
=s| | = : = : e | | |
=3 | 00SGFO1 00SCF02 7 Phitse ] — % Cascor | | | |
= @ FOAM TANK cLoo2 FOAM TANK CLO02 \ ‘ 150 NB |
EI= | | e S —— 7
2% = k FIRE WATER WEADER 05 [12.07.19 AMIT KD M.N.SR. REVISED AS PER CUSTOMER COMEMNTS
-— |~ 00SGFO1 00SGFO2 a 04 [16.03.19 AMIT KD M.N.SR. REVISED AS PER CUSTOMER COMEMNTS
BBO01 BBOO]
| Gl 00SGFO3 A oy ] soccroa1 [ A OOSCROS 03 [17.01.19 AMIT KD M.N.S.R. REVISED AS PER M/S IFEC OBS G
‘ = e ~+——# AADO2
| = ' — ' — “OAM PUMP—1 APDO o =< 02 (19.11.18 AMIT KD M.N.SR. REVISED AS PER TCS—488 DTD. 20.12.17
O . . % — FOAM PUMP—2
} ' % % ‘@ % ‘\(/l 150NB TAP—OFF FROM NEAREST FIRE WATER HEADER 01 |27.02.18 ANUPAM |AK./V.K. |P.C./MN.SR| REVISED AS PER TCS—488 DTD. 20.12.17
© o) m : DATE | ALTERED |CHECKED |APPROVED NOTE
1% = = = C POSCEOZ)| = | | PLS REFER 'COMPOSITE LAYOUT OF HYDRANT & SPRAY SYSTEM
o _ | | | AA003 ] | 2 2
‘% = o g % g i i DWG. NO. MAITREE-0—-SCA-MMB—-3/6005—FPES—0. PROJECT
" O = Y - Y o 0 o 0 2x660MW MAITREE SUPER THERMAL POWER PROJECT, RAMPAL, BANGLADESH
| | - 00SGFO1 ZGV - 00SGF02 ZGV © - © N B
L _ ] a AAQO4 s AADO4 DOSGFO3 00SGFO4
‘ <C (] (] ATOO1 ATOO OWNER CONSULTANT: N OWNER:
|| = = STR | LA STR 1) _
= N 3 5 /: Y BANGLADESH-INDIA FRIENDSHIP POWER
=) — — Nl o35
}Q 5 M/s FICHTNER Gmbll ‘i,n!»' COMPANY (PVT.) LIMITED, BANGLADESH
z 5 00SGFO3 GV O0SGFO4 GV & Co KG, SCALE-
| ‘ ‘ AAOOS AA00S Stutt ¢ GERMANY rgs v BHARAT HEAVY ELECTRICALS LTD :
15 | | utteart, ﬂﬂ PROJECTS ENGINEERING AND SYSTEM DIVISION o-—
08} DATE NAME
YK FROM SUCTION |HEADER | HYDERABAD o1 oF 02 |H
B } _ _ _ _ _ _ _ _ _ _ o _ _ _ A = N L S _ _ _ _ _ _ _ _ _ _ _ } DRAWN BY
| DESIGN BY 211017  |KAMAL TITLE
| FLUSHING CHECKED BY  [21.10.17 |P.C.S.
E INLET APPROVED BY |21.10.17 |MN.SR. P&ID FOR FOAM SYSTEM
| e SUPERSEDES:
\E SUPERSEDED BY: SIZE: PROJECT NO.: ‘ FILE:
‘é SYSTEM: ANNEX: DRAWING NO.: MAITREE-0—-SGF-MFB—-377001—-PES—1 REV 05
= w 2 3 4 5 [ 6 7 | 8 9 10 17 | 12 SIZE_AT
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FIRST ANGLE PROJECTION

(ALL DIMENSIONS ARE IN mm)

1 | 2 3 4 6 7 8 g 10 | 11 | 12
DRG. NO. SHT. 2 OF 2
MAITREE-0-SGF-MFB—-377001 -PES—1
DETAIL "C” DETAIL A7
A [~~~ =~ 7
L | PRESURE INSTRUMENT |
LN | PRESURE GAUGE /SWITCH | (&)
| | (TYPICAL SCHEMATIC ARRANGEMENT OF DELUGE VALVE ASSEMBLY) | = A8
} \ \ | = fﬂ —
| | = U2 = T
| o
- — | | IR
— | |
[l =]
FUEL FEED LINE 1 L TYP., REPRESENTATION OF DIESEL ENGINE WITH TANK | o-way vave | (<] | ~ ZE =
> | = | MANIFOLD | = N o
— Z 50 NB = | DRAIN | % oy
5= —1H FUEL = | | = 2C x 1.5 sq.mm
= = TANK = | | = DVLCP
. O = | =] | =
— “lg L= | 1/27 SW | o svl]
e - | GLOBE VALVE | 8
o T ﬁi ~ctMO TE /Q P ANEL | | S 1
= ® - TYP. INSTALLATION DETAILS FOR PG/PS o 0D
- o (@) [ [
- 5 o YRR B ] = 2
2] I O |_ | | | | | | [an] | | | | | | } } o =
2 ORAN 2| 2 otig i £ e
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- S o (TYP\CAL DETAIL OF BALANCED PRESSURE 0 < % PRESSURE CAUGE co  COMMON DRAIN
S FOAM PROPORTIONER) =5 R,
% < E PRESSURE SWITCH M SIX WAY MANIFOLD
O
o 2 5 FOAM PROPORTIONER Sy SOLENOID VALVE
SOLENOID VALVE
— E = >< SOV SWING CHECK VALVE
FOAM F}[RE WATER HEADER M CATE VALVE ER EMERGENCY RELEASE BOX
% PRESSURE GAU GE> .7 ‘ - ‘7 - - N NON RETURN VALVE NO NORMALLY OPEN
O I }7_{ "Y* TYPE STRAINER NC NORMALLY CLOSED
< - h DRV  DRIP VALVE
- PRESSURE CONTROL VALVE | % (D WATER MOTOR BORG
Al (BALANCING VALVE) ™S - Vo o
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<C
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— ] at . SCHEDULE OF INSTRUMENT
=l |© WATER =
5| |© @ ~ =
| & PRESSURE GAUGE. TAG | KKSTAGNO. | INSTRUMENT | SET INTERLOCK | ANNUNCIATION
2ol | | PRESS/LEVEL | NO.
EXy | = PT-01 | 00SGFOI1CPOO1 | PRESS 6.0 KG/CM2 IS-01 | STAND-BY FOAM PUMP STAR
IS N <[ TRANSMITTER (WITH DELAY OF 60 SEC)
=g = = PT-02 | 00SGFO1CPO0O2 | PRESS 6.0 KG/CM2 IS-01 | STAND-BY FOAM PUMP STAR
Bt TRANSMITTER (WITH DELAY OF 60 SEC)
52 |© PT-03 | 00SGFO5CPO01 | PRESS 3.5 KG/CM2 FOAM CONCENTRATE BYPAS
o
zZ0| | HYDRAULICALLY OPERATED TRANSMITTER IN OPERATION 05 12.07.1d AMT  |kD MNSR. | REVISED AS PER CUSTOMER COMMENTS
o | = | PT-04 | 00SGFO5CPO02 | PRESS 3.5 KG/CM2 FOAM CONCENTRATE BYPAS
|0 BALL VALVE \ | TRANSMITTER IN OPERATION 04 [16.03.19 AMIT KD M.NS.R. REVISED AS PER CUSTOMER COMMENTS
| Gl | gum bod PS-01 | 00SGFOGCP101 | PRESS SWITCH | 3.0 KG/CM2 1502 | MAIN FOAM PUMP STAR 03 1701 1d AMIT <D SR REVISED AS PER M/S IFEC OBS
| < SIGNAL TO MCC
| P ‘ PS-02 | 00SGFO7CP101 | PRESS SWITCH | 3.0 KG/CM2 IS-03 | MAIN FOAM PUMP START 02 119.11.18 AMIT KD M-N.S.R. REVISED AS PER TCS—488 DID. 20.12.17
| % SIGNAL TO MCC 01 27.02.18 ANUPAM |AK./V.K. |P.C./MN.S.R] REVISED AS PER TCS—488 DTD. 20.12.17
s — - PS-03 | 00SGFOSCP101 | PRESS SWITCH | 3.0 KG/CM2 I5-04 | MAIN FOAM PUMP START
E 5 NR SIGNAL TO MCC DATE | ALTERED |CHECKED | APPROVED NOTE
E = Z e PT-05 | 00SGFO6CPO01 | PRESS 3.5 KG/CM2 FOAM SYSTEM IN OPERATIO -
< & (SWING TYPE) TRANSMITTER AT HSD TANK-1 2x660MW MAITREE SUPER THERMAL POWER PROJECT, RAMPAL, BANGLADESH
- PT-06 | 00SGFO7CPOO1 | PRESS 3.5 KG/CM2 FOAM SYSTEM IN OPERATIO
| _ ‘ TRANSMITTER AT HSD TANK-2
] < A PT-07 | OOSGFO8CPOO1 | PRESS 3.5 KG/CM2 FOAM SYSTEM IN OPERATIO OWNER CONSULTANT: o OWNER:
= % FOAM A TRANSMITTER AT FUEL DYKE * BANGLADESH-INDIA FRIENDSHIP POWER
\2 - CONCEN TRATE UNE LT-01 00SGFO1CLOO1A | LEVELSWITCH | 1/3 OF TANK FOAM TANK LOW LEVEL M/s FICHTNER GrmbH ‘_a::\ & COMPANY (PVT.) LIMITED, BANGLADESH
= L] ‘ HT. o o Ke
‘<. © 87’ - - - - - - - - - »**& LT-02 | O0SGFO2CLOO1A | LEVEL SWITCH | 1/3 OF TANK FOAM TANK LOW LEVEL ’ BHARAT HEAVY ELECTRICALS LTD |SCALE:
& 9 9 HT. Stuttgart, GERMANY PROJECTS ENGINEERING AND SYSTEM DIVISION
N SHEET
\TVL i DE TAIL B N AT e [¢l] HYDERABAD o or o
| DESION BY 21.10.17  |KAMAL TITLE
| CHECKED BY  |2110.47 |P.CS.
E APPROVED BY |21.10.17 |M.NSR. P&ID FOR FOAM SYSTEM
> 12. PUMP RUNNING/ FAIL TO START ANNUNCIATION SHALL BE TAKEN FROM MCC. SUPERSEOES.
[as
‘S SUPERSEDED BY: SIZE: PROJECT NO.: ‘ FILE:
‘é SYSTEM: ANNEX: DRAWING NO.: MAITREE—0—-SGF—-MFB—-377001—PES—1 REV 05
= w 2 3 4 6| 7 | 3 g 10 1 | 12 SIZE_AT
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FIRST ANGLE PROJECTION (ALL DIMENSIONS ARE IN mm)
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o Z — [ VIR s | NOTES: C
- - = o \ .
WL £ g = | — ] 1. ALL DIMENSION ARE IN MM AND ELEVATION ARE IN METER UNLESS
> o= SPACE FOR MAINTENANCE = = OTHERWISE SPECIFIED.
< o 2 i oL )0.0n - = 2. RL(+)5.6M, CORRESPONDS TO PLANT EL 0.0M WHICH IS GROUND
T ™~ FFL. M~ FLOOR OF STG BUILDING. FINISHED GROUND LEVEL SHALL BE
— e RL(+)5.0M".
< Gl 3. A MINIMUM & MAXIMUM RUNNING PRESSURE OF 3.5 KG/CM2 & 7.0
<IE 5 | FGL. EL (=)0.6M NRY KG/CM2 SHALL BE MAINTENAINED AS PER NFPA/OEM STANDARD. —
m = ‘ RL.(+)5.0M | 3190 J ‘ 4. SUPPORTING ARRANGEMENTS SHOWN ARE INDICATIVE ONLY AND
N % | e ‘ MAY CHANGE AS PER ACTUAL SITE CONDITION DURING ERECTION.
o i 00 000 00 00 00 EEL () 15000 5. MINOR MODIFICATIONS IN LAYOUT MAY BE DONE TO SUIT SITE
> & g CONDITION.
v ?E DRAIN VALVE(25NB) ILBP 6. DELUGE VALVE & PIPE TAPPING COORDINATION WILL BE AS PER
= FINAL ROUTING.
o =
S b - GATE VALVE(BONS) 7. REMOTE I/0 PANEL FOR FOAM SYSTEM SHALL BE LOCATED INSIDE 5
% = i 80NB PT-04/05 FUEL OIL PH CONTROL ROOM.
T BOP. EL. (+)0.20M v | 8. "FOAM PROTECTION SYSTEM & IT's PIPING SHALL CONFORM TO THE
T = FGL. (~)0.60M $ ,E, 1 REQUIREMENTS OF NFPA 11",
= VSN R
o > PLAN VIEW S
=
= o VIEW= _EE e — EQUIPMENT DATA
o TYPICAL DETAIL—DV & ILBP INSTALLATION SYMBOLS DESCRIPTIONS
=a FOR HSD TANKS — FOAM SOLUTION LINE (GI) S. NO. EQUIMENT Qry TAG NO. CAPACITY/SIZE
8 = — — HYDRANT/SPRAY LINE (MS) 1 |FOAMPUMP (MOTOR DRIVEN) 1 |00SGFO3AP001 |[11.5CMH @ 12.1KG/CM2
O o — — EXISTING HYDRANT/SPRAY LINE
) % B " FOAM LINE (SS) 2 |FOAMPUMP (DIESEL ENGINE DRIVEN) 1  |00SGFO4AP001 |[11.5CMH @ 12.1KG/CM2
% &l GATE VALVE (6V) 2 |00SGFO1BBOOL
T ; / @ DELUGE VALVE (OV) 3 |FOAMSTORAGE TANK (1ws15) [005GF025B001 6500 LIT.
; 00SGFO6AA501 80NB
O
% O [P=al BUTTERFLY VALVE (BFV) 4 |DELUGE VALVE 3 00SGF07AA501 80NB
_ % . PIPE SUPPORT 00SGFO8AAS501 100NB
o o O CONC. REDUCER 00SGFO6AA502 80NB
z S CONTROL VALVE—40NB WATER SENSING LINE o J DRAIN 5 FOAM PROPORTIONER 3 00SGF0O7AAS502 80NB
% % 56@0 4@00 400@ NRY ﬂz—7|] Y/ m@m - 00SGFO8AAS502 100NB
O ‘ 3190 a. | ‘ 1700 1110 =~ ¥ STRAINER 6 |FOAM CHAMBER WITH DEFLECTOR ,  [QOSGFO9AAS0L 100NB
T olE ‘ o INLINE BALANCE PRESSURE FOAM PROPORTIONER 00SGF09AA502 100NB E
Z ¢ EL. (+) 1.500M. L ) 1 NON RETURN VALVE (NRV) , |[FOAM HYDRANT = VALVE WITH| ~ |00SGFO9AA701
L = — — BRI DELUGE VALVE & Ll S = FOAM CONCENTRATE CONTROL VALVE (CV) ACCESSORIES 00SGF09AA702
T2 |o - F+1457.0 M . =
> 5 = M N+1441.0 M
A % o ] ‘ BILL OF QUANTITY (FOAM PUMP HOUSE)
o T = ‘ 1459 Sl. No. Item Description Unit| Quantity
FOAM TANK-1
g | E— ‘ BOP. EL. (+)0.20M 100NB PT-06 1 Motor driven Foam Pump in Cu.M/Hr. LOAD DETAILS:
| € E]ig % ‘ o . o 150N3 Cap.-11.5 m%hr., Disch. Head-12.1 kg/cm? | No. 1 TAG. NO. DESCRIPTION TYPE STATIC LOAD DYNAMIC /FILLED [
FOAM PUMP-1 d FGL. (-)0.60M ‘ - PSIA —1 2 Engine driven Foam Pump LOAD
o o — — /RN L 10 sool 780 | /B Cap-11.5 mJhr Disch. Head-12.1 kglcm? | No. 1 FP=M=01 | MAIN PUMP MOTOR DRIVEN 102 Kg. 153 Kg.
5 tg ‘ ‘ ‘ 3 Engine control panel Nos. 1
. O VIEW— FF 7 Wotor control panel Nos. 3 FP—DE-01 | STAND BY PUMP DIESEL ENGINE 263 Kq. 395 Kq.
2 - 5 |MS Foam Tank (Cap-6.5m®) Nos.| 2 FST-1 | FOAM TANK - 813 Kg. 5381 Kg.
<C 8 jﬁ $ o - TYPICAL ETFA(;E_?Y/K;C Al%RBEi INSTALLATION 6 Level Transmitter for Foam tank Nos. 2 ’ ’
N w 7  |Level Gauge with isolation valve for Foam | Nos. 2 FST-2 FOAM: TANK - 813 Kg. 5381 Kg.
0 FOAM PUMP-2 ‘ ‘ tank, 25NB i
O = FOAM TANK-2 ‘ % 8 Inline Balance Pressure Foam
<ZE ‘ | © Proportioner with 40NB Foam Concentrate
e i T Control Valve
- 2 SOnB Nos.| 2 REFERENCE DRAWING:
5 EL<(+)0.0M$ 2 21227 — . 100NB Nos. 1 -
o = FFL. - 9 C.I Deluge valve with water motor gong 1. MAITREE-0-SG-EDB-3/5001-PES-3 = DESIGN MEMUORANDUM [0OF FPS
0 % ) 100NB Nos. 1 2. MAITREE-00-SGF-FB-3//001-PES i— P & [ DIAGRAM OF FUOAM SYSTEM
= S| 3 g 8ONB Nos. 2 3. MAITREE-0-MA-LD-421100MO0IPEM-C = PLOT PLAN
= i 10 |C.IGate valve 4 ARCHITECTURAL DETAILS 0OF FUOAM PH—= MAITREE-00-UGF-CLH-380109-PES
a: @ T ¥ — 100NB Nos. 2
o — = = 8ONB Nos. 4
&= - * = = 11 M.S Y-Strainer
= x (f) o o) =
g © — 1105 “"‘ e 2780 = 1850 ‘ 100NB Nos. 1
= = EL. (+)2.775M | _25NB 25NB 80NB Nos. 2
o ® % sz ) 2780 % 12 |C.S Gate valve (Drain line) 5
300 2000 300 300 300 BL (+)2.100M 25NB Nos. 4
Gl | 2 73 1SS Gate valve 2 [12.07.19) AMT KD PCS,/MNSR REVISED AS PER COMMENT G
< inai N 65NB Nos.
= 755 o Tkl ¢ of Thilp oo sz ‘21 1 [19.02.19 AMT KD MNSR REVISED AS PER COMMENT
% SENB Noc. = DATE | ALTERED |CHECKED |APPROVED NOTE
) 14  |SS Non return valve
2 ~ EL. (+)0.000M 20NB el Nos 3 PROJECT
5 L \ . FFL. NG e > 2x660MW MAITREE SUPER THERMAL POWER PROJECT, RAMPAL, BANGLADESH
= = 2l oNE :y 1 : : (EPC MAIN PLANT PACKAGE)
) Q ; FGL. EL(—)OGOM 5 S.S Y-Strainer . po— :
g ] Il o R !300‘ PR e e 2 S /-1 OW%TNGLADESH INDIA FRIENDSHIP POWER B
6000 16 |Solenoid valve Nos. 3 FICHTNER 1 T 2 -
5 é F @ U N D AT H @ N P LA N < @ N H @ L > 17 |Pressure switch Nos. 3 M/s FICHTNER GmbH 5’5% COMPANY (PVT.) LIMITED, BANGLADESH
= L 18 |Pressure Gauge Nos. 2 & Co KG. e
E o Vﬂ EW : 19 |Pressure Transmitter Nos. 7 g5 o7 BHARAT HEAVY ELECTRICALS LTD |°CAtE
o & . Stuttgart, GERMANY
<Z( 20 Pressure relief valve (25NB), S.S Nos. 1 e S Eﬁ PROJECT ENGINEERING & SYSTEMS SHEET o1
. O 21 Deluge valve local control panel Nos. 3 DIVISION -, HYDERABAD
z DRAWN BY oF 02
» REV.| DATE | ALTERED REV.| DATE | ALTERED REV.| DATE | ALTERED REV.| DATE | ALTERED REV.| DATE | ALTERED REV.| DATE | ALTERED REV.| DATE |ALTERED AMIT REV.| DATE |ALTERED AMT DESIGN BY 1311.2018 |DSTS TITLE
H 0 o SHD,/APPD CHECKED BY  |13412018 |aMIT H
CHD/APPD CHD/APPD CHD/APPD CHD/APPD CHD/APPD CHD/APPD 16.07.19 |CHD/APPD  MNSR 19.02.19 £ KD APPROVED BY liaiiz0 1xo EQUIPMENT LAYOUT OF FOAM SYSTEM PUMP HOUSE
ZONE ZONE ZONE ZONE ZONE ZONE ZONE| 1. REVISED AS PER COMMENT. ZONE| 1. REVISED AS PER COMMENT. SUPERSEDES!
% 2. REVISED INLINE WITH P&ID R0O3 SUPERSEDED BY: SIZE: Al PROJECT NO. FILE:
é SYSTEM: ANNEX: DRAWING NO: MAITREE-00-SGF-TL-377002-PES ‘RE\/ 02
S
=
=
= 1 2 3 4 5 | 6! 7 | 8 9 10 11 | 12
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FIRST ANGLE PROJECTION (ALL DIMENSIONS ARE IN mm)
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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

DATA SHEET FOR FOAM PUMPS (GEAR PUMPS)

Sl.no|Description

BHEL Requirement

DETAILS

GENERAL DATA

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
PUMP PERFORMANCE & OTHER DETAILS
8 [Pump Type Gear Pump

9 [Design Standard of pump

As per FM [Class Number: 1313] standard/UL standard

10 |Rated Flow (m%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 (mic)

10.0m

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

PUMP CONSTRUCTION FEATURES

29 |As per FM standard (FM-1313)/UL standard.

Bidder to furnish MOC of all the component of pump.

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

COUPLING

39 |As per FM standard (FM-1313)/UL standard.

PERFORMANCE TEST STANDARD FOR PUMPS

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/lcm2 g

Bidder To Indicate

43 [Hydraulic test pressure of casing Kg/cm?(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.

PUMP TERMINAL POINT DETAILS

47 |Pump Suction nozzle
- Size

- Rating

- Standard

- Facing

- Location

Bidder To Indicate

48 |Pump Discharge nozzle
- Size

- Rating

- Standard

- Facing

- Location

Bidder To Indicate
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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

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

standards]

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: Bidder to mention motor kW rating for the motor duly taking

Requirements as per FM-1313 & NFPA 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 415V & 50 Hz

61 |Permissible variations in Voltage: (+/-)10%

Voltage/Frequency/Combined 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 Itd. 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 Bidder To Furnish

viewed from the drive end.

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

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

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.

to furnish in format [to be submitted during detailed engg stage] in case of placement of order.

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 [Note: Individual datasheets for Pump, Motor & Diesel shall be furnished during detailed engg stage. It is mandatory for the equipment supplier

Technical purchase specification for Foam Pumps with Drive assembly, Doc No: PY51483, Page 32 of 231

PAGE 2 OF 2



& U 5 Ul

affr loxse

CELEBRATING
THE MAHATMA

ESP-001-
2A Rev.00

BHARAT HEAVY ELECTRICALS LIMITED
PROJECT ENGINEERING & SYSTEMS DIVISION
RAMACHANDRAPURAM: HYDERABAD - 502 032

Std. / Doc. Number

Annexure-3

Rev. No. | 00

COPYRIGHT AND CONFIDENTIAL
The information on this document is the property of BHARAT HEAVY ELECTRICALS LIMITED,

It must not be used directly or indirectly in any way detrimental to the interest of the company.

Annexure-3

Revisions:
Refer to record of revisions

Prepared by :

Checked by :

Approved by :

Date :

Girish Prasad Palo

Siva Prasad Babu

Siva Prasad Babu

18.07.19

Technical purchase specification for Foam Pumps with Drive assembly, Doc No: PY51483, Page 33 of 231




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
UNIT TOTAL
SL NO ITEM DESCRIPTION QTY UNIT RATE (RS) (RS)
Bidder's Name : <Bidder to indicate>
Bidder's Offer No. & Dt. : <Bidder to indicate>
Bidder's Ref No. & Dt. :<Bidder to indicate>
BHEL Eng. No. & date :<Bidder to indicate>
MAIN OFFER
| [Note:Prices for individual items to be quoted as indicated in the price bid format.]
A MATERIAL SUPPLY: FOAM PUMP WITH MOTOR [Material code:PY9751483018]
Al Foam Pump with Drive Motor, Controller along with all accessories 1 Set
including commissioning spares, special tools & tackles as per
specification.
A2 MATERIAL SUPPLY: FOAM PUMP WITH ENGINE [Material code:PY9751483026]
Foam Pump with Diesel engine, Controller, Fuel tank, Battery, Charger 1 Set
etc along with all accessories including commissioning spares, special
tools & tackles as per specification.
B SUPERVISON CHARGES FOR ERECTION & COMMISSIONING AT SITE, Refer Note-12
B.1 For Pump: Per diem rate for the supervision of Erection & commissioning
of Foam pump. 2 Days
Material Code : PY9851483036
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 1 Visit
Material Code : PY9851483044
B.3 For Motor & Controller: Per diem rate for the supervision of Erection &
commissioning of Motor & Controller for Foam Pump [Motor driven] 2 Days
Material Code: PY9851483036
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 1 Visit
Motor & Controller for Foam Pump [Motor driven]
Material Code: PY9851483044
B.5 For Engine & Controller:Per diem rate for the supervision of Erection &
commissioning of Diesel engine & Controller of Foam Pump (Diesel
Engine driven) 2 Days
Material Code: PY9851483036
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 1 Visit
Diesel Engine & Controller for Foam Pump (Diesel Engine driven)
Material Code: PY9851483044
C MANDATORY SPARES [Material Code: PY9751483050] Refer note-8
Cl1 Pump
C.1-i Impellers /Gears 1 Set of each size/type
C.1-ii Shaft 1 No. of each size/type
C.2 Engine
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
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Annexure-4

a7 = v 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
UNIT TOTAL
SL NO ITEM DESCRIPTION QTY UNIT RATE (RS) (RS)
Bidder's Name : <Bidder to indicate>
Bidder's Offer No. & Dt. : <Bidder to indicate>
Bidder's Ref No. & Dt. :<Bidder to indicate>
BHEL Eng. 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
C3 Control & Instrumentation
C.3-i All type of local indicators 2 Nos of each make, model &
type
C.3-ii Process actuated switch devices:
[All type of Pressure, Diff Pressure, Flow, temperature, Level switch 2 Nos of each type & model
devises]
C.3-iii Al type of Electronic Transmitters and Ultrasonic Transmitters including |10 or 1 No. of each type and
sensors. model whichever is more.
C.3-iv Limit switches for isolation valves 2 Nos. of each type
C.3-v PROCESS CONNECTION PIPING (For Impulse Piping / Tubing and Air 1 No. of each type, class, size
Supply Piping as Applicable) : Valves and model.
C.3-vi PROCESS CONNECTION PIPING (For Impulse Piping / Tubing and Air 1N .
. . . 0. of each type, class, size
Supply Piping as Applicable): 2 way, 3 way, 5 way valve manifolds and model.
C.3-vii PROCES_S _CONNECT_ION PIPII_\I(_B (For Impulse Piping / Tubing and Air 5% or 1 No. of each type,
Supply Piping as Applicable): Fittings class, size and model
whichever is more.
11 OPTIONAL ITEMS
A Engine Revalidation spares 1 Set
B 2 Years Recommended Spares: 1 Set
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)
TOTAL
111 TAXES AND DUTIES:
(Packing and Forwarding, Frieght, Insurance, Taxes & Duties as applicable to be quoted below separately for both Supply and E&C)

(A) For Supply:

(i) Packing & Forwarding :

(i) Frieght:

(iii) Insurance:

(iv) Taxes and Duties

(v) Any other:

(B) For E&C:

(i) Tax:

(ii) Any other:

Notes:

1) Bidder to quote strictly as per BHEL’s NIT requirements.

2)-Bidderto-note-thatthis-is-a- EUMP-SUM Turn-Key-Order—However

(b) Unit rates quoted by bidder shall be applicable for any changes in BOQ during detailed engineering stage.

offer and Optional items as per the prescribed format.

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
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@ e 5 o 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

UNIT TOTAL

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

Bidder's Name : <Bidder to indicate>

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

4) Prices quoted by bidders for items under main offer : SI. No. I [A to C] & 11 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.

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.

i r mav he liahle for reiection

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.

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.

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.

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 SI.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 SI.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 SI.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.
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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.

Page 1|3
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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-5-1 & 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
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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 I1-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.

3

w

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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Annexure5-A

¢ Auxiliary plant systems (refer to Section B12)
» Compressed air system

Hydrogen system

Workshop and store

Chemical laboratory

Fire fighting system

De-dusting system

HVAC system

B0.2.3 Interface points

For interface points see below.

B0.2.4 Site 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 required for satisfactory perfonnanue
of his works. The Coniractor shall perform his own Site visits and
investigations, prior to Contract award in order to familiarize him with the
existing conditions of the Site and the surrounding area.

Location, accessibility and present condition of the Site

The site for the Maitree-STPP Project is geographically located between 22°
370°0"" N to 22°34°30"°N and 89°32'0"'E to 89°34°5""E, approximately 14
km northeast of the Mongla Port and 14 km northwest of the Sundarbans, is
infringed by the Passur and Moidara Rivers to the west and south east
respectively. The project requires an area of approximately 500 acres.

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

Politically, the site is located in Rampal Upazila of the Bagherat District in
the Rajnagar Union

Currently, the Site is accessible by boat only.

', The proposed Khan Jahan Ali Airport is located at a distance of
approximately 12 km from the project site.

Soil conditions
First soil investigations of the Plant site and adjacent areas have been carried

out. For information only the findings of these initial soil investigations are

attached in Part C Annexes.
S no0gge 0 GFTY? - & sos
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In general the subsoil conditions can be described as follows:

» top layer filled sand (with unknown silt content) in Plant area

» underlying layers of clay
¢ underlaying fine sand.

The Contractor shall conduct soil improvement measures at site. Beside
other aspects, consolidation of filling shall be incorporated in soil
improvement concept.

Seismic zone \

Attention shall be paid to seismic parameters. Related to soil type as
identified to Soil Investigation Report, the effect of local soils on earthquake
ground motion shall be determined.

For site class “S1” and “S”, as expected for the Project, site specific studies
shall be carried out to determine the design acceleration response spectrum.
During field study minimum the following tests shall be executed:
¢ Seismic cross hoie test; and

e Seismic refraction test.

Based on these results a site specific Response Spectra shall be establisici.
Peak spectral acceleration shall be determined, but shall be not less than
0.12g, as mentioned in BNBC 2012, Table 2.5.2.

Site climatic conditions
The Plant site is from the climatic point of view under maritime tropical
conditions. The assumed meteorological conditions for the Site are as

follows:

The project site is located in the country’s South Central Zone consisting of
three dominant seasons:

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

During the Monsoon Season occasional cyclonic storms can occur.

Thz climatic conditiozs in the 2rea are continuously monitored by the
~ |Bangladesh Meteorological Department (BMD) at the Mongla
/ Meteorological Station.

The temperature varies only slightly throughout the year with the highest
temperature of 36.9°C and the lowest temperature of 12.2°C recorded in the
period from 1989 to 2008. This distribution is depicted in figure below.

gwﬁprg_mqsmzmws FICHTNER
FPCL/EPC-Main Plant/2015/1/
000023
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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. The humidity prefile recorded in the same period as the temperature
is visualized in below figure.

100 T o—m————o"0
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“Yhe maximum rainfall occurs during the Monsoon Season by varying
_|ietween 300 mm and 35" mm with almost no rainfall during the Winter
waL / 7yeason.

The average evaporation in the project area varies between 3 - 5 mmfday
with its peak of 16 mm/day during July. The average rainfall for the
between 1991 and 2008 is depicted in below figure. -

a1mammm%" FICHTNER ‘ ’/ @’”
srReEe 000024

Technical purchase specification for Foam Pumps with Drive assembly, Doc No: PY51483, Page 45 of 231



450.00 -

400.00

335.89

388.77
N1

50.00

00.00

/

309.83 \

=250.00

00.00

# 178.94 ¥ 182.00

50.00

\

00.00
50.00 -
0.00 -

60.72
39

30.28
67
y

T

: 2,50
Jan Feb Mar AprMay Jun Jul Aug Sep Oct Nov Dec

T 1 ] T

Month

v

Below definitions are to be used as typical data for the different climatically

seasons at the site.

. Average Site Condition ASC .
Ambient Temperature: ~ 273 %
Ambient Humidity 87 %
Ambient Pressure 1007.6 mbar
River Water Temperature: 29.8°C
Summer Site Condition SSC
Ambient Temperature 369 °C
Ambient Humidity 60 %
Ambient Pressure 1007.9 mbar
River Water Temperature: 33°C
Winter Site Conditions WSC
Ambient Temperature 122°C
Ambient Humidity 100 %
Ambient Pressure 1017.2 mbar
%X River Water Temperature: 20°C
== Reference Site Conditions RSC
: <.\, Ambient Temperature 31°C
-/ ¥ | \2\Ambient Humidity 88 %
('; .- JAmbient Pressure 1007 mbar
RNEE ““'“/ JRiver Water Temperature: 32°C

\\{‘h ‘*—"—"j/ Reference Site Condition shall apply for the Guarantee Values as well as for
the Guarantee Tests/Performance Test. However, Plant must cope with the

Site Conditions as specified.
AP
000026
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Wet bulb temperature shall be calculated by Bidder/Contractor based on
ambient temperature (dry bulb), ambient humidity and ambient pressure for
the different cases.

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

De.ngn ambient conditions for Electrical Systems

Maximum design temperature (outdoor) 45°C
e Maximum daily average ambient shade temperature 38°C
e Maximum monthly average temperature (in the shade) 34.6°C
¢ Maximum annual average temperature (in the shade) 27.3°C

e Maximum design temperature of the electrical equipment 40°C
installed indoors in air conditioned rooms

e Maximum design temperature of the electrical equipment 45°C
installed indoors non in air conditioned rooms

¢ Minimum design temperature 0°C

Marine conditions _ ;
Two tides (e.g. flood and ebb) are regularly observed in the Passur River,
which enters into the project site through numerous connected creeks.

- The tidal range varies between 1.2 and 3.1 meters. The mean water level
(CD) is about 0.87 meters (PWD=CD —1.17 meters). The mean high water
level varies due to spring-neap tide conditions between +1.60 m and +2.6m

PWD. The Highest High Water Level (HHW) is about +3.1m PWD and the
Lowest Low Water Level (LLW) is about <1.4m PWD.

The marine conditions are detailed in Section B11, with details about:

water levels

waves

currents

river bathymetry, topography.

-

';’:'"*"““ The salinity of the Passur River system varies with the amount of fresh

N \water entering the system which is highly seasonal dependent. The surface
\"“\water temperature ranges between 22.9°C and 33.0°C and the different
ater quality parameters are tabulated in Part C Annexes.

"7 The marine conditions as recorded at Mongla Port Gauge Station (approx.
14 km south-east to the site) are as follows:

» Highest High Water Level (HHW) +2.642 MSL
* Lowest Low Water Level (LWL) - 1.858 MSL

000287
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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 Astronornical Tide (HAT), 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 approx.
+1.55 m CD (hence the MLSD corresponds to MSL).

Design Wave Height 20m

Design Wave Period 6.0 sec

Sedimentation and Siltation: Soft to stiff clay and alternations of very sandy
and stiff clay.

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

A water analysis from the area adjacent to the site giving salinity and water
quality is shown below: '
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Figure 1 Water quality of the Passur River at Mongla point
(Source: EIA-Report)
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Figure 2 Water quality of the Passur Rnrer at Mongia point
{Source: EIA-Report)

Additional information on water quality parameters is shown in Part C
Annexes.

Wind data

The project region is characterized by southerly winds fromn the Bay of
Bengal during the Monsoon Season and north-westerly winds from the
Himalayas during the Winter Season. During the Summer Season, 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 year’is

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 m/s, Three-second gust at 10 m
above grecund in exposure C, having a return period of 50 years.
Unquote

:"._ s .;--'- y 5 "
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B0.2.5 Configuration

Two (2) Plant units mainly consisting of steam generator, steam turbine
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 configuration. In doing so, adequate safety clearances, fire
compartments, favourable layout of the Plant components for monitoring
and maintenance and all other requirements 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 unloading facilities and the ash and

gypsum loading facilities to ships shall be incorporated in a new jetty
structure. Other main items are the power island, the coal yard, ash pond and
other balance of plant facilities. '

B0.26 Layout
] '——‘_?"_ The existing conditions at the location of the Plant are shown in the si
f / e \} overview as per the indicative layout in Part C Annexes. The Tenderer
o ; %\ shall perform own Site visits and investigations prior to bidding in order to

‘= 7= Gamiliarize himself with the existing conditions. The Contractor shall
XS e ropose the Plant layout deemed most practical and cost opt:mlzed for the
o7 -7 Power Plant.

8140A01/FICHT-15702705-v5 FICHTNER / &130-16
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Annexure5-B

B12

Part 2: Fire Protection Systems
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B12  Fire Protection Systems

Bl2.1
B12.1.1
B12.1.2

BI2.2
B12.2.]

BI12.3

B12.4

B12.5
B12.5.1
B1252
B12.5.2.1
B12.522
B12.5.2.3
B12.524
B12.52.5
B12.5.3
B12.5.3.1
B12.5.3.2
BI12.533
B12.5.4
B12.5.4.1
B12.5.4.2
B12.5.4.3
B12.5.4.4
B12.5.4.5
B12.5.4.6
BI12.5.5
B12.5.6

8140A01/FICHT-15702719-v8 lj L’: G 39

General

Design standards and codes

Fire safety philosophy

Fire Fighting System 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
Fire detection and alarm system - S

Fire detection and alarm system general design

Turbine hall area

Manual call points
Detectors

Smoke detector

Flame detector .

Thermo-differential and thermo-maximum detector

‘Sirens and optical alarms

Central fire alarm station

Layout display board
Fighting and fire protection basic design report

Fire water retentiog
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B12 Fire Protection Systems

B12.1 General

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

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

The fire fighting system shall cover the whole area of Maitree-STPP site.
Fire protection system shall cater for all potential risks from fire and provide
automatic and/ or manual response to any fire detected. Automatic and
manual extinguishing systems operation is anticipated.

B12.1.1 Design standards and codes

The fire fighting protection and detection system shall be designed accord-
ing to NFPA/ Equiv. International Standards. All relevant NFPA standards
shall apply, including but not limited to the following:

NFPA 1 Fire Prevention Code

NFPA 2 Fire Fighting Pumps

NFPA 10 Portable Fire Extinguishers

NFPA 11 Foam Extinguishing Systems

NFPA 13 Installation of Sprinklers System

NFPA 14 Standpipe and Hose System

NFPA 15 Water Spray Fixed Systems

NFPA 16 Deluge Foam-Water Systems

NFPA 20 Standard for the Installation of Centrifugal Fire Pumps
NFPA 22 Standard for Water Tanks for Private Fire Protection
NFPA 24 Private Fire Service Mains and Their Appurtenances
NFPA 25 Water Based Fire Protection Systems

NFPA 30 Flammable and Combustible Liquid Code

NFPA 31 Oil Burning Equipment

NFPA 70 National Electric Code

NFPA 71 Central Station Signaling Systems Protected Premises Unit
NFPA 72 National Fire Alarm Code

NFPA 72A  Local Protective Signaling System

NFPA 72E  Automatic Fire Detectors

NFPA 101 Life Safety Code

NFPA 231  Standard for General Storage

NFPA 291  Recommended Practice for Fire Flow Testing and-Vagkig of
Hydrants _ _. ,a*'-'-i-;{?{;:.-l

NFPA 307  Marine Terminals, Piers and Wharves d—- A

NFPA 600  Standards on Industrial Fire Brigades . BIFPCL g

NFPA 850  Protection fo tric Generating Plants

B140A01FICHT-15702718-v6
BIFPCLUEPC-Main Plant/2015//
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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, BSI), German (i.e. DIN, VDS,
VDE) and American (i.e. NFPA) Standards, in the latest edition.

B12.1.2 Fire safety philosophy

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

Hazardous areas shall be identified and suitable equipment shall be selected

for use in such areas. Different fire fighting systems shall be adopted
according to the operational characteristics of the particular plant areas and

buildings to be protected.

B12.2 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 850/ Equiv. Interna-
tmnal Standards. The following main areas are considered to be protected

BUILDING/AREA/
EQUIPMENT TO BE
PROTECTED
Boilers

Boiler burners in the
boiler area

Steam Turbine
Building

team Turbine lube oil
nks and system and
draulic oil tank and

Steam Turbine {
Generator bearings

Fuel Oil Storage
Tanks

B140A0HFICHT-15702718-vB
BIFPCL/EFC-Main Plantf2015/1/

FIRE FIGHTING
INSTALLATIONS

Indoor hydrants with hose
reel system

Automatic high velocity
water spray fixed
system

Indoor hydrants with hose
reel system

Automatic foam/water
spray fixed system for
hydraulic storage
tanks and areas. For
turbine lubrication
HVYWS or fogy system
shall be used

Automatic water mist
system

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

00639
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DETECT!ON SYSTEMS

Manual fire alarm

Linear beam smoke
detectors. Automatic fire

"alarm system.

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

Linear heat detectors and
UV/IR flame detectors.
Automatic fire alarm
system

-

Linear heat detectors or
combined heat/flame
detectors. Automatic fire
alarm system.

Linear heat detectors .7~ .
Inside* the tanks Automatic

fire alarm system.
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BUILDING/AREA/S FIRE FIGHTING DETECTION SYSTEMS
EQUIPMENT TO BE INSTALLATIONS
PROTECTED
(LDO/HSD) for roof and shell.
LDO/MSD Fuel Oil Automatic foam/water Smoke detectors, UV/IR flame
Pump spray fixed system detectors. Automalic fire -
House alarm system and manual fire
alarm stations
LDO/HSD Metering Automatic HVW spray Smoke detectors, UV/IR flame
Station system detectors. Automatic fire
alarm system and manual fire
alarm stations
Coal Storage aﬂ,@ _':{,‘*'3“‘5 with hose ;IR detectors, Automatic
eatwnets; Welor! of’ el fire alarm system and manual
system in case of covered o oiarm ciations, in case of
stock pile and enclosed A
covered stock pile and
areas e.g. coal bunker and enclosed areas e.g. coal
°“‘."°°’ I_-iydranls with hose bunker only manual fire alarm
cabinets in case of open stations. Oniy manual fire
stock pile i =y
alarm stations, in case of
open stock pile.
Coal conveyor, Automatic MV water LHS cable with two numbers
Stacker, Reclaimer, spray fixed system of IR ors are envisaged
Coal unioader. s for each conveyor. Automatic
fire alarm system and nuruml
fire. alanm stations
Plant water pretreat- Hydrants. Mobile 30 kg UV/IR flame detector,
ment facilities CO2 - extinguishers and smoke detectors. . Mulli-
table 5 kg CO2 sensor detector is also
y acceptable. Automatic fire
extinguishers for the alarm stations
switchgears.
Water and waste water Indoor hydrants with Smoke detectors. Linear heat
treatment hose reel system detectors. Multi-sensor
Buildings detector is also acceptable.

Manual water spray
system and indoor
hydrants with hose res!

system

Automatic fire alarm system
and manual fire alarm stations

Smoke detectors. Linear heat
detectors. Multi-sensor
delector is also acceptable.
Automatic fire alarm system
and manual fire alarm
stations. Gas detection

system.

Chemical Stores Automatic water spray Smoke detectors. Linear heat
fixed syst nd indoor detectors. Multi-sensor
hydraptEwith reel detector is also acceptable.
system.~ "‘--Q.; W Automatic fire alarm system

. Ca’ Nz and manual fire alarm stations
8140A01/FICHT-15702719-v6 : BIFFCL 1 - ¥4
= ‘ l’JPGrfS i
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BUILDING/AREA/ FIRE FIGHTING DETECTION SYSTEMS
EQUIPMENT TO BE INSTALLATIONS
PROTECTED
Central Control inert gas Extinguishing This system shall be actuated
Building and its : system employing any of by automatic fire detection &
Switchgear Building the commercially available  alarm system comprising
: inert gas listed in NFPA- multisensor detectors. and

2001 shall be provided for  manual fire alarm stations

fire protection of Control

room, control equipment

room areas etc. This

system shall be actuated by

automatic fire detection &

alarm system comprising

multisensor detectors.

Switchgears shall be

provided with portable fire

extinguishers.

Plant water Pump- Mobile 30 kg CO2 - Smoke detectors. Automatic
house extingl sshers fire alarm system and manual
pomble.fs kg COz - :

extinguishers.
Switchgear Building Mobile 30 kg CO2 - Smoke detectors. Automatic
: fire alarm system and manual
e i fire alarm stations
portable 5 kg CO2 -
extinguishers. Additional,
fixed total flooding CO2
extinguishing system shall
be provided.
LV Switchgear & Mobile 30 kg CO2 — Automatic fire detection &
MV Switchgear inailchers sid alarm system comprising
Building RS g b RE R
K9 manual call points shall be
CO2 -extinguishers. provided.
All Ol Filled Automatic high velocity Sprinkler head heat
Transformers waler spray fixed detectors. Automatic fire
systems alarm system.
Moabile 30 kg CO2 Smoke detectors. Automatic
exﬁn‘guishﬂf and g alarm System and manual
portable 5 kg CO2
extingiishers
Automatic foam/waler UV/IR detectors. Smoke
spray fixed system and detectors. Automatic fire
mobile 50 kg dry- powder alarm system and manual fire
extinguisher alarm stations

8140A01FICHT-15702719-v6
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BUILDING/AREA/ FIRE FIGHTING DETECTION SYSTEMS
EQUIPMENT TO BE INSTALLATIONS
PROTECTED
Extinguishers. And also
water mist system
Cable Floors, Shafts Automatic medium Combination of smoke
and Tunnels velocity water spray fixed detectors and linear heat
systems detectors shall be used
Ventilation Systems Automatic sprinkler 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 detectors. Automatic
reel system. Portable fire alarm system and manual
extinguishers. fire alarm stations
Storage Buildings Water Sprinkler system, Smoke detectors. Automatic
indoor hydrants with hosg  fire alarm system and manual
reel system. Poriable tire alarm stations
extinguishers. i
Canteen / Social Indoor hydrants with hose  Smoke detectors. Automatic
Buildings reel system, Portable fire alarm system and manusl
extinguishers. fire alarm stations
Fire Brigade Building Indoor hydrants with hose Smoke detectors. Automatic
reel system. Portable fire alarm system and manual
extinguishers. fire alarm stations
All other buildings Outdoor hydrants and Smoke /heat detectors. |
areas including indoor hose cabinets. Automatic fire alarm system
ﬂmm” Additional equipment and manual fire alarm stations
' related to the fire risk.
Coal transfer peoints Automatic MV Water spray  QBD; Automatic fire alarm
and Crusher house system system and manual fire alarm

ing.

Remarks to the schedule above:
Gas detection is required for chlorination building and Hydrogen build-

Fuel Oil Storage Tanks (LDO/HSD):
The kind of selectnoa inside the tank is dependent of the tank design if it

is a floating tank roof or a fixed tank roof.
Whether automatic system for ventilation areas shall be required or not,

stations

shall be proved by a Fire Risk Assessment from a notified body.

Any building or area which is protected by a “wet™ fire fighting installation

8140A0VFICHT-15702719-v6
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The “Siamese Breaching inlets™ shall be housed in stainless steel cabinets
with “wire glass™ doors, located around the perimeter of the protected area.

They must be placed to allow ready access by the fire brigade tender.
Upstream of the above fire brigade connection, suitable non-return valves in
the main — and branch line must be provided, in order to facilitate pressurni-
zation of the “installation™ 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 available for the facility in accordance to

NFPA/ Equiv, International Standards. Particular 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: ; . ;

e water from service water tank — primary source’
e emergency supply shall be fed from the pre-treated 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

shall be subject to BIFPCL approval during basic/detail engineering.

MoC of tank shall be selected with regard to the water quality and in
“particular for saline water and shall be subject to BIFPCL approval during

basic/detail engineering

There shall 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,
1 x 100% electrically driven and 1 x 100% diesel driven, as well as one
jockey pump, to transfer water from the raw water tanks to the fire ring
main. The two in-feeds into the fire ring main shall be separated with a
manual N/O valve. The diesel engine shall start 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
of pumping equipment shall be housed in separate fire compartments
(adjacent rooms or divided by a fire rated wall so that a fire on one pump
does not affect the function of the other pump). %{

The new fire pump house, being the main supply, shall consist of:

two (2) 100% electric jockey pumps (] set)
one (1) 100% electric driven main pump set
one (1) 100% diesel engine driven main pump set

one (1) expansion tank arrang l_’___Pr,*___

e 2 @ @

=G
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Water in the pipe network shall be kept 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
to 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
main water fire pumps into operation and to overcome the leakage in the
system.

For the diesel-driven pumps, a daily storage tank shall be installed. This
tank shall be connected with a feed line from the fuel oil storage tank
including a fuel pump to refill the daily storage tank. An overfill protecuun
for the daily storage tank shall be provided.

The main fire pumps shall be of approved design for use in fire fighting
system (horizontal, split case, single stage, centrifugal type with single
entry) and shall be complete with mating flanges, air releases, drain connec-
tion and base plate.

The electric motors shall be totally enclosed fan cooled motors, which shall
be equipped with sleeve bearings.

A main above ground fire header shall be provided to serve strategically
placed (not more than 50 m: apart) outdoor hydrants andmpp!y water to the
indbor hose reel and sprinkler/spray systems.

The fire water distribution system shall incorporate sectionalizing valves so
that a failure in any part of the system can be isolated while allowing the
remainder of the system to function properly. A sufficient number of drain
valves at low areas, which allow a sectionalized flushing/drainage of main
fire header shall be installed. Contractor's concept needs to be agreed upon
and approved by the OE.

B12.2.1 ' Fire water demand calculation

The contractor shall provide hydraulic calculations to verify that the fire
water system is sufficiently designed to provide in a worst case scenario
based on NFPA 850 sufficient 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 factor of
approximately 1.15 shall be added. The calculation has to be submitted with
the Tender documents.

J

8140A0/FICHT-15702719-v6 @ &3/ Bi2Part2-7
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B12.3 Fire water distribution system

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

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 valves 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 shall be provided in each staircase, but
with the tapping points outside the staircase.

B12.4 Hydrants

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

The outdoor hydrants shali 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 50 m fire reel will
provide full coverage of the area. 3 3

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 quantities that the use of
spray deluge systems would be uneconomical.

B12.5 Automatic Water Spray Systems

e design density and area of operation shall be determined to suit the risk.
he tripping temperature shall be at least 30°C above the maximum antic-

ambient temperature. Higher tea ratings shall be used where
T fBmmable liquids are present. /. >

B140AC1/FICHT-15702719-v6 s s e@/mzpmz-s
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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.

High velocity spray system
The high velocity spray system shall be used where ﬂammable hqu;ds 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 normal water sprinkler system has to be applied.
They shall be applied at least and among others for:

¢ office, workshops and storage areas

s Turbine and generator bearing (high pressure water mist system as per
NFPA 750), pre-activated

e auxiliary boiler

¢ fire fighting pump house
« coal feeders

B12.5.1 Automatic spray water deluge systéms

An automatic spray water deluge system shall be 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 to the deluge valve
for the system.

Oil tanks shall have a permanently 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).

B12.5.2 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 or from the air heater area. - = -

B12.5.2.1 Foam-water extinguishing system

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

TN 300409
e all fuel oil storage tanks and s‘l&‘})) oil ta (f',“\
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e fuel oil pump station

o turbine oil room

o fire fighting pump house (diesel driven fire pump area)
» black start facility (as applicable)

» emergency diesel gencrators.

Foam concentrate shall be pumped from the foam concentrate storage tank
by 2 x 100% foam pumps to foam proportioner skids. Pressurized water
connection shall be provided to the eductor of each foam proportioner skid.
In the event of fire, the foam system for respective tank shall be automati-
cally activated on detection of fire by heat detectors. Water shall start
flowing through the eductor where foam concentrate is induced and mixed
with the flowing water in definite proportion.

High temperature causes breaking of one or more of the sprinkler circuit
bulbs; as the sprinkler circuit, which operates as control circuit, is normally
under pressure. As a result pressure in this circuit falls, causing the pilot
valve to open and consequently the water is delivered from the nozzles. This
continues until the valve is closed. The water output may also be actuated
by operating the manual emergency release.

B125.2.2 Inertgas system

At least, the following areas shall be provided with an inert gas system or
equivalent, to the approval of the local authorities and the Employer):

steam turbine generator and exciter
central control room

local control rooms

rooms adjacent to CCR

UPS room

battery room.

Switch gear Building

The inert gas system shall consist of a battery of inert gas storage cylinders
of adequate capacity and 100% reserve cylinders, which shall be located
suitably at a centralized location. Discharge nozzles shall be provided on the
gas distribution pipe network suitably located at the areas to be protected.

In the event of fire, the fire detectors shall initiate an alarm with coincidence
(double-knock) principle (to limit false alarm gas release) in the local panel
and main fire alarm panei. Simultaneously, the detection signal shall open
the deluge directional valve automatically and the protected area shall be
filled up by rapid injection of required quantity of mert gas through the pipe _
network and discharge nozzles to create a homogenous air/inert gas atmns-,;,@
phere. 4 G
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. S

8140ACH/FICHT-15702719-v6 12¢m2CH )y '
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In case of gas release. personnel alarm system by way of bells and strobe
lights above doors shall be activated.

Complete design and critical Components of this system shall be approved /
listed by UL/FM/VDS/LPCB or equivalent. -

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

The applicable fire suppressant medium will have to be coordinated/
harmonized with the local fire brigade authorities and also reviewed during
the basic/detailed engineering.

B12.5.2.3 Portable and mobile fire fighting equipment

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

e dry chemical fire extinguisher.
e hose ree] foam units

e CO2 extinguisher
e AFFF (aqueous film forming foam) portable distinguisher.

Criteria for the selection of mobile fire gxtinguishers are among other the
fire risk assessment, the fire load, the shortening of fire attack routes, the
type of fire hazard. Only standardized fire extinguishers complying with
local standards shall be used. The location, capacity, type, and number of
portable and mobile fire fighting equipment shall be evaluated during detail
engineering in order to adequately to cover the nisk, and shall follow NFPA
and local standards. It shall be described in the fire protection basic design
report of approval by Employer and local fire authorities.

The following are typical and not necessarily the limit of those required: g’

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

a) Powder BC fire extinguishers, capacity -
b) Foam spray AFF fire extinguisher, capacity 10 It
¢) Carbon dioxide fire extinguisher, capacity 5 kg.

Where extinguishers are mounted extemally, or in other areas where they
may be subjected to the weather, they3 contained inside a protective

cabinet. £ @<% \
4} iFPoL %
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The extinguishers shall be operated by means of a lever provided with a
safety pin, which allows for the partial discharge.

1) Mobile extinguishers
The following types of wheeled extingu:shers shall be considered:

a) Powder ABC fire extinguisher, capacity 75 kg
b) Carbon dioxide fire extinguisher, capacity 30 kg
c¢) Foam spray fire extinguisher capacity 130 It

Each powder unit consists of a powder container to which a carbon dioxide
cylinder operating as propellant gas is attached; shall be provided with a 6 m
hose with controlled nozzle. The powder unit shall be mounted on a metal
frame with two wheels and a driving handle. Each carbon dioxide unit
consists of a carbon dioxide cylinder, a hose, a control valve and a discharge
nozzle. The cylinder and discharging devices shall be mounted on a metal
frame with two wheels and a driving handle.

B12.5.2.4 Fire brigade and fire station equipment

The Maitree-STPP fire brigade shall be equipped with two (2) fire fighting
trucks with foam/water tanks and one (1) ambulance car including all
standard fire fighting and rescue equipment. The Contractor shall provide
complete equipped Fire fighting trucks according to relevant muonn] and
international regulations.

The periodic inspections, checking and maintenance of the firefighting
equipment until PAC shall be undertaken by the Contractor.

£
g

Description

Portable gas indicator

Heavy duty handlamp

Breathing apparatus with cabinet

Dry powders transferring and refilling rig

Pneumatic vice for extinguishers locking

CO2 extinguishers filling and powder pressurization rig
Electric screwing-unscrewing

Hydraulic inspection unit
First aid kit
Paramedic standard equipment

Hose repair equipment

Fire fighting suits
Fire fighting blankets

-ham—-row---—n—t-u*q-r-u

* he vehicles shall be located in the fire brigade building which shall also
s house a command room, offices, staff rooms, a fully equipped medical

station with a first aid room, wo , etc. and refilling units for
portable fire extinguishers and bn:ﬂhmg , as well as any other
equipment required for the compiat:qn of the fgre brigade building.
f * V ¥ ;|' r
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Fire safety instructions in the Bangladesh and English languages shall be
provided in all zones.

The instructions shall ~learly describe what personnel are required to do
upon discovering 2 fire, hearing the fire wamning signals or hearing the fire
evacuate signals.

The fire safety instruction shall be specific to the zone in which they are
located and marked with the zone number and name. Any special care
required when using or maintain fire protection equipment within the zone
shall also be indicated. The instructions shall be protected by glass or
transparent plastic material secured in a metal frame in a prominent position
within the zone.

B12.5.2.5 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 {0 stairways
and all doors and corridors leading to fire exits or stairways, and shall have
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 addition
to fire exit signs.

Directional signs shall indicate the most direct means of escape, and shall be
made of the same material and affixed in a similar manner as the fire exit

signs,
B12.5.3 Fire detection and alarm system

B12.5.3.1 Fire detection and alarm system general design

divided into individual alarm sections, including of Local Fire alarm control
panels for each section connected to the Main Fire Alarm Control Panel.
The purpose of the fire alarm system is to guarantee a reliable and fault-free
early-waming system in the event of fire by means of automatically acti-
vated detectors or manual call points, 50 that ordess for extinguishing the
fire can be issued from a central point.

B The whole plant shall be furnished with an automatic fire detection system,

7 If the alarm is triggered by one of the installed automatic fire detectors, the
alarm shall be indicated first in the control ropm 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 roenfi.pé el to ascertain the cause of the
alarm or to reset it incaseofaﬁgh}’déu A
s , BIFPCL 154 i
SrrTeRe e N e
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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 connected to an operator station at the
CCR and to the repeater stations at the security/ gatehouse and the fire
brigade house. 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
of air-conditioning and ventilation systems.

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

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

Detectors installed in false floors, suspended ceilings, cable ducts, air-
conditioning or ventilation systems are also to be combined to form separate
alarm sections. ;

Fire detection and alarm systems shall be arranged such that two circuits are
provided, with a minimum of two detectors on each circuit. The operation of
any one detector on either circuit shall initiate local "level 1" andible and
visual alarms of fire repeated at the central control room. The operation of
two detectors on different circuits shall initiate "level 2" alarms of fire and
the following actions:

e shut-down of ventilation systems and operation of fire dampers to seal
openings
e release of fire extinguisher within the enclosure.

The detectors shall be of the addressable type. . 1%

Gas detection is required for chlorination building and Hydrogen building
The term multisensery is defined among others in NFPA 72. -

B12.5.3.2 Turbine hall area

The turbine hall area shall be provided with manual and automatic Féey
detection and alarm system utilisi call points and combined =

smoke/heat detectors i 4.((_—
£ NGN
SIEPCL ‘i'-. :
B140A01/FICHT-15702719-v6 JE Qﬁ/ B12Part2-14
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The system in the turbine hall shall be suitably arranged to cover all lubrica-
tion and control oil areas — e.g. oil room, oil channels, main stop valves and
turbine bearings and shall be provided with automatic fire detection and
alarm system utilising flame and heat detectors and automatic fixed fire
extinguishing system with alternative manual operation.

B12.5.3.3 Manual call points

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

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

If the push button of a manual call point will be pressed, an alarm shall be
released and indicated immediately on the panel of the fire brigade control
centre and on the fire control stations in the control room of the plant and

the gate house.

B12.5.4 Detectors

The fire detéctor system 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 suitable for the
connection of an additional optical external alarm indication.

In the central control room the necessary automatic fire detectors are to be
incorporated in the luminous ceiling.

Detectors belonging to a particular alarm section are to be incorporated in
alarm lines, the automatic and manual fire alarms 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
suitable means to prevent unauthorized removal or disconnection and for
connection to the fire alarm central station.

B12.5.4.1 Smoke detector

h

For early identification of visible smoke generation, consisting of photoelec-
\'*\\, tric unit, alarm electronics, optical alarm indication, detector socket. Smoke

e
e

S/ Heat detectors referred to in this $p on shall be of the fixed tempera-
ture point type. The fixed temperature limi{2 be 28 °C above maximum

ambient temperatures. , SIFPCL &
814DADVFICHT-15702719.v6 R~ Sl B12 Part2-15
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Smoke/heat detectors referred to in thus Specification shall be of optical
beam type.

B12.54.2 Flame detector

For early identification of fire outbreaks and open flames consisting of:
optical unit, alarm electronics, optical alarm indication, detector socket and
variable response sensitivity.

Flame detectors referred to, in this Specification, shall be of the UV or black
body immune solar-blind IR types.

- B12.5.43 Thermo-differential and thermo-maximum detector

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

B12.5.4.4 Sirens and optical alarms

The personnel shall be alarmed and wamned with acoustic and as far as
necessary, e.g. in case of a high background noise level with optical devices.

Sirens for indoor and outdoor installation must be provided for wamning the
operating personnel.

The proteciion degree of the sirens for indoor and outdoor installation must
be at least [P 54. The outdoor sirens are to be arranged on the boiler area,
transformer area, tank farm etc. The arrangement of the indoor sirens must
‘meet the requirements at site for satisfactory waming of the operating
personnel, e.g. mounting in the turbine hall, pipe ducts etc. The control of
the sirens shall be performed automatically by the fire alarm system, but
manual operation from the central control room must also be possible.

B12.5.4.5 Central fire alarm station

g}( The fire alarm central station must be housed in sheet-steel enclosed cabi-
nets and located in the central control room or nearby in an appropriate
= v Rycation. Both optical and audible signals must be given when a fire alarm
s\fault alarm occurs.

Bawver supply for the fire alarm system shall comply with the requirements
3 NFPA 72 and shall be taken from the safe AC busbar. Emergency supply

shall be maintained by a rectifier/battery set (1 x 100%), designed for four
(4) hours discharge time.

The fire alarm central station is 1o be..irg"\ﬁlmentcd in all-digital/ numerical
electronic technology using plng n umts*m& assemblies on the modular

B140AC1FICHT-157027 18-v6 EirrLL | ¢SI Bi2Part2- 16
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construction principle, and shall be accommodated in metalclad enclosed
panels with type IP 31 enclosure for wall-mounted/free standing installation.

The fire alarm and fault annunciation system shall be designed with optical
and audible alarms. Whereas the audible alarm must be resettable, the
optical indication shall persist until the annunciation is finally extinguished
or the fault cleared. If a fault waming is followed by a fire alarm annuncia-
tion, the fault indication must be stored and suppressed until the fire alarm
condition has been cancelled.

Provision shall be made for clear audible identification of the alarm/fault
signal. Furthermore, fire alarm signals and fault signals shall be strictly
segregated.

An automatic fire alarm signal shall be triggered and transmitted externally
to the centrai control room, gate house and the local fire brigade via a main
alarm unit, inclusive of the digital communicator. The alarm lines to the fire
brigade shall be continuously monitored.

The individual fire alarm lines and function lines of the fire-fighting equip-
ment and facilities, as well as important functional groups of the fire alarmn
central station shall be continuously monitored for faults and breakdowns
e.g. for:

wire breakage of each alarm line

short-circuit of each alarm line

earth fault of the fire alarm system

power supply system faulty

main fuses and MCB's failure

alarm modules disconnected from plug-in frame.

e ® 2 @ @ @

All fault signals shall be optically and audibly indicated.

For checking out the functioning of the complete fire alarm system includ-
ing the fire alarm lines and fire alarm devices, testing facilities shall be
provided. When testing a circuit, initiation of fire alarm warnings in external
facilities shall be prevented. After testing, the tested circuit shall automati-
cally reset to normal operation.

Simulation (e.g. test pins) of all relevant fault signals as listed above as well
as of all fire alarms shall be possible in order to check-out the extemnally

The fire alarm central station shall be provided with potential-free change-
¥/ over contacts wired to a central terminal board as follows:

* contacts to control the fire protection doors

* contacts to control the air-cc g and ventilation equipment
» contacts for spare. Lol )
/. Al B
' SEPGL i N 00C411
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BIFPCL/EPC-Main Plant/2075/1/ \ A2 e Ckl'/

- — o

-

Technical purchase specification for Foam Pumps with Drive assembly, Doc No: PY51483, Page 69 of 231



Activation of fire protection doors shall be signaled as a group annunciation
to the fire alarm central station and included in the alarm annunciation

system.

For recording all fire alarm and fault annunciations, control instructions and
operator actions, a line printer shall be provided with the facilities for-.
printing out the alarm line number, date and time of day in hours and
minutes.

B12.5.4.6 Layout display board

For indicating fire alarm and fault annunciations from the fire alarm system,
a layout display board has to be provided in the panel in the central control
room, This board shall include a graphic display to show a simplified
ground plan of the power plant and of the individual buildings and shail
feature signal lamps for the separate optical indication of the alarm line, and
shall include the annunciator with alarm test, reset and acknowledge but-
tons. Preferably a separate monitor with appropriate graphics etc. shall be
installed. Additionally the gate house and fire brigade house shall be
equipped with a display board.

For information and guidanre of fire brigade a simplified graphic display
board shall be installed in the power plant gate house and in the fire brigade

B12.5.5 Fighting and fire protection basic design report

In general, the arrangement; type and number of detectors, call points and
alarms is determined by the by the room configuration (size, height, form of
floor and roofing, etc.), the ambient conditions in the area to be monitored,
the equipment to be protected and the type of combustible medium. Such

' details shall be determined and included in the fire fighting and fire pmtec—
tion basic design report.

B12.5.6 Fire water retention

Spent fire fighting water shall be contained. The required retention volume
shall cover the total water amount of the connected systems during defined
operation time. This shall 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 basin shall be used to collect fire

ater from the drains of sealed outside arees (see also Section B9). /(,é@

I" 1}“’.}

/The total fire water retention volume shall be based on the fire fighting ~ -
7 water demand and duration according to NFPA 850. FC'— i
Tanks with flammable or hazardous content shall have a bund structure 4
creating sufficient retention volume. In the assessment of the total fire
extinguishing time where such tanks are involved in the fire, account shall

B8140A01/FICHT-157027 18-v6 12 Part2-18
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be taken of the collecting capacity present in this area mcludmg the volume
of oil discharged in the event of a leakage.

8140A01IFICHT-15702719-v6 0 O G 4 ]&
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Annexureb-C

Additional welding requirements for welding of civil steel structures are
stated under Section B9.

B0.6.17 Mechanical equipment

B0.6.17.1 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 permit easy
access for operation, maintenance and pump removal without interrupting
plant operation.

- Pumps installed for parallel operation or as stand-by sefs are 1o be of
identical design, i.e. interchangeable. _

Lifting lugs and eyes and other special tackle shall be provided as necessary
to permit easy handling of the pump and its components.

Generzl design and construction

All pumps shal! 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 be of ample size to transmit the maximum possible
output from the prime mover. The pump shait 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 to erosion and corrosion.

operation for extended peri ' - ; N
/'- R
6 I P

_1‘.. :
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The pump glands or mechanical seals shall be so arranged that repackaging
or fitting of replacement seals can be carried out with the minimum of
disruption to plant operation. 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 pipework and valves
carrying the pumped fluid. In general, all horizontal pumps 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 pumps 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 - lowes* atmospheric pressure, lowest level of water on
the suction side of the pump, and highest temperature of the pumped fluid.
An adequate safety margin of normally greater than 1 m to the max NPSH
required shall be provided unless and otherwise specified for specific pump.
Pumps shall operate smoothly throughout the speed range up to their
operating speeds. The first coupled critical speed must be at least 20%
higher than the maximum operating speed. The determination of the shaft
diameter and the distance between two consecutive bearings must include a
sufficiently large safety margin to sa;isfy this condition. -

Where necessary, the pumps are to be fitted w:th devices to ensure a
minimum throughput.

Bearings
For large pumps the bearings shall be of automatic oil lubricated sleeve
type, unless otherwise specified. Bearings on vertical shaft pumps shall be
so spaced to prevent shaft whipping or vibration under any mode of
operation. Vibration sensors and temperature measurements incl.
temperature transmitters for continuous monitoring shall be provided for
large pumps. ,
Bearings housings on horizontal shaft pumps shall be designed to enable the
bearings to be replaced without removing the pump or motor from its
mounting. Bearing housings on horizontal shaft pumps shall be effectivfk
protected against the ingress of water p&mpedﬂmd and dust by suitahfd

S TN
nonferrous deflectors. S% / / N
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All bearing oil wells shall be fitted with visual oil level indicators. Non-
pressure-oil lubricated bearings shall be equipped with constant level oilers.

Pumps characteristics
When several pumps are instzalled for the same service, they shall be suitable
for unrestricted parallel operation. :

The pump flow/head characteristics shall be such that within the operation
range the head will continuously increase with decreasing flow, maximum
head (shut off head) being at least 10% higher than the duty point head.

Unless otherwise specified all pumps shall be capable of operating at 110%
of the rated capacity at the rated delivery head. Maximum size impellers for
the pump body in question shall not be quoted for. By installation of a new
impeller a head increase of 5% minimum shall be possible. The performance
of the drive motor is to be determined according to the above mentioned -
technical requirements and to the requirements as specified in the electrical

part.

Fittings

All pumps shall be installed with tso]atmg valves, a non-return valve and
suction and discharge pressure gauges unless otherwise stated. Accessible
couplings shall be suppli~d with removable type guards.

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

All pumps other than submersible pumps shall have temporary strainers
fitted in the suction pipework during all initial running and commissioning
phases. Permanent strainers shall be provided where specified.

Venting valves shall be fitted to all pumps at suitable points on the pump
casing unless the pump is self-venting, due to the arrangement of the suction
and discharge nozzles. Drainage facilities shall be provided on the pump
casing or adjacent pipework to facilitate the dismamling of pumps.

All positive displacement pumps shall be ﬁtted with a discharge relief valv VE ==
capable of passing the maxim A N

B0.6.17.2 Piping and accessories

Design criteria % : d/ 5
The pipework shall be designed, fabncated erected, inspected and tested on

the basis of the applicable standards and todes; “and the additional
requirements as set out below.

For the plant water and cooling water system GRP is preferred, Bona-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
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B0.6.18.8
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Coupling
The motor shaft halves of the couplings, finish-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-coolmg is

applied, conditioned and treated, water shall be used.

Motor air exchanger circuits should be suitable for the prevailing
atmospheric conditions, i.e. ambient temperature, content of humidity and
salt in the air, etc. are to be considered.

Running quality

The running quality must be within the classification of "Class C, Zone A"
according to the ISO 10816-1 or equivalent, i.e. the vibration velocity must
be not greater than 1.8 mm/s (rms).

Reverse speed
If reverse running, can occur in the case of equipment driven by a motor
(e.g. cooling water pump), the motor must be dcmgned for maximum. .

possible reverse speed.

A reverse rotation alarm and starting-circuit intetloék are to bc-provided to
ensure that the equipment cannot be started while running in reverse. .

Lubrication .
All MV and HV Motors shall preferably be equipped with on-line lube oil
purification and auto-grease facility. These systems shall preferably be
procured from one single manufacturer.

The above requirements of the specification to be considered only as a
preferred solution. However OEM recommandation will be accepted. .

Technical conditions for low voltage motors

If not spbciﬁed otherwise all motors must be designed to meet IP 55
enclosure according IEC60034-5.

All motors with rated power (referred to 40 °C ambient temp.) less than 160
kW must be designed as LV motors with premium efficiency class IE3.

The equipments which are only operating for short period shall not be
covered under IE3 such as:

a) Sootblower Motors- operates only during sootblowum sequence
b) Seal air fan motor for damper sealing opmtlon-{)pemcd only durm

maintenance. -.’- L .
. il -,
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B0.6.18.8.1 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.

B0.6.18.8.2 Electric features

All motors shall be designed as 3-phase squirrel-cage motors suitable for
direct on line starting.

The motors must be capable of being switched on to a large and stable
network and with phases in opposition.

The electric features a), b) and c) of high voltage motors aiso apply here.

Motors starting current must not exceed 7.0 times rated current (referred to
the motor rating and 45 °C ambient temp).

The Starting current of LV Motor (IE3) shall be inline with IEC 60034-30.
Applicable de-ratmg factor for des:gn temperature of 45 Deg C shall also be
applied.

B0.6.18.8.3 Protective features
An earthing clamp inside the terminal box has to be provided.

B0.6.18.8.4 Other features

Cable leads
All cable connecting boxes are to be desjgned to meet the requlmments of IP

55 or [P 58 protection class respectively.

- The cable connecting boxes are to be installed easily accessible on the
motor. The connecting boxes must be capable of being turned by 90° or
180° and of being opened up longitudinally. The connection boxes are to be
fitted with a terminal block.

Shafts
Where not otherwise specified, motors must be fitted with a free shaft end.

Protection against explosion 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 0165/0170/0171

for explosion-proof design in relation to the ﬂash-pomt group classzﬁcano
for the particular explosive mixture. , =~ ™ ¢

,bgl/ / /
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¢ local control and lamps as listed above for local control cabinets, for each
motor

B0.6.18.16 Terminal boxes and terminal cabinets

In order to minimize the amount of cables and distribution of signa]s-and to
centralize connections in the Plant, terminal boxes or, wherever necessary,
by larger amounts of terminals, terminal cabinets shall be fitted on all the

necessary

» cable crossover terminal points

e central collecting points for individual analog and binary signals and
local transmitters

e signal collecting and distribution pomts for fire alarm, telephone,
loudspeaker and clock system

e central distribution points for local signals.

Terminal boxes and cabinets must at least have class of protection IP 54 if
installed indoors and IP 55W if installed outdoors and must be equipped
with the necessary terminal strips, cable glands and fi ittings components for
the connection of the cables.

The necessary earthing terminals are to be provided for the earthing of the
boxes and cabinets.

In any area subject to the danger of explosion, the necessary explosion-
protected terminal boxes and cabinets are to be provided in accordance with
IEC 60079 and IEC 61241 and VDE 0165/0170/0171.

B0.6.19 Instrumentation and control equipment

B0.6.19.1 Main design criteria

This Section applies to the design of the general Instrumentation and
Control equipment. The following general requirements shall be strictly
observed with regard to design and execution. In the event of contradictions
the Contractor shall be responsible for obtaining written clarification from
the Employer/Engineer.

Reference within this Section does not automatically indicate that the
particular form of instrumentation is required 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
disagreement between the two Sections.

8140A01/FICHT-15702705-v5 FICHTNER
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Only requirements for technical performance of the equipment are stated
herein, whilst the detailed requirements of 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 be observed.

A consistent instrumentation and control philosophy shall apply throughout
the Plant and shall be implemented in terms 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 2 reputable
manufacturer of international standing and shall have & 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 modemn, 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 rclevant pipes, tanks etc. and shall fully 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 outdz;cquipmem shall be suitable fer

the prevailing climatic conditions.
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The diversity of makes and types shall be kept to a minimum. The
Employer/Engineer reserves the right to stipulate make and type following
award of contract.

Any equipment to be installed within potentially explosives atmospheres
shall comply with the requirements of international standards and codes, €.g.
IEC-60079, NEC 500 etc.

The instrumentation and control equipment shall have high electro-magnetic
and radio 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 rounted
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 to hot lines, vessels or
other hot equipment. Ambient sun temperatures exceeding 80 °C shall not
result in calibration difficulties or rapid deterioration of electronic
components. '

B0.6.19.2 Distributed Digital Control, Monitoring and Information System
(DDCMIS)

The Plant will be controlled generally through a DDCMIS. The DDCMIS
contains of process stations, operator workstations, engineering
workstations, archiving facilities and signal exchange to management and
third party systems. In general the DDCMIS will be DCS based hardware
only in some exceptions PLC based systems may be applied.

For detailed technical specification and design requirements please refer to
Section B8 of this technical specification.

B0.6.19.3 Programmable logic controllers

Programmable logic controllers (PLC) shall be deployed in subsidiary
installations and systems of higher complexity and shall provide a more
open access for operation. Standard products of PLC manufacturers shall be
used for which softwar= developed by the process suppliers and proven for
the specialized process is available. '

The diversity of makes and types shall be kept to a minimum. The

- Employer/Engineer reserves the right to stipulate make and type following.
award of contract. <
ar | 3 N
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The use of auxiliary packages with PLCs or local controls for ancillary
plants or systems shall be limited and minimized. Only some special cases
can be considered subject to the Employer/Engineer’s approval.

Typical and acceptable reasons for a specialized control system can be high
speed of response or special safety requirements, which may require a
separate safety-related system.

For signal exchange with the main DCS, 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
should be directly physically cormccted 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. Analogue signals
(4 - 20 mA) must be suitably decoupled.

If serial interfacing is used, the interface eqmpment betwccn the PLC and
the DCS must be capable of communication using an industrial standard
protocol: The transmission baud rate shall be selected dependent on the
application (mihimam 19200 baud or higher). If commands are issued from
the DCS to the PLC, the time between operator command input and PL.C
signal output shall not be more than 1.5 seconds. The same requirement
goes for answer back signals from the PLC and updating of displays of
analogue values coming from the PL.C on the DCS monitor displays.

As a minimum requirement, the offered serial link shall have a data integrity
checking and retransmission facility in case of error detection, independent -
of the DCS or external system software. Hardware and software failures
during data transmission shall be monitored and alarmed onto the DCS.

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 switchover and fault
reporting and diagnostic facilities.

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

Additionally, a verbal program description supported where required for
easy understanding of complex functions with functional diagrams 5
*—-r:-:-x according to JEC 60848 shall be provided.
fr’ / * \Programming devices with keyboard, VDU and printer for ease of
‘programming, effective on-line monitoring and diagnostic functions, \2
together with the necessary equipment to write in and to erase EPROMS

N shall be provided.
-\.\~__¢/ p

The Contractor shall guarantee that spare parts for the offered PLC system
will be available for at least 15 years after commissioning of the Power

000138
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Plant as well as upward/forward compatibility for future upgrades of the
system. If necessary, the Contractor shall provide successive system
upgrades to ensure spare part compatibility for that time span.

For local operation and monitoring a panel or desk mounted Human
Machine Interface (HMI) unit, operable by keypad or touch screen with
LED-displays shall be provided. Protection class of panel mounted HMI
(front side) shall be IP 22 according to IEC 60529.

B0.6.19.4 Control cubicles

DCS, PLC hardware and other associated control equipment shall be
installed in suitable control cubicles. The cubicles shall be set up in local
switchgear/ electronic rooms (CER or LER) or in local control centers
(LCC). The protection class required is specified under Section B0.6.18.

Outdoor installed cubicles shall be provided with thermostatically controlled
heating elements in order to prevent the formation of condensate which may
occur due to large variations of ambient conditions, if necessary.

Adequate lighting and sockets for hand tools protected by 30 mA Resitlual
Current Differential Switch (RCDS) shall also be provzd:cl for cubicles and
panels, if necessary.

The cubicles shall be secured in such a way that failure of one node cannot
cause the failure of the 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
shall be installed in separate, robust housings (protection class IP 55W). All
alarms/ annuncmtmns shall as well be available in DCS.

In preference LED displays shall bc used. Ease of access and operation of
the equipment shall be ensured.

Visual display unit (VDUs) will be employed for field operation and
monitoring.

’L)\/ All cubicles shall be adequately ventilated in order that the heat generate® :
W e, X by the equipment mounted there shall remain within the specified limits,
Vi T \ even in the case of high ambient temperatures that may occur in the event of
&7 A Y\ failure of the air-conditioning system.-

k\ , /" Locally installed cubicles shall be suitable for the location in which they are
\ = situated and shall provide adequate protection against dust, moisture or
o mechanical damage for the equipment mounted therein. Cubicles shall be
designed in such a way that vibrations of the building shall be absorbed to a
large extent. Sunshades shall be provided for all cubicle located outdoors.

8140A01/FICHT-15702705-v5 FICHTNER B0-176
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Cable connections to cubicles, panels and desks shall be made via suitable
seals so as to prevent the ingress of dust, vermin or the propagation of a
possible fire. During installation period, a provisional sealing of cable
penetrations shall be ensured.

B0.6.19.5 Racks, junction boxes

Marshalling racks
Separate cubicle type marshalling/ termination panels shall be provided, i.e.
field signals shall not be terminated in the rear side of the system cabinets.

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

For voltages exceeding 60 V, a suitably separated Section with isolation
cover shall be provided.

Instrument racks

Wherever possible, instruments and dcwc.es e.g. transmitters, thermo
element cold junctions, terminal boxes, located in the field, shall be
mounted on local instrument racks. The instrument racks shall be installed
with due regard to control engineering needs, material-saving assembly and
easy accessibility for maintenance and checking work, and shall be
constructed of standard angle Section steel.

Junction boxes
In order to simplify local collection of cables and distribution of signals and

to centralize connections in the Plant the junction boxes shall be fitted on all
the necessary:

¢ cable crossover terminal points,

e electrical actuators,

e central collecting points for individual analog and binary signals and
local transmitters,

» central distribution points for local signals.

: protection IP 55 in accordance with EN 60529 and must be equipped with %
“7 . x_ the necessary terminal strips and attachment components for the connection
of the cables. The necessary earthing terminals shall be provided for the

/ X
o -t , earthing of the boxes. In hazardous areas, terminal boxes shall be in
g / accordance with EN 50019 or 50020, depending on zone classification.
- \ L b

“«._ 7 After commissioning, the junction boxes, marshalling racks, instrument

racks, etc. must contain at least 10% of spare space. The Contractor shall
furthermore provide at least 10% of fully fitted spare terminal capacity.
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B06.19.6 Mimic diagrams

Mimic diagrams shall be offered where specified or alternatively where their
presence would assist Plant operators in assimilating the operational state of
the Plant.

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

On mimic diagrams for electrical systems, the different voltage levels shall
be distinguished by the use of mosaic elements having an inlaid colloured
strip. These elements shall be fitted together to show the location of the
different busbars. The operational position of circuit breakers and isolators
shall be indicated by semaphore indicators, and the operation of switchgear
from the mimic diagram shall be by means of discrepancy switches or
pushbuttons designed to operate in a similar manner.

On process mimic diagrams, methods shall be used to clearly indicate the

path of the various mediz, the preferred technique being by means of raised  _ .
plastic strips which shaii have a distinctive colour. Also & uniform scheme

of colours for different media shall be adopted. “

Where pushbuttons are proposed for operation. enabling pushbuttons shall
also be provided and it shall require 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 procéss and electric
system identification of the P&ID and electric single line mimics in the
VDU or mimic panel.

B0.6.19.7 Power supply and fusing

The power supply for the equipment requiring uninterrupted supply (UPS)
(e.g. emergency valves, flame monitors, measuring and control system,
recorders, printers, VDUs, OWS and servers) shall be taken from the safe
AC as described in other parts of the specification, especially Section :
and Section B7.. :

batteries shall be used.

The 24 V DC systems shall consist of 2 sets of power supply with each set
consisting of 1 x 100% battery charger, 1 x 100% batteries for 1 hour duty

and 1 x 100% DC distribution board. .
-~ = T
” i S
45 e
2t /
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B0.6.19.8

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 within 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 cubicle or several cubicles combined as a logical group.

Intelligent Battery health management system shall be provided for each set
of 24VDC power supply system and UPS batteries (except mini-UPS). It
shall be connected to DCS.

All battery systems shall be provided with a manual discharge resistance
bank.

All equipment shall be adequately protected agéinst overcurrent by means of
fuses or other current protection devices. The main power supply fuses shall
be located in functional groups within separate power distribution cubicles,

- Fuse ratings and time characteristics shall be such-that in all cases, a fault

within an individual item wiil cause the fuse associated with that item to
rupture and thus disconnect that item from the power supply, before the
main fuse is affected.

- Failure of a main fuse shall affect the overall operation of the Plant as liitle

as possible and shall be indicated in the central control room (CCR) by
means of an alarm. This alarm shall state the identity of the failed main fuse.

Failure of an individual cubicle, module or component fuse shall be
indicated by a general alarm and a detailed 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 supplies and fusing system must ensure
that any faults. in modules or other devices, which may block sequence logic
interlocks, automatic control systems or other control systems, are rcstrmtcd
to the system in which the fault has occurred.

All electronic devices shall be protected agamst transient voltage Icvcl
which would otherwise damage the device. @b"""

¢ -

All transinitters shall have an impressed output signal of 4 - 20 mA - \ >
corresponding to zero to full range input. However, digital communication—

shall also be acceptable.

Transmitters

Generally, 2-wire transmitters shall be used. If for.some special purposes (e.g.
analyzers) 230 V AC power supply is rcqmrr.d, the outpuitircui shall be

isolated. Fogra SE <ol
B8140A01/FICHT-15702705-v5 FICHTNER B BO-179
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As far as possible, all transmitters shall be of the SMART-type. This applies

also to field mounted temperature transmitters.

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 of all 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 transnitter 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- m
protocol shall be possible. :

For the continuous remote position indication of valves, dampers etc. also
transmitters with impressed output signal of 4- 20 mA shall be employed.

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

Diapnragm seals shall be provided to 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. The material
selection shall be according to the requirements of the fluids to be measured.
The seal shall be provided with a flushing connection.

Transmitters to be used in hazardous areas shall be explosion proof. Suitable

intrinsically safe circuits are to be provided in accordance with EN 60079-

11
g}" All transmitters potentially subjected to vacuum shall be capable of
= withstanding 100% vacuum without damage. \

I/ .- " No stress shall be imposed through the connections between Plant and th8
i +  transmitter. As far as possible, the transmitters shall be grouped together
\ " into enclosed racks or panels for easy access. Sunshades shall be provided
N e '// for all outdoor panels.

Individually installed transmitters shall have their own weather proof
enclosure of robust construction and be suitable for the proposed

8140A01/FICHT-15702705-v5 FICHTNER B0-180
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environment. All field equipment terminals shall be wired to a terminal box
using screwed connections.

Transmitters 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 output of each transmitter, to enable calibration
to be carried out.

In general limits (for alarms or switching actions) shall 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
transmitters 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 design and reliable performance.
Temperature switches, pressure switches, level switches, and etc. shall be of
the snap-action and change over type. The switches shall have an adjustable
switching hysteresis. Parity checks shall be supplied for switches. (Note:
Parity checks refer to the supervision of switches, i.e. it shall be supervised
that switches have one defined state and are not undefined e.g. neither open
nor closed. Finally this means that there have to be 2 DI to be used for each
switch, one for "open” detection and one for "closed” detection.) '

The set point and the deadband (reset point) of each 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 suitable switching devices with conductive or
capacitive electrodes shall be provided.

For monitoring of machine coolant or lubricant flow (dry running -
protection) suitable flow or level 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 ambient condlt' ==
local to the equipment on which they are mounted. 25

B0.6.19.9 Temperature measurements

Glass thermometers, bi-metallic and capillary remote thermometers 2 H
used for local temperature measurement. For both, class 1.0 shall be

AETEITN _ provided.
o b

f w G]ass thermometers are to be inserted into pockets provided for the purpose
L e A e use of mercury is forbidden.

\;/ Capillary remote thermometers shall be with a case diameter of preferably
160 mm and must be mounted on fixtures or instrument panels in such a
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way that they are protected from vibration, jarring and sprayed water. The
capillary tube must be laid in a protected position.

If possible, resistance thermometers (Pt-100) in accordance with [EC 60751
shall be used for remote measurements. All resistance thermometers shall be
wired according to the four-conductor principle.

Otherwise, thermocouples with appropriate heat resistance in accordance
with DIN IEC 60584-1 or equivalent may be used for remote measurements.

All thermocouples shall be of the quick response type, ungrounded and
preferably of double element type.

Thermocouples shall be arranged in such a way that the ambient temperature
of the head is lower than 100 °C, and that the measuring inserts can easily
be exchanged. :

All thermocouples and extension leads shall be terminated with a suitable
gland and the conductor to sheath resistance shall be greater than 100 M-
Ohms when tested after termination. -

Thermometers and thermocouples shall generally be fitted in protective
wells. They shall be provided with weatherproof terminal heads and shall be
installed so as to totally prevent the ingress of foreign matter.

High speed response pockets shall be provided for all applications involving
control of critical process temperatures. Thermowells with-high speed of
response shall be used. :

Where more than one temperature measurement e.g. for redundant-loops,
- recording, indication, automatic control is to be made at one location,
individual protective wells with sensors shall be provided at the common
place of measurement. Protective wells for unoccupied test measuring points .
shall be arranged with the opening inclined downwards wherever possible
and shall be provided with a screw-on protection cover.

Insofar as local conditions or extreme temperature do not require otherwise,
screw-in immersion wells for exhaust gas and air shall meet the following
requirements:

&/ « nominal length not less than 0.5 m

/”'-"-" ! ust be gas-proof.
% ‘I/ : X 3 m g P
Koitu = For the measurement of temperature of other media the following
\ irements shall be observed:

\;

~——" Forall pipework a minimum immersion depth of 55 mm in the internal &
pipeline cross-section and a minimum distance of 15 mm from the opposite

B140A01/FICHT-15702705-v5 FICHTNER B0-182
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pipe wall must be provided. If the diameter of the pipeline does not allow

the thermometer to be inserted perpendicular to the pipe axis while stil|
maintaining the above mentioned measurements, another solution must be
found in cooperation with the Employer/ Engmee;. When determining the
lengths of the insertion and connecting tubes the insulation thickness is to be
taken into consideration.

For all remote temperature measurements (i.e. for RTDs and TCs)
transmitters shall be installed locally in a transmitter protecting box on a
DIN rail.

B0.6.19.10 Pressure measurements

Pressure gauges of class 1.6 or better must be I{Sﬂd. The standarg measuring
ranges must be selected with regard to the maximum operating pressure.

A pressure instrument installed for measurement of steady pressure at
varying pressure shall operate in a band centered on 60% of its maximum

range.

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

Pressure gauges sha'l have a dial size of 160 mm and shall be jocatea o
such a way that they can be e:asily observed or shall 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 a way 1hat_ Tl_lc measured value may reach
the end of the indicating range without affecting the calibration of the gauge.

Pressures to be remotely indicated, recorded or used for automatic control_—===
loop inputs shall be measured by means of pressure transmitters (refer 12 -
relevant part of Section BG). ) P

BIFPCL

Pressure measurement tapping points shall generally be in accordance
the specification for the pipel_ine in which_they are installed and shall :
equipped with one, and for high pressure installations (45 bar) two, isolating=——
valves arranged directly at the tapping point. Excluded from this stipulation
are measuring points for vacuum and measuring points for combustion air
and exhaust gas.

P4 / _\, Piping shall be of approved quality and sized for the particular service. In all
s/ v\ cases the pipe size shall be chosen to ensure strength and freedom from
botam 7 e "ibiockag:. Instrument impulse pipework shall be manufactured from a
N - ./ suitable grade of stainless steel to the approval of the Employer/Engineer.

X

" Pressure transmitters for remote measurement shall not be mounted directly
at the tapping point, but shall be arranged at a distance from the tapping
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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 off the test
connection without isolating the service pressure gauge at the same time.

Open blowdown / 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 maintenance
from a floor or permanent structure landing.

Transmitters are to be protected from the measuring 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.

B0.6.19.11 Flow measurements

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

The transmitters shall be as specified under Section B0. Changes in density,
pressure or temperature of the measured medlum shall becompcnsatcd
wherever necessary.

- Tags on orifice plates shall be stamped with the basic design information
(i.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 tapping points etc. shall be in

accordance with the specification for the pipes in which they are installc

Orifice Plate installation using Weldneck Flange assemblies shall b
offered. 1appings shall be on the flange and not on pipe. '

traps) shall be provided between the tapping point and the isolating valve.

4 Y \\
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The material and dimensions of the piping shall conform to those laid down
for the piping concerned. The welds shali be executed 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 d/D ratio not less than 0.20 and not greater
than 0.70. Higher rather than lower d/D 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 basu: des:g1 inforn:ation
(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 only be considered when
operating economy requires low permanent pressure losses.

The erection welding seams shall be executed in such a manner that 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, orifice plate
instzllation using slip-on orifice flanges shall be provided. All orifice plates

for installation between flanges shall have their own tapings for differential

pressure measurements incorporated in the plate. Simple orifice plates with

the tapmgs situated in the plpc are not allowed. The flow direction shallhe

¢ venturi tubes for low pressure gases
~_ e pitot tubes such as Annubar.

I'/
e / Ultrasonic flow sensors shall provlde a double transmitter/ receiver system
k, -' 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 B0. The use of ultrasonic clamp on flow meters
shall be avoided and requires dedicated approval of the Employer/ Engineer.
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The accuracy shall be 1% of the calibrated span. An overpressure sacunty
shall be provided 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 application of the measuring system due to the medium
parameters planned on a case-by-case basis shall be observed. Inductive
flow sensors shall be of alternating field or pulsating DC field type and be
for inline installation with a 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 B0. The accuracy shall
be 1% of the calijbrated span. An overpressure security shall be provided of
50% above the maximum pressure range.

Corriolis measurements shall be used for mass flow measurements of
homogenous liquids and gases without solids content in completely filled
pipes, in particular for natural gases, fuel oils and solvents as well as other
media with fluctuating densities. The accuracy shall be typically at 0.5% of
the measured value.

B0.6,19.12 Level measurements

Where detection of discrete levels is required, the simple float operated
switch should be used, however each switch shall have snap action with
limited hysteresis to prevent contact bounce caused by smail fluctuations in
level. For sumps the level should be measured using non-contactive
measuring principles such as ultra sonic with local control box.

Switches used for level detection shall provide facilities for testing the
mechanical and electrical operation of the switch without its removal from
the process. Isolation by means of shut-off valve will be allowable during -
testing.

Generally, the use of switches shall be avoided. Instead limit values shall be
derived from analog transmitters.

For measurement of large storage tanks, the load indication and transmitting
mechanism shall be located at the base of the tank.

For the measurements of boiler separator water level, feed water tank levels
etc., differential pressure transmitters shall preferably be used.

& The transmitters shall be as specified under Section B0.

/ . ~. For special applications such as chemical tanks, techniques such as \&\
i / : . ultrasonic, radar, capacitance probes, etc. should be considered. For letgles
wif. . measurement in tanks with underpressure (vacuum) guided wave radar sha
Lhy jbe used.

N\
b

\\__J % / For level measurement of the fabric filter (FF) hopper dust radio frequency
(RF) / Capacitance type level switch can be considered.
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For measurements where a reference leg of process fluid is used, the design
of the system shall ensure that the reference leg is fully maintained at its
prescribed height during all conditions of process level change and changes
in process conditions and the density of the reference leg does not vary from
that of the process fluid due to temperature changes or other reasons.

All measurement transmitters for differential pressure shall be provided
with:

a. shut-off valves to be arranged directly at the condensing vessels and
active pressure tapping points

b. wvalve blocks enabling the transmitter to be isolated from the active
pressure and enabling the transmitter zero point to be checked

c. separate blow-off valves for cleaning the active pressure tubes.

d. 2 ways for relative pressure, 5 ways for DP.

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

Where a standpipe exists, the level transmitters or level switches must ke
connected to the standpipe by means of shut-off valves, so that the units can
be replaced easily in service. :

Local level indicators for water shall be-provided with an illumination
device and indicators shall be designed so that the water column can be seen
as whole, i.e. level indicators only showing the level as a point will not be
accepted. Level indicators shall be equipped with shut-off valves which
permit exchange or replacement of glasses or mica during operation.

The indicating range of local level indicators shall cover all switching points
of level switches mounted on the tank or similar as a minimum requirement.

On all forms of measurement all parts of the switch, transmitter, etc.-in

contact with the process fluid shall be made of material compatible with the
process fluid. Stainless steel shall normally be used for all corrosive dut1es

B0.6.19.13 Analysers and monitoring systems

Bo.sqjg;m Analyses of steam and water (SWAS)

y The steam and water analyzer core instruments shall comply with EPRI
#7" " (Electric Power Research Centré Inc.) guidelines.

§ 74 : The main analyzers for steam and water shall be arranged in groups in such
o . pway that excessively long process pipes will not be necessary.

R apitt o op
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If required by the medium to be analyzed, all samples shall be adequately
cooled and pressure reducing devices shall be provided where necessary.
Manual sampling shall be possible.

A protective device shall be incorporated in the sample cooler to isolate the
analyzer in the event of excessive temperature. | g

In order to eliminate the influence of conditioning agents on the
conductivity measurement, cation filters shall be provided. The cation filters
shall have visible 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.

Chlorine residual monitors and hypochlorite concentration meters shall
preferably be able to measure high and low concentrations. Measurement of
hypochlorite concentration shall not be affected by the presence of other
oxidizing components in the sample. .

Individual or multiple prefabricated analyzer installations shall be used to
reduce site installation work. This prefabrication shall include sample
conditioners, analyzers, air and electrical distribution, cooling water
distribution or coolant circulating system all piped and wired on a common
frame. Interconnecting pipework and accessories shall be of stainless steel.
The arrangement shall permit testing of the entire assembly before dispatch
to site and shall be arranged for convenient removal from on-line operation
to facilitate routine maintenance and calibration.

The sampling system shall include but not be limited to all probes, valves,
filters, coolers, drainage facilities, flow regulators, flow meters, piping and
pumps as necessary, to give the analyzer a representative and suitably, Zanip
conditioned sample. '

Analyzers shall be provided as follows:

Sample Point Analyzing Required
Condenser make up water specific Conductivity
Condensate pump discharge water - pH, cation Conductivity, DO
Condensate at deaerator inlet water pH, specific Conductivity
Deaerator effluent water - pH,DO

" Economizer inlet waier pH, cation Conductivity, DO
Boiler blow down steam pH, specific Conductivity
Saturated steam : cation Conductivity, SiO2, Na
Main steam cation Conductivity
HPS5 heater drain water pH, specific Conductivity
Closed cooling water -~ pH;specific Conductivity

A e
Note: "' PR .
e, | memE U el
Y
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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 analysis sampling point shall be provided with a manual
sampling point to permit a sample to be easily taken. Manual sampling shall
not interrupt automatic sampling. All sampling lines shall be run to common
sampling racks on which shall be fitted all the analysis associated

equipment.

The sampled points of analyzers shall be indicated and monitored at the
local panel. :

The corresponding analogue measuring signals (4-2Q0 mA) and the status
signals (24V DC) shall be transmitted over serial link to the DCS.

The SWAS system, for both Units should be located at +0.0 meters in an air
conditioned room.

B0.6.19.13.2 Effluent Monitoring

The operational philosophy of water supply/ distribution system shall be
based on a continuous Possur river water quality analysis, potable water
quality monitoring, sampling and analyzing concept and shall consider
preventive and active measures against water pollution and adaption of
operating mode(s) to changes in water conditions.

Sample Extraction for Laboratory Analyses:

A tapping shaft for extraction of samples for Iaboratory test shall be
provided and installed at the various measuring locations, before the waste
waters are mixed with the circulating cooling water and discharged to the
sea. - '

Continuous Effluent Monitoring:
A continuous monitoring shall also be'implemented for water quality
measurements of all kinds of discharges to the river. '

The sensors for continuous monitoring of effluent parameters shall b
located within the sample-tapping shaft. Additionally flow and tempeXglis
sensors shall be mounted within the discharge lines. 9* AN

Following kind of analyzers shall be considered at least:

i SUe
e pH analyzer [+
e conductivity analyzer LS
e chemical oxygen demand (COD) analyzer A
» biological oxygen demand (BOD) analyzer o R
B140A01/FICHT-15702705-v5 FICHTNER Q}’ B0-189
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o total suspended solid (TSS) analyzer
e oil in water (OIW) analyzer

Continuous quality monitoring system shall be installed at the CES. The
corresponding electronic 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 (4-20 mA) and the status
signals (24V DC) shall be transmitted by multicore cables to the DCS.

B0.6.19.13.3 Potable water quality monitoring system

Water quality control and monitoring of the Plant’s drinking water shall be
performed at the Plant interface (downstream the potable water tanks).

The water quality monitoring system shall at least consist of, but not be
limited to the following online metering, measurement, sampling and
.analyzing equipment, inchiding data acquisition and data storage facilities:

alkalinity

conductivity metering

pH monitoring

temperature measurement

turbidity monitoring

residual chlorine monitoring

TDS (coraputed value) \

LSI (computed value) '

sampling points and equipment for potable water sampling at the online
measuring units.

B0.6.19.13.4 Quahty momtonng for fuel

For fuel oil a sampling point for discontinuous manual analysis shal]/{e
provided for the facility at the fuel oil storage tanks.

B0.6.19.13.5 Analysis of exhaust gas (CEMS)

%/ The analysis of O, CO, CO,, NOy, SO,, particulate matter (opacity) in the
exhaust gas shall be performed by appropriate analyzers of proven type.

b7 il . “The equipment shall be constructed for operation in dusty and humid
g ] environments at high ambient and exhaust gas temperatures. The use of
KI' B e uipment capable of multi-parameter measurement shall be considered.

: \ ____,/ The reliability and response time of the Oz-analyzer shall be of the quality
required for closed-loop control. The accuracy of the system shall be better

8140A01/FICHT-15702705-v5 FICHTNER o B0-190
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than 2.0% of the span and the drift shall be not more than 0.1% O; per
week. A zirconium oxide measuring cell shall 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 of extraction or

insitu type.

All equipment of the continuous emission monitoring system (CEMS) shall
be suitable for operation in dusty and humid environments at high ambient
and flue gas temperatures. Continuous Emission Monitoring System
(CEMS) shall be provided for each unit.

If sampling of exhaust gas is used, sampling probes shall preferably be
. vertically installed on the top of horizontal exhaust gas ducts, in order to
avoid blockages.

In order to keep the sampling lays to acceptable limits the analyzers shall be
located close to their sample take-off point, so that easy access to the sample
take-off point and to the analyzers shall be previded for maintenance.

The exhaust gas sampling lines shall be heated to prevent condensation and
shall not form a siphon in the case where condensate may be collected
during heater failure. Condensate drainage facilities shall be provided at the
anaiyzers.

Generally, the analyzers and the sampling probe equipment shall be suitable
for mounting in ambient plant conditions, 'e.g. within a standard cubicle.
However, if this is not feasible, the equipment shall be mounted in an air-
conditioned room or container.

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

Measured values and certain status signals shall be processed by an emission.
evaluation computer via serial interface, to be installed within the central
control room. Thc emission data shall be. calculatcd, converteci, prmted out o

line data readout for authorities shall be provided.

B0.6.18. g(ﬁ Ambient air qualitv monitoring system (AAQMS)

_——

. An ambient air quality monitoring system shall be provided consisting ==
fs = ~ AAQMS stations and metrological stations. A centralized data acquisition
fros " PC shall be installed to collect all information from the AAQMS. The
AAQMS stations shall be suitably distributed on the Plant area.

J

“._ -~ _” The AAQMS stations shall contain at least the following:
—

2 FICHTNER
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Analyzers for SO,, NOy, CO, O3, mercury
Multi gas calibration system

PC based data logger

UPS

Suspended particulate monitors (TSP)
Sampling inlet heads

Metrological station shall include at least:

e Metrological sensors such as wind speed, wind direction, air temperature,
relative humidity (rH), solar radiation, rain gauge
e Metrological mast

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

A sampling system compatible with the 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
removal.

Built-in calibration facilities shall be provided for all analyzers. To cross
check the built-in calibration facilities of the analyzers/ monitors, a standard
multi-gas calibration system for each AAQMS station with fast response
time shall be provided.

The metrological sensors for wind speed and wind direction shall have an
accuracy of 2% of full scale. The accuracy of the relative humidity sensor
shall be 3% for the range between 10 and 90% rH.

The rain gauge shall be of self recording type and of reputed make.
Electronic recording facilities shall be provided. The instrument shall have
automatic functions for computing rainfall for pre-set time periods. The
gauge shall be rugged and be of material resistant to atmospheric corrosion,,
The accuracy shall be 1% for rainfall ranges above 125 mm/hr and 5% , Fongy
below this value. 74

%{ A metrological mast shall be provided for mounting of the metrologicji
sensors. It shall be complete with all necéssary hangers and holders aloAgEy.

277 T~ With electrical earthing for the installation of the sensors. Material and S
/% . ™ construction of the mast shall be robust and shall be resistant to atmospheric
# -‘:” : * corrosion.

There shall be PC based data loggers for each AAQMS station. The entire
< / data capture and mean value calculation as well as control of analyzers shall
=" be through user friendly software and operate on the latest Windows
operating system. Diagnostic features shall be included in the software and

8140A01/FICHT-15702705-v5 FICHTNER 0-192
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any unauthorized access shall be prevented by appropriate measures 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.

Location for centralized data collection PC stations shall be decided during

basic/detailed design stage

B0.6.19.14 _Electrical value measurements

For the processing of electrical values such as voltage, current, power,

frequency etc. electronic type transmitters shall be provided to convert the
output of current and voltage transformers into an impressed direct current
in the range 4 - 20 mA. The transmitters shall be housed in the switchgear.

For power measurements precision electricity meters for asymmetrical three-
phase networks are to be supplied. Connection of the meters shall generally
beto 3 x | A current transformers and 3 x 110/N3 V voliage transformers.
The meter accuracy class is to be approximate to the respective transformer
classes. Instrument transformers with an accuracy class of 0.5 or better shall
be used for metering purposes.

For the purpose of billing for electrical energy and for acceptance tests, an
instrument transformer of at least class 0.2 (precision) accuracy and high
precision electricity meters of class 0.2 have to be provided. Meters for
billing purposes shall be of the approved calibrated type (certified by
independent testing stations). All meters for billing purposes are to be
provided as double 2 x 100%. meters.

At all points where power direction reversal is possible, the necessary
meters for both directions are to.be provided:

The meters in the local switchgear are to be arranged behind the clear plastic

opening the doors.

B0.6.19.15 Control valves

)g( - ‘Control valve spindles and internals shall be made of chromium steel and\%5
<7 = - shall have a high resistance to wear and corrosion. Cones and seats shall be

4. /‘ 3 . hard faced with materials with a high resistance to wear and corrosion.

Coff ~ Housings shall be made of forged or cast steel. A hand wheel, with

i provision for switching to manual operation and a local position indicator

\ = /&mu also be provided.

e 0C0Zd6
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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 85 dB(A), measured at a point 1
meter downstream of the valve outlet and 1 meter from the pipe centerline.
Where this requirement must be exceeded because of physical limitation,
suitable sound attenuators shall be provided in terms of special valve trim, in-
line attenuators, isolators and enclosures to satisfy the noise requirement.

Valves shall have trim designed to avoid cavitation damage. If an application
cannot avoid cavitation entirely, material selection shall be such as to
withstand the effects without damage.

Line strainers shall be provided upstream of control valves where required.

The valve sizing shall be suitable for obtaining maximum flow conditions.
with valve opening at approximately 80% of total valve stem travel and
minimum flow conditions with valve stem travel not less than 10% of total
valve stem travel. All the valves shall be capable of handling at least 120% of
the required maximum flow. The design pressure drop across ihe valve should
be 15 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 valve shall
not exceed 1% 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 Employer/ 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-cavitath
type with flash-flow trims and cage type to-avoid cavitation problems.

% The installation shall include upstream and downstream isolating valves W
and, for critical contrui valves, a bypass valve for each control valve on all
~~ =7 . services. Unless otherwise agreed by the Employer/Engincer the bypass
/ . " valve shall have a similar characteristic as the control valve but shall
o e M ", provide tight shut-off. Any exceptions or variations to the requirement shall
'( Lo be subject to the approval of the Employer/ Engineer. Where a service is
| / subject to a pressure above 3 bar a 25 mm vent valve shall be provided,
N "~ _“ 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 valve.

If as per steam turbine OEM’s proven design, isolating valves or bypass
valves are not envisaged for control valves of intemnal piping, same is also

acceptable.
For normal duty globe type valves shall be used.

The use of butterfly valves shall be avoided in the main plant. Where very
large sizes are involved (on high flows), or low pressure drops and low
static pressure are a determining factor, making globe valves unattractive or
impossible, butterfly valves may be used, They shall be of the "balanced
torque"” type disc usable to the fully open position (90° opening).

The overall shaft rating shall be at least 25 % above the static pressure as
differential across the closed valve.

Multi-stage valves (e.g. multi seat or multi cage valves) shall be used on
services, e.g. steam and gas, having very high pressure drops which would
result in supersonic velocity inside a conventional body and shock waves in
the piping, creating unacceptable noise levels.

Angle vatves shall be provided.

s for steam pressure reducing de-superheating stations of the
"combination" type,

« for erosive services, e.g. slurnes,

* on applications where solid contaminants might settle in the valve body,

» on hydrocarbon services with a tendency for “coking”.

Ball valves shall be used for on-off and throttling services under modcratc
operating conditions.

The control valves must be provided with all data important for their
identification, such as flow direction, type, nominal dlameter nominal
pressure, seating, CV value.

B0.6.19.16 Actuators

Intelligent drives with integraied power switch unit and further electronics
shall be installed. Actuators equipped with integral controls shall be

supplied which can be operated via the operation elements on the local
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 shall be pcrformed ‘imhm the device and virtually

without delay. E ! y 501
“ | 0C020¢&
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