312{

p44/2021/PS-PEM-MAX

BANGLADESH-INDIA FRIENDSHIP POWER CORPORATION (PVT) LTD

(BIFPCL)

2 X 660 MW MAITREE SUPER THERMAL POWER PROJECT

AT RAMPHAL, BANGLADESH

TECHNICAL SPECIFICATION
FOR
OFF ROAD TRUCK

SPECIFICATION NO.: PE-TS-421-568-A015

BHARAT HEAVY ELECTRICALS LIMITED
(A Govt. of India Undertaking)
POWER SECTOR
PROJECT ENGINEERING MANAGEMENT
NOIDA, U.P
INDIA




PEM-6666-0

31264412024 PS-PEM-MAX
TITLE 2X660 MW BIFPCL MAITREE SPECIFICATION NO. PE — TS - 421 - 568 — A015
e TECHNICAL SPECIFICATION SECTION |
ﬂﬂ[[ FOR
OFF ROAD TRUCK REV 0
CONTENTS
SECTION TITLE
I Specific Technical Requirements
1A Specific Technical Requirements (Mechanical)
Packing Details Annexure-II
I Customer specification
General Technical Requirement
[l Documents to be Submitted by bidder
A Documents Furnished Along with Offer
B Compliance Cum Confirmation Certificate
lnc Pre bid Clarification format
D Maintenance service schedule




PEM-6666-0

TITLE

2X660 MW BIFPCL MAITREE
TECHNICAL SPECIFICATION
FOR
OFF ROAD TRUCK

SPECIFICATION NO. PE — TS - 421 - 568 — A015

SECTION |

REV 0

SHEET OF

SECTION — |

SPECIFIC TECHNICAL REQUIREMENTS




PEM -6666-0 H

N

TimLe 2X660 MW BIFPCL MAITREE [ SPECIFICATION NO. PE-TS-421-568-A015

TECHNICAL SPECIFICATION FOR SECTION|

OFF ROAD TRUCK SUB SECTION 1A

REV 00

Page 1 of 2

1.0

1.1

1.2

1.3

1.4

1.5

1.6

SCOPE OF ENQUIRY/ INTENT OF SPECIFICATION

This specification includes, but not limited to SUPPLY PART comprising of design (i.e.
preparation and submission of drawing /documents including “As Built” drawings and O&M
manuals), engineering, manufacture, fabrication, assembly, inspection / testing at vendor's &
sub-vendor’s works, painting, maintenance tools & tackles (as applicable), fill of lubricants &
consumables, along with spares for erection, start up and commissioning as required,
foundation bolts, nuts, lock nuts, washers, levelling pads, forwarding, sea worthy packing,
shipment and delivery (at site or port, as per NIT conditions) of One no. OFF ROAD TRUCK
for 2X660 MW BIFPCL MAITREE specified as above complete with all accessories for the
total scope defined as per BHEL NIT & tender technical specification, amendment &
agreements till placement of order.

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

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

The extent of supply under the contract includes all items shown in the drawings,
notwithstanding the fact that such items may have been omitted from the specification or
schedules. Similarly, the extent of supply also includes all items mentioned in the
specification and /or schedules, notwithstanding the fact that such items may have been
omitted in the drawing.

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

While all efforts have been made to make the specification requirement complete &
unambiguous, it shall be bidders’ responsibility to ask for missing information, ensure
completeness of specification, to bring out any contradictory / conflicting requirement in
different sections of the specification and within a section itself to the notice of BHEL and to
seek any clarification on specification requirement in the format enclosed under Vol-lll of the
specification. In absence of any such clarifications, in case of any contradictory requirement,
the more stringent requirement as per interpretation of Purchaser/Customer shall prevalil
and shall be complied by the bidder without any commercial implication on account of the
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same. Further in case of any missing information in the specification not brought out by the
prospective bidders as part of pre-bid clarification, the same shall be furnished by
Purchaser/ Customer as and when brought to their notice either by the bidder or by
purchaser/ customer themselves. However, such requirements shall be binding on the
successful bidder without any commercial & delivery implication.

The bidder's offer shall not carry any sections like clarification, interpretations and /or
assumptions.

Deviations, if any, should be very clearly brought out clause by clause in the enclosed deviation
schedule along with cost of withdrawal; otherwise, it will be presumed that the bidder's offer is
strictly in line with NIT specification. If no cost of withdrawal is given against the deviation, it will
be presumed that deviation can be withdrawn without any cost to BHEL/its customer.

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

In case all above requirements are not complied with, the offer may be considered as
incomplete and would become liable for rejection.

Unless specified otherwise, all through the specification, the word contractor shall have
same meaning as successful bidder /vendor and Customer/ Purchaser/Employer will mean
BHEL and /or customer including their consultant as interpreted by BHEL in the relevant
context. For details refer the relevant clause in GCC.

Apart from specific design requirement for Workshop Equipment, design of various systems/
Sub-systems and all equipment will also strictly meet the stipulations of Part BO of
Customer's Technical Specification.
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1.0.0. SCOPE OF WORK
1.1.0. SUPPLIES
1.1.1. Equipment and services to be furnished by the bidder for OFF ROAD TRUCK with basic accessories as
per manufacturer standard. Any equipment / accessories not specified in the specification but required
to make the truck complete and efficient shall also be under the bidder's scope of work.
1.1.2. Technical specifications /details for off-road truck:
Sl no. Technical specifications /details Min. parameters
1. Gross Vehicle Weight 10T
2. Pay Load Capacity 5T
3. Engine Power 160 KW
4, Steering Power steering, RH
5. Cabin Air-conditioned
6. Wheel base 3800 mm
7. Front overhang 1000 mm
8. Rear overhang 800 mm
9. Overall length 5900 mm
10. Overall cab height 2600 mm
11. Overall width 2400 mm
12. Front track 1900 mm
13. Rear track 1900 mm
14. Ground clearance 400 mm
15. Size of Wheel 20 inch (suitable for off-road
application)
16. Drive arrangement 4X4 drive
17. Provision for transmission mounted auxiliary drive (Power take-off arrangement)
18. Provision for hydraulic tilting of loading space mounted with truck (tipping
arrangement)
19. Engine should comply to Euro-lll or equivalent emission norms applicable in
Bangladesh.
1.1.3. SERVICES

Bidders’ scope of work shall also include the following

Permanent registration of vehicle & On road insurance for two (2) years of the vehicle with local authority

in Bangladesh will be responsibility of bidder. Permanent registration and on road insurance shall be in

the name of ultimate customer.
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Comprehensive Periodic maintenance services as per OEM recommendation for two (02) years along

with required spares & consumables at nearby service centre to the project location in Bangladesh.

Performance demonstration & customer training: Visit at site for three days for Performance
demonstration & customer training. Bidder shall be informed at least 10 days in advance for the
requirement of visit at site. Visiting team shall consist of one or two expert of bidder as deemed
necessary by supplier.

Extended warranty shall be as per GCC/SCC issued along with the NIT.

Maintenance Tools and Tackles

A complete unused new set of special purpose tools, tackles and accessories along with detailed
instructions and maintenance manual shall be supplied. Each tool and wrench shall be stamped so as to
be identified easy for its use. The tools shall be supplied in steel toolbox and with a copy of instruction
manual. The items supplied shall be of the best quality and specially protected against rusting in tropical
climate. The Truck shall be supplied with one set of tool and tackles with O&M manual in the toolbox

separately.

Inspection and Testing
Inspection and testing at Manufacturer’s works as per standard practice of OEM. Quality plan/Inspection
check list shall be furnished by the bidder during detail engineering.

SURFACE PREPARATION, PAINTING & COLOUR SCHEME

As per manufacturer standard.

PACKING PROCEDURE

Bidder has to provide Tarpaulin cover for the truck for weather protection during transportation and at
site. Bidder to further furnish their standard sea worthy packing procedure after award of contract with
reference to Annexure-1l of Sec-IA of technical specification.

Deviations

If the proposal submitted has got any deviation from the technical stipulations in the tender document,
bidder shall tabulate the same in the cost of withdrawal format attached in GCC furnishing full particular
of such deviations. Deviations are to be furnished with mention to specific clause Number. Notes /
comments etc. are not acceptable. If there are no deviations from the tender document, bidder shall

indicate so. Reasons / explanations for such deviations shall be furnished

Make of Sub - Vendor items.

As per manufacturer standard

10
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5.0.0 DOCUMENTS AND DATA REQUIRED TO BE SUBMITTED AFTER PLACEMENT OF LOI
Following drawings and documents shall be submitted to BHEL for approval after the placement of
LOL:-
S.N. BHEL DRG NO DRG TITLE REMARK Nature of SUBMISSION SCHEDULE-
document WEEK NO. FROM DATE OF
LOI
1) PE-V0-421-568-A015 | General arrangement Approval Primary 3
drawing/Catalogue indicating
overall dimensions, total
weights details and bill of
material
2) PE-V0-421-568-A016 | MQP/ Inspection check list Information | Primary 3
3) PE-V0-421-568-A017 | Sea worthy packing Information | Secondary | 2 week after approval of Basic
drg
4) PE-V0-421-568-A018 | O&M Manual Information | Secondary | 2 week after approval of Basic
drg
Note: Every re-submission within 10 days. Response time by BHEL within 18 days after receiving of drawing.

Supplier is required to submit hard copies of O&M manual after 30days of release of MDCC.

ANNEXURE - |
Drawings / documents distribution schedule
S.N DESCIPTION CUSTOMER/ BHEL / Customer SITE PEM (ENGINEERING)
CONSULTANT

1) Drawings / documents 10 Nil 6 — hard copy and 1 —
during approval stage soft copy (CD)

2) Finally approved 10 9 6 — hard copy and 6 -
drawings / documents softcopy (CD)

3) As built drawings / 10 9 6 — hard copy and 6 -
documents softcopy (CD)

4) Approved erection / 10 9 6 — hard copy and 6 -
installation manual softcopy (CD)

5) Approved O & M 10 9 6 — hard copy and 6 -
manuals softcopy (CD)

Note: The above requirement is minimum. However, exact quantities of drawings / documents requirement shall
be informed to the successful bidder during detailed engineering stage for which no commercial implication shall
be entertained by BHEL.

All drawings & documents shall be prepared in Autocad and submitted for review / approval in soft
copies also. Catalogues shall be scanned for soft copy.

Note:- Manually prepared drawings are not acceptable.

Soft copy in CD Rom and Reproducible Tracings of all drawings / documents shall be submitted along with Final
/ As-Built submission.

11
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ANNEXURE-II

PACKING & SHIPPING INSTRUCTIONS

1. All units/ sub vendors/ contractors are strictly advised to comply with packing
instructions mentioned in contract documents (GCC clause 65: Packaging & Section V,
FTS, Clause B0.3.5 Packaging and transportation).

2. Special Packing Instructions & Inspection Prior to Dispatch

Packing (tare) shall be part of the Equipment cost and shall not be subject to return.
The packing should ensure integrity and cohesiveness of each delivery batch of
Equipment during transportation. In case of Equipment assemblies and unit’s delivery in
the packing of glass, plastics or paper the specification of packing with the material and
weight characteristics are to be indicated.

All packages to be wrapped in transparent polythene inside the crates for effective
weather proofing

Each package should have the following inscriptions and signs stenciled with an
indelible ink legibly and clearly:

Destination:

Package number: BHEL/MTR/BD/XXX/YYYYY where XXX stands for Unit
abbreviation e.g. RPT

YYYYY stands for package no.

Gross and Net weight

Dimensions

Lifting places

Handling marks and the following delivery marking:

“BANGLADESH-INDIA FRIENDSHIP POWER COMPANY (Pvt.) LIMITED
2X660 MW MAITREE SUPER THERMAL POWER PROJECT
BANGLADESH"

EPC CONTRACTOR: BHARAT HEAVY ELECTROCALS LIMITED, INDIA

Completeness of Contents of each packing case:_Concerned CQA/Unit QC/Third Party
Inspection Agency shall verify the completeness of contents of each package w.r.t
packing list both in terms of quality and quantity before authorising dispatch of the
consignment.

Packing commensurate with international standards and accepted norms will be
ensured by CQA/ Unit QC/Third Party Inspection Agency. Packing has to be SEA
WORTHY and secure.

As far as possible, the packing has to be rectangular in shape for optimum space
utilization in the ship and economize on shipping costs. Projections on packages are
prohibited.

The packing list has to be checked and certified by the Inspection agency (ies) with due
signatures.

Packages are envisaged to be transported on Vessels/ Barges through Sea/ river water
ways and will require transhipment and intermediate storage. Hence, if deemed necessary
by respective unit, packages may be enclosed in suitable Gl sheets on all sides to prevent
any damage during transportation/ transhipment/ storage.

No loose items / Gunny bags packing shall be allowed for shipment.

Proper pallets and crates are to be used for packing of Oil drums and Structures.

12
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Routing of Packing Lists: Packing list is an extremely important document, which forms a
part of export documentation in connection with the processing of customs formalities.
Packing List has to be generated by units/Unit vendors and sent to MEPG and ROD (both
at the same time), two weeks in advance, for processing and obtaining shipping bills'
clearances and avoiding octroi payment through ‘N’ form at Mumbai.

Advance intimation to ROD & MEPG: All supplying units/vendors will give at least 15 days
advance intimation to ROD & MEPG along with package details before actual dispatches to
arrange for storage/shipping arrangements by ROD and customs invoicing by I0.
Information must be sent to consolidate the details and arrange for shipments in time.

Excise Attestation at Works: To avoid opening of big cases for examination by customs at
port of shipment, the supplying unit may arrange to get the packing cases sealed by local
excise authorities/ self-certification and the relevant invoices and packing lists to be
endorsed from Superintendent, Central Excise. For this purpose, Units should send the
packing lists to MEPG at least 2 weeks in advance to enable prepare Shipping Invoices for
furnishing to the units for requisite attestation and sending to ROD through fastest means
for a smoother and faster customs clearance. Also Units to provide “specification of packing
with the indication of the number of cargo packages, type of packing and weight of packing
in English” along with the packing list.

If deemed necessary by respective unit, provision of Inspection Windows of size 6" x 4"
(glass perplex) for customs examination for all packages (above 1.5 x 1.5 x 1.5 cu m)
involving panels of any kind shall be provided by Unit/Vendors . Care would be taken to
ensure that all packages are properly sealed to avoid ingress of moisture, rodents etc.
Packing slip folders to be attached in each box.

Drawings for Heavy Weight/ODC consignment: Any package/item weighing above 20000
kgs and/or size greater than 2.5 X 2.5 X 4 m. detailed engineering documents (at least 4
sets) for all items of the above category will be furnished by respective units to issue
shipment enquiries in a proper manner. The drawing has to include centre of gravity of the
item clearly (Units to identify such items and notify MEPG as soon as the engineering
documents are released).

Lifting Beams: All heavy lifts for which safe handling is essential at the port of dispatch shall
be accompanied by lifting beam on non-returnable basis.

"Marking for Safe Handling: To ensure safe handling, packing case shall be marked to
show the following:

Upright position.

Sling position and Centre of Gravity position.

Storage category.

Fragile components (to be marked properly with a clear warning for safe handling).

ANENENEN
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EXPORT PACKING
(PACKING INSTRUCTIONS FOR GENERAL COMPONENTS / ASSEMBLIES / EQUIPMENT)

1 GENERAL

This standard lays down packing instructions for export packing of components/assemblies/equipment to
be dispatched against Customer's contracts, for which there are no special instructions issued by the
Engineering Departments. For Seaworthy Packing refer standard AA0490004 wherever applicable.

The components/assemblies need to be packed suitably to avoid physical damage & corrosion during
transit for storage. For specific applications, the concerned engineering department shall issue a product
standard. Reference of this standard, must appear in the Shipping list/Packing List.

2 SCOPE

This procedure gives minimum guidelines for export packing to be complied with for packing of
components/assemblies/equipment. This packing shall be suitable for different handling operations and
for the adverse conditions during transportation and during indoor / outdoor storage for periods more than
one year.

3 WOOD SPECIFICATION FOR PACKING:

a) The wood shall conform to specification AA51401.
In addition to the above the following has to be met:

The standard requires the use of debarked wood in the construction of compliant wood packaging
material. Debarked wood is defined in the ISPM 15

b) Ply Wood planks as per specification 1S:303 Gr. “MR” Type A,B are used for the sides, top & bottom
of the packing cases.

c) Ply Wood of marine grade as per 1S:710 for packing of control equipment and for support batten
pinewood to be used as per specification AA51401.
4 TYPE OF PACKING:

The following types of packing have been standardized for packing of general components/assemblies.
— ‘OP’ - Open Type
— ‘PP’ - Partially Packed
— ‘CP’ - Crate Packing - Components/Equipment requiring physical protection

— ‘CQ’ - Case Packing - Small medium Components/ Assemblies/ Equipment which require corrosion
& physical protection

— ‘CR’ - Case Packing - Electrical Components/Assemblies which require special packing viz. Water
Proof, Shock Proof, etc.

DESCRIPTION OF TYPES OF PACKING

The various types of packing, as standardized above, are described below.

Revisions: APPROVED:

PROCEDURAL GUIDELINES COMMITTEE -
PGC (Packing)

Rev. No. 02 Amd. No. Reaffirmed Prepared Issued Dt. of 15t Issue

Dt: 28-08-2018 Dt: Year: HEP, Bhopal Corp. R&D 31-05-2018

14
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4.1 ‘OP’ - Open Type

In case, of components which are not affected by water & dust & do not require special protection &, are
generally not machined, shall be sent as open packages. However these components may be sent in
crates, wherever necessary.

4.2 PP’ - Partially Packed

Components which need special protection, at selected portions only, shall be dispatched partially packed.
Machined surfaces should not be allowed to come directly in contact with the wood. Such surfaces after
application of TRP should be protected with Multi-layered cross laminated plastic film to AA51420.

4.3 ‘CP’ - Crate Packing — General

Assemblies/Components which need only physical protection from the point of view of handling shall be
dispatched duly packed in crates.

4.4 ‘CQ’ - Case Packing - Machined Components/Assemblies/Equipment

a) Small & Medium sized components/assemblies/equipment due to size/weight & to avoid handling, and
pilferage, problems shall be packed in Case/Containers.

b) Wherever required adequate quantity of silica gel to AA55619 or VCI Powder/ Tablets, packed in thin
muslin cloth cotton bags shall be suitably placed.

c) Small machines/components of less weight shall be provided with suitable cushioning. Wood
Wool/Expanded Polyethylene Foam Sheet, if used, shall be sandwiched between polyethylene sheets
and sealed.

d) The components inside the case shall be entirely covered with Multi-layered cross laminated plastic
film to AA51420, where-ever required.

4.5 ‘CR’ - Case Packing - Electrical & Electronic Components/Assemblies
Delicate components likely to be damaged e.g. Gauges, Instruments etc. are to be wrapped in waxed
paper or polyethylene air bubble film and packed in cartons.

a) Adequate quantity of Silica gel to AA55619 packed in cotton bags, of 100 grams each are to be suitably
placed in the cartons. The cartons shall be entirely covered with Multi-layered cross laminated plastic
film to AA51420, before being packed in the cases.

b) VCI Powder/Tablets can be used as an alternative to Silica Gel to AA55619.

c) Empty space in the cartons shall be filled with small chips of Expanded Polystyrene (Thermocole),
Wood Wool etc. Polyethylene air bubble film shall conform to IS 12787/AA51420 Expanded polystyrene
(Thermocole) shall conform to AA51416.

d) The cartons shall be manufactured from corrugated Fibre Board, meeting requirements of AA51414.
4.6 Special Packing

Components requiring special packing (as per customer/contractual/ engineering requirements) not
included in this specification shall be covered by product standards.

5 PREPARATION OF PACKING CASE:

1) Export items are to be packed in sea-worthy wooden/Ply board cases.

2) The base of the case shall be made of wooden battens for planks giving necessary reinforcement,
such that the bottom of the equipment is at a height of 100 to 200mm from the ground level depending
upon size & weight of equipment. However for packing cases of smaller size equipment can be at a
height of 40mm from the ground level.

3) The four sides & top cover shall be lined, from inside with multi-layered cross-laminated polyethylene
sheet of 90GSM as per AA51420 and tacked at suitable places.

Whenever specified the top cover will have a layer of multi-layered cross laminated polyethylene sheet
of 90 GSM over the cover. This should project about 100 - 250mm on all sides.

15
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It is preferable to have a single piece of the above Multi-layered cross laminated polyethylene sheet
fixed on the four sides. In case jointing is unavoidable, it should be done by overlapping of
approximately 100mm.

4) Put the job on the base and wherever necessary may be screwed / fastened.

5) In case of delicate component Packing Viz. Electrical & Electronic components for instruments/
assemblies, a rubber sheet, Self-expanded polyethene foam sheet as per AA51423, preferably 10mm
thick, shall be fixed on to the base to act as cushioning to the equipment.

6) Place the Components/cartons with corrosion inhibitors duly applied wherever necessary for place
suitably, thin muslin cloths bags containing 100grams (approx.) of activated Blue Silica Gel to
AA55619, wherever necessary. Alternatively VCI Powder or Tablet may be used.

7) In case, depression is formed, at the top, after the equipment is lowered, provide ply board/wooden
batons.

8) Whole Equipment shall be covered and sealed with Multi-layered cross-laminated Polyethylene sheet
to AA51420.

9) For indoor panels/equipment, provide suitable packing batons with covering of Thermocole/ expanded
soft polyethylene foam/polyethylene air bubble film wrapped with suitable cords, to avoid cutting of the
polyethylene sheet so that finished surface is not damaged.

10) Empty space in the box shall be filled with adequate cushioning material e.g. Thermocole Chips, Wood
Wool etc. to avoid movement for shocks. Alternatively put wooden blocks/batons wherever necessary.

11) The inner side of the top cover shall be lined with M.L.C. laminated polyethylene sheet of at least
90GSM, which shall project approximately 25 to 150mm depending upon the size of the case on all
sides of the top cover shall be provided below the top cover. This projection, after nailing the top cover,
shall be folded over, on the sides of the crates & tacked, to, prevent ingress of water from the top.

12) For specific applications requiring additional protection the packing cases are covered with Gl sheet
on outside for sides and top; inside for bottom as per specification AA10166, thickness of G.l. sheet
shall be 0.25mm.

13) For specific applications requiring inspection, additional inspection window has to be provided for
custom clearance for export jobs.
6 SEALED PACKING:

Components sub-assemblies and assemblies sensitive to climatic conditions shall be packed seal tight.
All the openings of the sensitive components, sub-assemblies and assemblies shall be blanketed to
prevent the ingress of dust and moisture.

The components sub-assemblies and assemblies are completely covered with 2 layers of M.L.C. laminated
poly film. All sharp corners and edges are to be protected by rubber mats to prevent the polyethylene
sheet from damage. Top surface of the case shall be free from dents to prevent rain water pockets.

Certain special precautions are required for seal tight packing of specific item have to be covered by
product standard.

7 OTHER PACKING MATERIAL

7.1  Volatile Corrosion Inhibitor (VCI) Paper as per AA51406:

a) Un-protected surfaces of steel and cast iron components, tools bearing, shaft seals etc. are covered
with VCI paper. VCI paper has been impregnated with corrosion inhibitors which by evaporation and
chemical conversion protect metals in an enclosed area against corrosion.

b) 7m3 VCI paper is necessary for 1 m3 of packed item approximately as per AA51406.
Application Limitation:
VCI paper shall not be used for components made of aluminium, aluminium alloys as well as Zinc, copper,

brass, cadmium and silver.VCI powder is sprinkled inside the piping components ends shall be protected
with end cover as specified in plant standards, drawings.
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7.2 Moisture Absorber:

Silica gel is used for this purpose to protect the contents over sufficiently long time from corrosion. At the
time of use, silica gel should be so dried that its colour becomes dark blue. These shall be filled in small
cotton bags. Before sealing the equipment, the silica gel bags should be kept inside the polyethylene film
cover at different locations. The quantity of silica gel depends on the dimension of the polyethylene sheet
as well as transit and storage time.

7.3 Sling Plate:

Sling plate shall be provided to prevent damage to the packing box during lifting. Size of the sling plate
shall be selected depending upon the net weight of the consignment.

7.4 Packing Slip Holders:

Two nos. of packing list with suitable protecting cover shall be fixed one inside and the other outside of
the packing box as per specification AA7240901.

7.5 Nails

The length and diameter of the nails depends upon the size of planks

7.6  Strapping Strips:

These are used for strapping the boxes. Suitable size of box strapping strip can be used as per size and
weight of consignment. The material shall be free from rust.

7.7 Brackets:

These brackets are used for nailing to the corners of cubicle boxes.The brackets shall be of “L" shape,
suitable holes shall be provided towards the end of each side for screwing /nailing.

7.8 Fasteners:

Bolts, double nuts, spring washers of suitable size will have to be used for packing of some special items
like transformers, reactors, breakers, etc., to hold the job to the bottom plank of the box.

7.9 Polyethylene Sheet:

The polyethylene sheets are used to make covers to the jobs individually.multi-layered cross laminated
polyethylene sheet as per AA 51420 can be used for packing of jobs.

7.10 Expanded Poly Foam Sheet and Air Bubble Film:

This item is used for covering the delicate items, Expanded Polyethylene Foam Sheet as per specification
AA51423 and air bubble film as per specification AA51426

7.11 Thermocol (Expanded Polystyerene) Sheets:
This is used for covering delicate items. This material shall be as per spec. no AA51416

7.12 Cotton Bags:
These are used for holding silica gel.

7.13 Marking Ink:

The ink used normally is black in color. In some special cases other color also will have to be used. The
ink shall be non-fading/indelible and non-washable by water

7.14 Polyethylene Bags:

These are to be used for keeping the, Packing slips. The bag shall be of size 70 mm X 100 mm (minimum).

7.15 Mechanical Latching Clamps:

For specific items self locking clamps can also be used on need basis in conjunction with or apart from
regular bolt and nut fixing arrangement, if needed.
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8

DESIGN OF PACKING BOXES

Design/drawing of packing boxes shall be prepared based on actual weight and size of the equipment and
shall be covered by concern product standards.

9 GENERAL PRECAUTIONS:

1) While fixing nails during packing, necessary care shall be taken to ensure that materials used for
protection inside the case e.g. paper, polyethylene sheet, coir etc. do not get damaged.

2) Sling protection brackets to be provided on cases wherever required.

3) It shall be ensured that all stencil marks external, front & rear sides of the casing shall be of water
proof Material to prevent obliteration in transit.

4) For packing of small/delicate items - Item may be wrapped properly with M.L.C. laminated polyethylene
and wrapped item may be further wrapped with air bubble film as per spec. AA51426, these curtains
will be subsequently packed in wooden/ply boxes as at clause 7.

5) The various caution signs shall be marked with stencil on both sides of the packing box.

6) Instructions on handling,storage, preservation, represervation and transport of export order
components at works and site shall be covered by product standards.

10 MARKING

The following details are to be marked on the packing cases.

Address of consignee.

Purchase Order No.

Description of item or title of packing list.

Case identification Number.

Net Weight.

Gross Weight.

Dimensions of box

Marking showing upright position.

Marking showing sling position.

Marking showing umbrella (i.e. for machines/components to be stored under covered storage.
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1

MARKINGS ON PACKING CASE S

1. TH1S PLANT STANDARD PRESCRIBES THE VARIOUS CAUTION SIGNS
AND OTHER MARKINGS ON PACKING CASES.

2, %INILENS\ONS N THE TABLE 1 SHALL BE. USED FOR MAKING STENCILS
N LY.

.
=
A

=0

(G )
A. UPRIGHT

B. FRAGILE ‘ "
C. PROTECTION FROM FALLING OR CONDENSING MOISTURE.
D
E

. SLINGING POSITION
_PROTECTION FROM DIRECT RADLATIONS.

CENTER OF GRAVITY
o 3 |

{5} |
Figure 1 — Markings
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Black and Red Marking Ink to 1S:1234 "Ink, Stencil, Oil Base, For Marking Porous Surfaces" or duplicating
ink stencilling, oil base for marking porous surfaces.

All cases containing fragile items are to be stencilled with red marking and stencilling paint/ink

"HANDLE WITH CARE", "FRAGILE DO NOT TURN OVER".
Besides the caution signs the product information’s shall be stencilled of letters with 13mm to 50mm height.

Incase of consignment consists of more than one package; each package shall carry its package no as
given in shipping list. All caution signs shall be stencilled in higher quality full glossy out door finishing
paint red in colour (AA56126). All other markings shall be carried out in black enamel (AA56126).

Caution signs & other markings shall be stencilled on both the end shooks & the side shooks. Caution sign
(for slinging) shall be stencilled only on side shooks at the appropriate place.

Note: Incase the size of package is small for using the stencils, and then hand written letters/figures shall be allowed.

11 PROCEDURE FOR HANDLING OF COMPONENTS

The purpose of this procedure is to protect the quality of the components/equipment while handling in
various stages of manufacturing packing & despatching.

1) Adequate care shall be taken in handling the material, and components to avoid damage during
receipts, storage issue manufacture & despatch operations.
2) Appropriate material handling equipment like fork lifters, cranes etc. Shall be used where needed.

3) Lifting by crane and transportation by trolley of critical items and large components like rotors castings
etc. Shall be done carefully.
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4) For critical items, where specified, special handling fixtures shall be used for lifting.

5) Slings and shackles used for lifting the components/equipment shall be checked for fitness and
suitability before use.

6) Slings used on machined surfaces shall be suitably padded. No slings shall be used on journal
surfaces.

7) Precision machined components like blades, catches, rollers etc. Shall be lifted using suitable wooden
pallets.

8) HANDLING OF COMPONENTS ON RECEIPT/DESPATCH:

Before loading/unloading a packing case from the carrier look for the following shipping instructions
painted on the packing case.

— The markings showing the upright position.
— The markings showing the sling position

— Markings showing the fragile contents.

— Other required markings as per CI.No:10

a) Appropriate cranes and slings should be used for different components/ cases. Slings should
normally make an angle as minimum as possible (width wise) but in no case more than 15°.

b) Handling and lifting should be done without jerks or impacts.

c) Immediately after receipt of the goods, the packing should be examined all-round for any sign of
damage. If necessary, lift the cover or a number of boards of the case so as to make the contents
visible. In the event of sealed packing being used the plastic sheeting should not be damaged. It is
imperative that the packing material is restored in original condition after the inspection.

d) On receipt of the equipment it should be checked with the shipping list and missing or damage if
any should be reported immediately. It is important to arrange for immediate examination to
determine the extent of the damage, the cause of the damage and where applicable the person or
persons responsible for the damage. According to general practice when transporting by railway or
by road vehicle the carrier concerned should be immediately called upon (within specified periods)
for jointly establishing a statement of the damage. This is essential as a basis for a subsequent
claim and possible damage report to the insurance company.

e) Protective coating applied on machined surfaces should not be disturbed. The plastic covering
should be put back carefully so that it prevents ingress of dust and moisture. Some packing may
have vapour phase inhibitor (VPI) paper enclosed inside the packing cases. This should be restored
to its original place as far as possible.

f) Silica gel and such other chemicals kept in the box as desiccants and indicators should also be left
in the box itself.

12 Treatment of Wood & Application and use of the mark

For seaworthy export packing, treatment of wood has to be carried out as below subject to BHEL Engg &
QC approval.

As per customer requirement for export packing, wood to be treated as applicable should be done as per
International Standards for Phytosanitary Measures ISPM: 15 to control the growth stages viz. egg to adult
of structural insects (beetles, borers, bugs, fleas, flies, lice, moths, roaches, termites) and other pests
(mice, rats, spiders) etc. in stored products.

The specified marks applied to wood packaging material treated in accordance with ISPM 15 must conform
to the requirements described in Annex 2 of ISPM 15.

12.1 Heat treatment using a conventional steam or dry kiln heat chamber (treatment code for the
mark: HT)

When using conventional heat chamber technology, the fundamental requirement is to achieve a minimum
temperature of 56 °C for a minimum duration of 30 continuous minutes throughout the entire profile of the
wood (including its core).

21



312644/20

21/PS_.PEMIMAX
AA0490009
BHE CORPORATE STANDARD Rev. No. 02
PAGE 9 of 10

This temperature can be measured by inserting temperature sensors in the core of the wood. Alternatively,
when using kiln-drying heat chambers or other heat treatment chambers, treatment schedules may be
developed based on a series of test treatments during which the core temperature of the wood at various
locations inside the heat chamber has been measured and correlated with chamber air temperature, taking
into account the moisture content of the wood and other substantial parameters (such as species and
thickness of the wood, air flow rate and humidity). The test series must demonstrate that a minimum
temperature of 56 °C is maintained for a minimum duration of 30 continuous minutes throughout the entire
profile of the wood.

Treatment schedules should be specified or approved by the National Plant Protection Organisation
(NPPQO). Treatment providers should be approved by the NPPO.

12.2 Heat treatment using dielectric heating (treatment code for the mark: DH)

Where dielectric heating is used (e.g. microwave), wood packaging material composed of wood not
exceeding 20 cm when measured across the smallest dimension of the piece or the stack must be heated
to achieve a minimum temperature of 60 °C for 1 continuous minute throughout the entire profile of the
wood (including its surface). The prescribed temperature must be reached within 30 minutes from the start
of the treatment.

Treatment schedules should be specified or approved by the NPPO.

12.3 Methyl bromide treatment (treatment code for the mark: MB)

Wood packaging material containing a piece of wood exceeding 20 cm in cross-section at its smallest
dimension must not be treated with methyl bromide.

The fumigation of wood packaging material with methyl bromide must be in accordance with a schedule
specified or approved by the NPPO (National Plant Protection Organisation) that achieves the minimum
concentration-time product (CT) over 24 hours at the temperature and final residual concentration
specified in Table 1. This CT must be achieved throughout the profile of the wood, including its core,
although the concentrations would be measured in the ambient atmosphere. The minimum temperature of
the wood and its surrounding atmosphere must not be less than 10 °C and the minimum exposure time
must not be less than 24 hours. Monitoring of gas concentrations must be carried out at a minimum at 2,
4 and 24 hours from the beginning of the treatment. In the case of longer exposure times and weaker
concentrations, additional measurement of the gas concentrations should be recorded at the end of
fumigation.

If the CT is not achieved over 24 hours, corrective action needs to be taken to ensure the CT is reached;
for example, the treatment is restarted or the treatment time extended for a maximum of 2 hours without
adding more methyl bromide to achieve the required CT (see the footnote to Table 2).

Table 1 — Minimum CT over 24 hours for wood packaging material fumigated with methyl bromide

Minimum final concentration

o . 3
Temperature (°C) | CT (g-h/m?) over 24 h (g/m®) after 24 h#

21.0 or above 650 24
16.0 — 20.9 800 28
10.0 - 15.9 900 32

# In circumstances when the minimum final concentration is not achieved after 24 hours, a deviation in the
concentration of ~5% is permitted provided additional treatment time is added to the end of the treatment to achieve
the prescribed CT.

One example of a schedule that may be used for achieving the specified requirements is shown in Table 3.
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Table 2 — Example of a treatment schedule that achieves the minimum required CT for wood
packaging material treated with methyl bromide (initial doses may need to be higher in conditions
of high sorption or leakage)

Minimum concentration

3 .

Temperature (°C) D(;/snz:g)e (g/m°) at:
2h 4 h 24 h
21.0 or above 48 36 31 24
16.0 — 20.9 56 42 36 28
10.0 - 15.9 64 48 42 32

Treatment providers should be approved by the NPPO.
12.4 Marking

The specified marks applied to wood packaging material treated in accordance with ISPM 15 must conform
to the requirements described in ISPM 15.

13 PROVISION FOR INSPECTION:

This clause is applicable only where contractual requirement of customer is there. For other packings this
is not applicable.

Each transportable packing’s shall have provision for inspection by customer authority etc. during transport
from origin of dispatched until destination. This inspection may require opening of the package and
subsequently closing it again. For this purpose, suitable designed opening with bolted cover shall be
provided. Such an opening shall be clearly marked as “OPENING” with clear instruction for opening &
closing written on this cover. For large consignment, the size of the opening shall be suitable to facilitate
entry of personnel.

14 REFERRED STANDARDS (Latest publications including amendments):

1) AA51401 2) 18:303 3)IS:710 4)AA10166
5)ISPM:15 6)AA51420 7)AA51423 8)55619
9)AA51406 10)AA51416 11)AA51426 12)AA56126
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-
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B0. General Specification

B0.1 Subject of Specification
B0.2 General Plant Description

B0.2.1
B0.2.2
B0.2.3
B0.2.4
B0.2.5
B0.2.6
B0.2.7
B0.2.3
B0.2.9
B0.2.9.1
B029.2
B0.2.9.3
B0.29.4
B0.29.5
B0.29.6
B0.2.10
B0.2.11
B0.2.11.1
B0.2.11.2

B0.2.12
B0.2.12.1
B02.122
B0.2.13
B0.2.14

General purpose of the plant

General scope of supply

Interface points

Site conditions

Configuration

Layout

Design requirements

Fuel

Output, heat rate and availability requirements
Guarantee definitions
Plant output
Net heat rate
Auxiliary power consumption, losses, own consumption,
Plant availability
Maintenance intervals

Mode of operation

Electrical network connection conditions
Essential Electrical Requirements of the PPA

Essential Requirements of Electricity Grid Code of the
Bangladesh Energy Regulatory Commission

P
Facility technical limits J,/ ¥ i3

Unit start U e s
Despatch ramp rates \\‘_ Ry 7

Environmental impact requirements S

Provenness Criteria for Critical Equipments and Sub-system

B0.3 Supplies and Services

B0.3.1
B0.3.2
B0.33
B0.3.4
B0.34.]

B140ADT/FICHT-15702705-v6 FICHTNER
BIFPCL/EPC-Main Plant/20151/

General

Scope of engineering services
Deputation of Engineers during the Warranty Period
Common equipment and services

000009

General

0-1
0-2
0-4
0-4
0-4
0-9
0-9

0-16

0-16

0-17

0-19

0-20

0-20

0-20

0-22

0-23

0-23

0-24

0-24

0-26

0-27

0-32
0-43
0-43

0-46
0-46

0-46
0-47
0-48
0-48
0-48
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B0.3.42 Mechanical 0-49
B0.343 Substation control and monitoring system 0-51
B0.3.44 Electrical 0-51
B0.345 Instrumentation and Control 0-52
B03.4.6 Civil 0-53
B0.3.5 Packaging and transportation 0-54
B0.3.6  Erection, commissioning and testing 0-54
B0.3.7 Training 0-54
B0.3.8  Spare parts, tools, appliances, and consumables 0-55
B0.3.8.1 Spare parts 0-55
B0.3.8.2 Tools and appliances 0-55
B0.3.8.3 Consumables 0-57
B0.3.9 Documentation 0-57
B0.3.9.1 Documentation with tender 0-37
B0.39.2 Documentation after Award of Contract 0-61
B0.3.9.3 Data and simulation models 0-69
B0.3.94 Requirements for documentation 0-73
B0.3.9.5 Approval procedure for drawings and documents 0-74
B0.3.9.6 Quality control procedure 0-77
B0.3.10 Options and Alternatives 0-79
B0.3.10,1  Option 3.1: Absorber made of concrete (Optional Offer) 0-79
B0.3,10.2 Option 3.2: Combined Limestone System for Both Units :
(Optional Offer) 0-79
B0.3.10.3  Option 4.1: Open coal stock yard (Optional Offer) 0-80
B0.3.10.4 Option 4.2: Screw unloader (Optional Offer) 0-80
B0.3.10.5 Option 4.3: Open limestone yard (Optional Offer) 0-80
B0.4 Interfaces 0-80
B0.4.1  Battery limits of the plant 0-80
B0.4.2  Interfaces to electricity dispatcher 0-83
B0.4.2.1 Interface between the Power Plant and the NLDC 0-84
B0.4.2.2 Signal interface to NLDC for automatic generation control 0-84

B0.4.23 Interfaces between the 400/230kV substation and the NLDC 0-84
B0.4.24 s betiegn, the 400/230kV substation and the Power

kS
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B0.4.2.5

B0.43

Interface to power transmission system (PGCB - Power Grid

Company of Bangladesh)
Metering

B0.5 Technical Schedules
B0.6 General Technical Requirements

B0.6.1
B0.6.2
B0.6.3
B0.6.4
B0.6.5
B0.6.6
B0.6.7
B0.6.8
B0.6.9
B0.6.10
B0.6.11
B0.6.12
B0.6.13
B0.6.14
B0.6.14.1
B0.6.14.2

B0.6.15 Pre-service cleaning and protection of plant equipment

BU.6.16

B0.6.17

B0.6.17.1
B0.6.17.2
B0.6.17.3
B0.6.17.4
B0.6.17.5
B0.6.17.6
B0.6.17.7
B0.6.17.8
B0.6.17.9

B0.6.17.10  Hoists ap0dl1l

B140A0VFICHT-15702705-v5 FICHTNER
BIFPCL/EPC-Main Plant/2015/1/

General requirements

Standards and codes

Plant and equipment identification
Marking and labelling

Corrosion protection, coating and galvanizing
Vibration

Standardization of makes
Accessibility

Signs & colour code

Units of measurement

Ways, stairs, ladders, balustrades

Hazardous areas, fire fighting & prevention systems

Maintenance isolation
Materials
General material requirements

Specific requirements for high temp./high pressure part

materials

Welding
Mechanical equipment
Pumps

Piping and accessories
Valves, steam traps, condensi,

Thermal insulation

= T U

Vessels g e o s

'

Heat exchangers ;\&/ s /
b £ ot

Instrument and service air N L
Cranes, hoists and lifts

Cranes

0-86
0-86
0-87
0-87
0-87
0-88
0-91
0-93
0-93
0-101
0-103
0-104
0-104
0-107
0-108
0-109
0-110
0-110
0-110

0-112
0-114
0-115
0-118
0-118
0-120
0-127
0-131
0-134
0-135
0-136
0-136
0-136
0-138
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B0.6.17.11 Lifts 0-140
B0.6.18 Electrical equipment and works 0-14]
B0.6.18.1 Standards 0-141
B0.6.18.2 Vohage levels 0-14]
B0.6.18.3 Insulation levels 0-142
B0.6.184  Installation conditions and protection class for electrical

operational equipment and control and monitoring equipment ~ 0-143
B0.6.18.5 Protective measures, earthing and lightning protection 0-144
B0.6.18.6 Earthing and lightning protection 0-147
B0.6.18.7  Technical conditions for high voltage motors 0-150
B0.6.18.8 Technical conditions for low voltage motors 0-154
B0.6.18.9 DC motors 0-156
B0.6.18.10  Actuator drives 0-156
B0.6.18.11  Frequency converters 0-156
B0.6.18.12  Cable and cable trays 0-160
B0.6.18,13 EMC measures 0-166
B0.6.18.14  Requirements for local cubicles and local housings for e.g.

switchgear, control, measurement and signalling equipment 0-168
B0.6.18.15  Local control points and level control cabinets ~-0-170
B0.6.18.16  Terminal boxes and terminal cabinets 0-172
B0.6.19 Instrumentation and control equipment 0-172
B0.6.19.1 Main design criteria 0-172
B0.6,19.2 Distributed Digital Control, Monitoring and Information

System (DDCMIS) 0-174
B0.6.193 Programmable logic controllers 0-174
B0.6.19.4 Control cubicles 0-176
B0.6.19.5 Racks, junction boxes 0-177
B0.6.19.6  Mimic diagrams 0-178
B0.6.19.7 Power supply and fusing 0-178
B0.6.19.8 Transmuitters 0-179
B0.6.19.9 Temperature measurements 0-181
B0.6.19.10  Pressure measurements 0-183
B0.6.19.11  Flow measurements 0-184
B0.6.19.12  Level measurements 0-186
B0.6.19.13  Analysers and monitoring systems 0-187

B140AD1/FICHT-15702705-v5 FICHTNER 0, v

BIFPCL/EPC-Main Planu2015/1/
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B0.6.19.14
B0.6.19.15
B0.6.19.16
B0.6.19.17
B0.6.19.18
B0.6.19.19

Electrical value measurements

Control valves

Actuators

Solenoid valves

Cabling and wiring

Instrument and measuring impulse piping

B0.7 Inspection and Testing
B0.7.1  General
B0.7.2  Testing during manufacturing

B0.7.2.1
B0.7.22
B0.7.2.3
B0.7.2.4
B0.7.2.5

Material tests
Manufacturing tests
Mechanical equipment
Electrical equipment

Control and monitoring equipment

B0.7.3  Testing at site

B0.73.1
B0.7.3.2
B0.733
B0.7.34

Civil works testing

Erection tests

Pre-commissioning tests

Tests on Completion (Commissioning tusts)

B0.7.4  Performance Tests
B0.7.5 Reliability test run
B0.8 Abbreviations
B0.9 Technical Schedules

B140ADT/FICHT-15702705-v5 FICHTNER
0013

BIFPCL/EPG-Main Plant/2015/1/ 0 O

0-193
0-193
0-195
0-197
0-197
0-199
0-199
0-199
0-201
0-201
0-205
0-212
0-214
0-234
0-236
N-23F
0-238
0-243
0-245
0-248
0-252
0-253
0-258
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B0. General Specification

Preamble

The Technical Specification is amended in accordance with following
Technical Clarifications to Bidding Documents (“Clarification Batches™),
which are already published on the BIFPCL's Website:

¢ Clarification No. 1 (Clarification #01);
 Clarification No. 3 (Clarification #03);
» Clarification No. 5 (Clarification #05);
» Clarification No. 7 (Clarification #07); and
» Clarification No. 8 (Clarification #08).

Only technical clarifications with regard to content and consequently
causing alterations of Scope of Services and Supplies, Technical
Requirements, Data Sheets and/or Annexes are incorporated.

General clarifications such as “Subject to BIFPCL’s approval during
Basic/Detailed Engineering” or “Details to be discussed during
Engineering” are not incorporated as it is self-evident that Contractor’s
design and engineering shall subject to Employer's approval,

Already published Amendments (reference is made to Amendments No. 1
and No. 2) are not again incorporated/included in the amended Technical
Specification. This applies for instance for;

= B3, B4 including Data Sheets (replacement of the original documents,
refer to Amendment No. 1); i

© B12.8 PV Plant and B12.9 Waste Management including Data Sheets
(additional documents, refer to Amendment No. 2):

* Annex C, G-05 Health and Safety Manual (additional document, refer to
Amendment No. 2); and

* Annex C, M-03 Design Limestone List (replacement of the original
document, refer to Amendment No. 1),

In addition some parts of the Technical Specification are modified without
reference to a published Clarification or Amendment. This applies for
instance for:

* Annexes M-06. M-07, M-08 and M-10, which are revised according to
Amendment of B3 and B4 and which shall replace the respective original
Annexes.

* Annexes M-04 and M-12, which are revised according to the latest
availa i

B140ADY/FICHT-15702705-v8 = o
BIFPCL/ERC-Main Plant/2015/1/
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B804 Subject of Specification

The Joint Venture of Bang‘uadesh-lndia FriendshH o e Coipiont ;
Ltd (BIFPCL) intends to consiruct 2 2% 660 MTNAF . coal ﬁ:F;d g ;SL(Z : 21 :
(the Plant, the Maitree-S1PP Project of Lhe Pro>i ech in the district wash
for which BIFPCL firms 8s Employer, wilizin € high availability, high
efficiency steam cycle technology-

The Contractor shall cover all’ works for the 1 gineering, procurement,

construction and commissioning of the whol© plant on a turnkey basis.

Two power units With stcam generator, stea:;n turbine generator and ancillary
systems shall be pr0posedl . 2 technology th AT enables the Contractor to
guarantee a high net efficiency Wh

: ile achieVing a high reliability (certain
restrictions regarding the techno

jogy and the des;j
& £n pmetﬂl‘s app]y’ as
detailed herein). A second phase of the same Capacity is foreseen as a future

possibility, however, this Specificati

on dcﬂl s in r
y with 2 x 660 MW
unless otherwise and expressly stated. €, 1088

The Plant shall be built on a “green field” Basis, Jt shall be conceptualized in
accordance with the above criteria, the therMmodynamic cycle adopted must
be capable of working successfully over prolonged periods and the system
shall be able 10 withstand severe shocks when conpected w the Gnd as
specified in this Section BO. The steam CYCle shall operate with once-

through technology at supercritical.

The Plant shall be based on supefcritical technology. The main steam o
pressure at turbine inlet chall be in the rANEE o250 to 270 bar(g). The o

temperature at wrbine inlet shall be in.the.range ~£568 10 600 °C. The
reheat steam (RH) temperature at turbine inlet shall be chosen by the
Bidder/Contractor accordingly. That means, a propose S lact it MG
pressurs al turbine inlet between 250 and 270 bar(g) and MS/RH

temperature at turbine inlet Uplo 600°C/600° will be acceptable.

The Plant shall be suitable to_bc operated With the specified fuel. Only
proven eguipment_and materials shall be used.

?}B{ With the Tender the Bidder shall provide evidence:

o shayshe proposed PET 0 based on Proven supercritical technologs, with'|
M M pressiees o Ri emperature, design and materials; & it
However, Reference plant of MS pressure and temperature at turbine
inlet in the range of 242 10 270 I?ar{g) and 565 fo 600 o
J shallalso be considered to gu_qh‘fy. e pfirL e - A
-/« that the proposed jesign of the steam generator and auxiliary equipment

has been fully proven by extensive successful commercial operation (the
experience base for main component a data shall be

demunstrated by the Bidder); T

§140A01/FICHT-15702705V8 | QIﬂCﬁ-I}[EEFI

BIFFC LEPC-Malin Plan2015/1 !



32

312644/2021/PS-PEM-MAX

* that the proposed Plant is based on a reference plant(s) which shall be
based on supercritical technology, which shall be of similar design and
which shall use similar fuel as specified (The Bidder shall submit with
the Tender detailed information on this reference plant(s) and shall allow
the Employer and/or his representatives to contact and visit and examine
the reference plant(s) in detail).

S(Regarding the Qualifying Requirements reference is made also to Scctionfl_l
/ 1FB,
-
Transmission lines (OHL connections) from power plant to HV substation
as well as transmission lines (GIL) within HV substation area are included
in Bidder's/Contractror's scope of services and supplies. However,
transmisson lines for PGCB grid connection are out of

Bidder’s/Contractror’s scope of services and supplies. For detailed scope at
interface points refer to section B10.3.3 and B103.5,

The engineering design of the Plant shall be conceptualized in accordance
with the above criteria, and therefore it is vital that the thermodynamic cycle
adopted must be capable of working suceessfully over prolonged periods
and the system shall be able to withstand severe Joad adjustments when
connected to the Grid. The proposed Plant shall be based on a reference
plant of equal size firing similar fuel, which shall have a proven track
record. The Tenderer shall submit with the tender detailed information on
this reference plant(s) and shall allow the Employer and / or his
representatives to contact and visit and examine the reference plant(s) in
detail.

The steam boilers shall be designed to burn coal from Australia, Indonesia,
South Africa, Mozambique and potentially other countries and to burn high
speed diesel for start-up and shut-down purposes. The Plant is designed for
the coal range as per design coal list attached in the Annexes in Part C.
The steam turbo-generators and thermal cycles shall be selected such, that
the Plant heat rate would be optimized under consideration of the
investment costs. The condenser cooling systems shall be realized with
induced draft wet cooling towers. The turbine generators and all grid relevant
parameters shall be designed in accordance with applicable Grid Code and
-\, the requirements of NLDC.

o= vt ,consisting of primary measures for the CO- and NO-reduction, an
\"K'r-/ #" electrostatic precipitator and a wet flue gas desulphurization plant uperating

S with limestone,

Q - S r'? é'he Plant shall be equipped with suitable emission abatement technologies,
%

The Project shall include the facilities for the export of the produced po ,_,-
consisting of switchyards, substations and transmission lines.

In addition the Plant shall include all auxiliary and ancillary systems
required within the terminal points to render the Plant fit for purpose,

e
B14DA01/FICHT-15702705-v5 FICHTNER p———— B0-3
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shall also include workshops, admin and staff amenities buildings and the
likes unless expressly excluded in this specification.

B0.2 General Plant Description

B0.2.1  General purpose of the plant

The Plant is intended to serve the increasing power demands of the
electricity market in Bangladesh. It will be operated in base load operation
but frequency support operation must also be possible.

The scope under the EPC turnkey contract shall cover all services and
supplies required to meet the purpose of the Power Plant even if not
expressively mentioned in the Bidding Documents. This shall include but
shall not be limited to: design, engineering, manufacturing, shop testing,
procurement, supply, transportation to site (location of use), handling,
storage, insurance, taking any permit/approval required, erection, testing at
site, commissioning, performance testing, training Employer’s personnel
and final completion of entire Power Plant inter alia including steam
generators and auxiliaries, turbine generators and auxiliaries, all associated
BOP packages, all civil, electrical and 1&C works for the entire Powsr Plant
as well as for the jetty and associated facilities and the 400kV/230kV
substation as described in the Bidding Documents and complete in all
respects for successful operation of both units of 660 MW to dispatch power
from the Plant to the grid.

The Plant covers the following main systems and components (including all
systems not specifically mentioned):

B0.2.2 General scope of supply

The following data are applicable per unit, unless they refer to common
systems. For further information see the respective Sections Bl to B12.

« steam generator (supercritical once-through)
regenerative air preheater

coal pulverizers

coal bunker system

bottom ash extraction system (dry)

boiler fans (PA, SA/FD fans)

HP steam / feed water piping

HP bypass system

» air system

» auxiliary boiler .

g”( » Boiler systems ( refer to Section B1)

# Turbine systems (refer to Section B2)

; - FICHTNE
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» steam turbine generator

LP bypass

condenser system incl. evacuation
Condenser cleaning system
LP/HP heaters

deaerator/feed water tank
condensate pumps

feed water pumps

water/steam piping system

drip collecting and pump system
« EOT crane and hoists,

* & & w 8 8 @

* Flue gas treatment systems (rcfer to Section B3)
« dust filter system (ESP)
* FGD system (based on wet limestone process)
+ [D fans
= flue gas ducts.

* Fuel and Ash handling system (refer to Section B4)
« coal handling system, including:
« coal unloaders (grab type)
« Sstackers
» portal scraper reclaimers
+ coal yard (90 days capacity at BMCR with worst coal)
+ coal yard roof cover (take-out option)
= coal dust suppression systems
« coal crushers
« Coal screens
- emergency coal supply by front end loader
« belt conveyors, junctions towers and other systems as required
+ coal blending silos
« limestone handling systern, including:
« Stacker
« limestone yard for 90 days
- limestone transportation system from Jetty to stockyard, as required
- transportation from stockyard to limestone intermediate silo by
front end loader
* HSD handling, including:
« HSD truck unloading station
+ HSD tanks
« HSD transfer pumps and pipe distribution system
« fly ash handling , including:
= pneumatic fly ash transportation to intermediate fly ash silos
+ intermediate {ly ash silos
+ pneumatic fly ash transportation fly ash storage silos at jetty
- fly ash storage silos at jetty with truck and ship loading
» bottom ash handling, including:
« bottom ash transportation to intermediate bottom ash silos vaﬂ
-« Intermediate bottom ash silos

B140A0VFICHT-15702705-v5 FICHTNER
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« bottom ash storage silos at jetty with truck loading

*» gypsum handling, including:

« Gypsum storage silo at jetty with truck and ship loading

common residue handling systems

» transportation of Jimestone, bottom ash and gypsum from
mtermediate silos to storage silos at the jetty by pipe conveyor

+ discharge of fly ash and bottom ash via high concentrated
slurry/solids disposal (HCSD) to the ash point.

* Plant Water and Cooling Systems (refer to Section BS)

Plant water intake channe]

Plant water intake structures

Plant water screening plant

Plant water supply pumps

Plant water pre-treatment and storage
Main cooling water system

Cooling Water pump station

Induced Draft Cell Cooling Towers
Main cooling water collection basin
Desalination feed water supply system
Auxiliary cooling water system

Plant water discharge system
Cathodic corrosion protection systems,

* Water Treatment Systems (refer to Section B6)

Electrical systems (refer to Section B7)

Plant water pre-treatment storage and supply
Electrochlorination plants

Desalination plant

Potable water treatment plant

Demineralization plant

Condensate polishing plant

FGD Waste Water Treatment Plant (FGDWWTP)

Process waste water treatment facilities including oil separators
Sewage treatment plant for sanitary wastes

Chemical handling and storage facilities

Chemical dosing of cooling water and feed water conditioning
Monitoring system for the water/steam cycle.

Note:
The Desalination and Demineralization Plant shall be common for all the
units.

All electrical components related to turbine / boiler / flue gas

treatment system and BOP systems

Power transformers incl, GT, SUT, UAT. all MV- and LV-T

Switchboards and power distributions (busducts, cabling etc,)
Emergency diesel, DC and safe AC Systems

UGt
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« 400/230kV GIS including auxiliary and ICT.

Electrical works like illumination, communication, etc. outside plant
boundary are not included in the scope of works.

» 1&C systems (refer to Section BS)

« All 1&C components related to turbine / boiler / flue gas treatment

system and BOP systems

« Central DCS and decentralized PLC Logics

» Power Plant training simulator.

# Civil works (refer to Section B9)

» site surveys and investigations to ensure safe civil design and

undisturbed construction

» site preparation (incl. site filling works) and temporary site

installation.

No grading activities outside the plant boundary shall be considered.

« all civil related works for the Power Plant including turbine/boiler/flue
gas treatment system/cooling water system/electrical system/balance

of plant etc. :

» Marine Works including coal jetty, plant water ir:take and discharge.

+ Power Plant related buildings and

structures

« ancillary buildings such as admin building, canteen, storage and

workshop building
« ash pond
« HVAC

« Biomass generation plant (use organic waste of Township and Power

Plant)

It is to be noted that the biomass plant shall not produce power. The
biomass plant is understood as waste segregation and treatment plant.
(Refer to B12.9 in Amendment No. 2).

e (Cranes.

o Infrastructure (refer to Section B9)
The following works are included in

the infrastructure lot

« 4|l internal roads incl. tie-in with existing roads at bridge and access

roads to nearest township

provided by GOB.

Remark:
Access Road

GOB will construct a 6 Km road connecting the Site with Khulna-
Mongla Highway. It is to be highlighted that:

B14DAD1/FICHT-15702705-v5 FICHTNER
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The Interface Point is at the roundabout.

Bridge and highway from bridge to Khulna-Mongla-Highway will be
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« Bidder/Contractor cannot expect that the access road will be
available when the site works start.

+ Bidder/Contractor cannot expect that the access road will be
suitable for the transportation of heavy equipment to Site.

« Site access and transportation of personnel, material and equipment
etc. to Site shall be in the sole responsibility of the Contractor.

« Bidder/Contractor shall execute a transportation study to
familiarize himself with the local and Site condition and to
elaborate how equipment can be transported to Site.

All roads, except town ship roads are in Bidder's/Contactors'
scope.Interface is the roundabout, whereas the roundabout itself shall
be constructed by the Bidder/Contractor,

fencing, gate house inside the boundary
landscaping in all areas where Contractor work will be performed
[nfrastructure related works outside the boundary wall

Electrical works like illumination, communication, etc. outside plant
boundary are not envisaged. =

underground services (non-pressurized - rain water discharge,
domestic waste water

rain water retention basin

oil water separators.

Electrical Works 400/230 kV Substation (refer to Section B10)

« & & & § ® 8 & @

Jetty structure (refer to Section B11)

400 kV gas insulated switchgear

400 kV AIS equipments and accessories

230 kV gas insulated switchgear

230 kV AIS equipments and accessories

230 kV XLPE Cables

400/230 kV 520 MV A interconnection transformers
Substation Control and Monitoring System (SCMS)
11/0.415 kV auxiliary power transformers
Telecommunication Equipment

AC/DC installations

Power and control cables, bus ducts

Tariff metering

Substation outdoor lighting

Earthing system: 4 lightning protection system
Power & auxiliary systems for 400 kV and 230 kV area, incl.
coordination with overall system

Fire detection, alarm and fire fighting system
Substation other supply and services.

Retaining wall
Revetment and Shore protection.

n ~
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B0.2.3

* 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

. & 8 =@

Interface points

For interface points see below.

B0.2.4 Site conditions

E

o ||

=)
2\

11'1

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 performanue
of his works. The Contractor shall perform his own Site visits and
investigations, prior to Contract award in order to familiarize him with the
existing conditions of the Sit¢ 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 t0 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 nearest inland port is Mongla port at around 14km direct distanggs®

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.

B140A01/FIGHT-15702705-v5 FICHTNER () W " #— B0-9
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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
e 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:
e Seismic cross hole test; and

e Seismic refraction test.

Based on these results a site specific Response Spectra shall be esiablisicd,
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 clim:tic 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 seasoen-June to October
s winter season-November to February,

During the Monsoon Season occasional cyclonic storms can occur,

T:;.H Thz climatic conditions i the 27ea 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.

flasge- &— B0-10
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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.
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e maximum rainfall occurs during the Monsoon Season by varying
fiveea 300 mm and 35" mm with almost no rainfall during the Winter

” The average evaporation in the project area varics between 3 - § mm/da
with its peak of 16 mm/day during July. The average rainfall for the p
between 1991 and 2008 is depicted in below figure. -
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Below definitions are to be used as typical data for the different climatically

seasons at the site.

Average Site Condition ASC
Ambient Temperature:
Ambient Humidity

Ambient Pressure

River Water Temperatuse.

Summer Site Condition SSC
Ambient Temperature
Ambient Humidity

Ambient Pressure

River Water Temperature:

Winter Site Conditions WSC
Ambient Temperature
Ambijent Humidity

Ambient Pressure

River Water Temperature:

Reference Site Conditions RSC

Ambient Temperature

2\ Ambient Humidity

ﬂTlﬁ‘J'J-ﬂl./}
TRERED
B LN e

bient Pressure
er Water Temperature:

w2390
87 %
1007.6 rmbar
29.8°C

36.9°C

60 %

1007.9 mbar
33°C

43 e &
100 %
1017.2 mbar

20°C

iy &
88 %
1007 mbar
32°C

.\‘\r et - .
S 22”7 Refereice Site Condition shall apply for the Guarantee Values as well as for
the Guarantee Tests/Performance Test. However, Plant must cope with the

B8140A01/FICHT-15702705-v5

Site Conditions as specified.
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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.

Design ambient conditions for Electrical Systems

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

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

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

e 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

carrents

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.

H"_;_/’/ 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) - |.858 MSL

000247
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The Power Plant shall be designed for 100 years flood condition based en
data provided by relevant Organization in Bangladesh and taking into
account the Highest Astronomical 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 o 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 t0 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 River at Mongla 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 from 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 3.5.

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 grcund in exposure C, having a return period of 50 years.
Unquote
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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. -

The existing conditions at the location of the Plant are shown in the sit
overview as per the indicative layout in Part C Annexes. The Tenderer
". hall perform own Site visits and investigations prior to bidding in order to
iliarize himself with the existing conditions, The Contractor shall
/propose the Plant layout deemed most practical and cost optimized for the
Power Plant.

8140A01/FICHT-15702705-v5 FICHTNER \)’8’8’%‘3'9 / &_50»15
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An indicative general layout is shown in Part C Annexes where only the
major Plant components have been indicated. The indicative layout takes
into consideration the location of the river water intake and jetty, however
the final layout is subject to hydraulic studies and optimizations by the
Contractor. The design shall allow access vessels with a draught of 9.60m at
the jetty. The vessels shall be suitable for transport of coal, ash, gypsum and
limestone. The dredging works for the construction of the intake and outfall
are part of the Contractor’s scope.

The intake and outfall locations may change according to the permitting
process, results of calculations or model tests or clarifications with the

Contractor.

The substations for the export of the produced power are located in the
northern portion of the Site. The EHV transmission lines to Dhaka and

Khulna are not part of these Tender Documents.

Any costs for relocations or reconfigurations shall exclusively be borne by
the Conftractor.

The general layout enclosed in Section V TS, Part C is only indicative.
Bidder/ Contactor shall elaborate the final layout, which shall be subject to
approval by BIFPCL during basic/detailed engineering.

Design requirements

This specification entails a functional technical specification (FTS). Hence,
the Contractor is given as much freedom as possible in designing the main
Plant components, characteristics and design data according to the
Contractor’s experiences and good engineering practice. One main
acceptance requirement is that the Contractor’s proposed design work shall
be based on a very good reference basis. Prototype equipment and/or design
features will not be accepted. All parts and equipment shall be arranged in
such a manner as to facilitate surveillance by the operator and for ease
maintenance, operation and control.

requirements in BO and stipulations other parts of the Technical
Specifications these shall be clarified by mutual consent before Contra
signature. In case contradictions have been not clarified the more stringen
requirements shall apply.

“\\ The main design features (basic design reports, drawings, PFD, P&IDs,
"] design data etc.) and the main vendors and subcontractors shall be subject to

the approval by the Employer.

The main equipment/systern subcontractors for: steam generator, steam
turbine, main transformers, flue gas desulphurization plant shall be firm
with the tender. Bidder's/Contractor’s sub-suppliers and vendors shall

@L BO-17
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comply with Provennes Criteria as stipulated elsewhere in the biding
document.

The Employer has the right to refuse design features and vendors or
subcontractors, if the Contractor cannot verify the reliability of the
suggested desigrn, vendor or subcontractor.

Following transformers shal] be considered as "Main transformers":

» generator transformer

e unit auxiliary transformer

e start-up/stand-by transformer

» 400/230 kV interconnection transformers.

The Plant is expected to operate in base-load mode with high plant load
factor. The design lifetime of the Plant shall be of not less than 30 years of
operation or 200,000 full load operating hours, whichever is longer. The
Plant and all its auxiliaries shall be designed to operate for the complete
lifetime under the site conditions as described in Section B0 and dedicated
other part of this FTS. !

All Plant equipment and material must be suitable for the range of ambient
site conditions. In particular the saline atmosphere has to be considered

The thermodynamic process of the Plant is fo be optimized by the -
Contractor according to the proposed equipment. An economic optimal
balance between investment, maintenance and operation expenses and Plant
availability (planned and unplanned outages) shall be proposed.

The Contractor shall ensure a design of the Plant to achieve an average
target availability of 90 % (regarding the definition and calculation of the
availability please refer to Chapter B0.2.9.5), The Contractor shall
accordingly provide for all systems:

sufficient redundancies
sufficient storage capacity
appropriate adjustment of control parameters, and
shall provide an appropriate spare part concept/proposal as further
described under Chapter B0.3.7.

Ny
T\'i Astozkyard capacity of 90 days at BMCR operation with design coal is
|renvisaged

7 he stockpile height shall be approx. 10 m and the angle of repose shall be
approx. 37°. :

But is is to be underlined that it is Bidder's/Contractor's sole responsibility to
determine the actual coal yard dimensions (length, width, height angle etc.)

B140AD1/FIGHT-15702705-v5 FICHTNER dﬁ” B0-18
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B80.2.8

S ’_\\ The Plant shall be operated with imported sub-bituminous and bituminou I
= x coal as the principle fuel. Coal will be supplied via bulk carrier vessels
o, {barges and vessels up to 25,000t, to be unloaded at the Coal Jetty.

I

~

Fuel

to achieve the envisaged stockyard capacity under consideration of the soil
bearing capabilities and the selection of coal yard equipment.

The 90 days storage area is shown in Annex C-01. The extension for further
90 days storage shall be done on the areas which are marked as
"construction laydown zrea” and "site installation".

Redundancy concept

All equipment shall be implemented with (n+1) redundancy - unless
otherwise stated -, where n is the number of equipment required to maintain
the maximum capacity of a unit. N+1 means that even in case of outage of
the biggest component sufficient capacity is available to maintain the
maximum capacity of the Power Plant unit.

For all components which are not redundant, the Contractor shall provide a
maintenance and spare part concept to ensure that outage times are
minimized and to ensure that the required availability is met (refer to
Amendment No. 3 and Annexure [ to Amendment No. 3, both already
published on BIFPCL’s Website). Each equipment whose unavailability due
to a failure could result in damages to another equipment shall be backed up
by a stand-by equipment, one of them being fed by an emergency sourcein
case of external black out.

Failure of any single item of auxiliary equipment including the Power
Plant’s DCS and electrical systems shall not result in a reduction in power
evacuated from the Power Plant.

Replacement and repair of redundant components shall be possible without
interrupting Plant operation.

Future Extension ‘
The Contractor shall ensure sufficignt space to enlarge the coal storage

capacity from 90 day storage to 180 day storage capacity.

All provisions to enable generally the later extension of the coal storage
shall be implemented but no additional costs shall be incurred which are not

here or in the respective parts of this specification.

'|L ‘J
/ The Plant will have to be able to be fully operational and in accordance with

‘_4__,/ Z all guarantee parameters with all coals on a 100 % basis that comply with
the coal characteristics as indicated in Part C,
8140A01/FICHT-15702705-v5 FICHTNER B0O-19
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For reference purposes, the list that contains the performance coal and the
design range for the coals is included in Part C Annexes.

For start-up, low-load operation and shut-down, high speed diesel (HSD)
shall be used. HSD will be supplied by truck. A typical analysis is given in
Part C Annexes.

Special technical requirements for the HSD system are given in Section B4.

Qutput, heat rate and availability requirements

Guarantee definitions

The following guarantees are defined:

Acceptance Guarantees:

The acceptance guarantees must be met in all operating gases unrestrictedly.
They are not subject to any correction. Acceptance Guarantees are specified
in the Technical Schedules of Section B0. The acceptance guarantees are
required to be achieved or executed a5 a condition precedent to Taking
Over.

Special Guaraniees:

These guarantees are subject to correction, e.g. for fuel characteristics or
ambient conditions and if they are not met, they are subject to payment of
performance damages. Snecial Guarantees are specified in the Technical
Schedules of Section BO.

Minimum Aceeptance level (MAL):

Minimum acceptance level (MAL) means the relevant minimum
performance levels for the Plant as specified in the relevant part of the
Technical Schedules of Section B0, The MAL are required to be achieved
or executed as a condition precedent to Taking Over.

Liquidated Damages (LD)
Liquidated Damage means the monetary amount to be paid by the

Contractor to the Employer if the Special Guarantees are below the
Guaranteed Value but above Minimum Accepiance Levels.

Plant output

Grass Electrical Power Output
\ The gross electrical power output per unit is determined at the turbine
"\ generator terminals to the isolated phase busbars, downstream of the
connection for the excitation transformer.

B140AD1/FICHT-15702705-v5 FICHTNER = cg”daﬂ-zu
BIFRCL/EPC-Main Plant/2015H/
ain Plan - s 000033
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The gross electrical power output per unit shall be: §60.0 MW, goss (plus
excitation power requirement in case of static excitation) and shall be kept
for the whole coal range.

Net Electrical Power Output

The net electrical poww: output per unit is determined at the off-take point in
the switchyard that means at the high voltage (FIV) terminals of the
dedicated generator transformer (GT).

The net output is determined by subtracting the consumption of the auxiliary
transformer including transformer losses from the gross output,

Export Power Output
The export power output of the Plant is determined at the tariff meterings of

the Plant.

The export power output of the Plant equals the net power output of both
units minus the losses of the interconnection transformers (ICTs) and start-
up transformers.

Dependable Capacity

Dependable Capacity means - according to the Power Purchase Agreement
(PPA) - at any given time the net amount of capacity at the tariff metering;
either for tne first genelatusg unil vr tor we Plani, as the case may be.

MCR - Maximum Continuous Rating

MCR is defined as the maximum continuous rating (gross electrical power
output) of one (1) power plant, coal within the coal range, under Reference
Site Conditions (RSC), governor valves being throttled to provide frequency
variation as required, boiler in normal operating mode including blow down
(if applicable), auxiliary steam consumption (if applicable) etc.). All load
percentages apply to MCR, unless otherwise noted.

The dedicated net electric power output at MCR with PF and RSC is:
* Puicr-prrsc in [MWej

The dedicated steam generator load at MCR with PF and RSC is.

* Fucrrersc in [kg/s)
g '_;k

Open (Peak Load)

¢+ J/TMCR/VWO is defined as the maximum continuous rating, at which the
» ) / steam turbine is capable of operating under normal operating conditions (see
—=="" MCR). However, when the governor valves are fully opened TMCR/VWO

shall be at least 103% of MCR, i.e.:

L PTMCR. =1.03x PMCR

BIFPCLY/EPG-Main Flank/2016/1/ Q 2] G g 3 5 ’
= 000034
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That means, Gross Electrical Power Qutput at

+ MCR shall be 660 MW ((plus excitation power requirement in case of

static excitation)

¢ TMCR shall be 679.8 MW.

BMCR is defined as

the maximum

BMCR - Boiler Maximum Continuous Rating

continuous steam generating capacity. at

which the boiler is capable of operating under normal operating conditions

(see MCR). BMCR shall be at east 105% of MCR, e
e FpMcR™ 1.05 x Fmcr

The steam flow at superl

MNCR - Minimum Co
MNCR is defined as the mi
normal, continuous operatin;

eater outlet at BMCR shall be 105% MCR flow.
Reheater steam flow at BMCR shall be as per Heat Balance Dijagran.
atinuous Rating

nimum rating of @ power plant unit under

g conditions (se€ MCR) with coal fire only

(without back-up firing with start-up/ignition fuel) with any coal.within the

coal range. MNCR shall be 30%

PuNCR ™ 0.3 x Pucm:

Net heat rate

of MCR.

The guaranteed Net Heat Rates of the Units and the Plant are to be given_in

the Technical Schedules 0

The competitiveness of the bid
life-cycle-costs of the bids, which

f Section BO.

will be evaluated by considering the lowest
will strongly be influenced by the Bid

price on the one hand and the guaranteed Net Heat Rate on the other hand.
terion which may be utilized by the Contractor in the

The optimization cri
determination of the propo

sed power station design is the penalty imposed

by not achieving the guarantesd Net Heat Rate as per the Contract.

The gumnlecd Net

e 100% MCR
s 80%MCR
« 60%MCR
s 50% MCR

Heat Rates 1€

o

The ..Net Heat Rate” is the heat rate for the dedicated unit. It is defined

according t0 ASME

_15702705-v5
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PerformanceTests/Guarantee Tests at MCR shall correspond to rated
pressure (with throttled valves); whereas for part load (i.e 80%, 60%. 50%
MCR) the PerformanceTests/Guarantee Tests shall be under modified
sliding pressure (with 5% throttled turbine inlet valve(s)).

B0.2.9.4  Auxiliary power consumption, losses, own consumption,

Auxiliary Power Consumption
The auxiliary power consumption is the power that is required by the
auxiliary power transformer of each unit.

ICT Losses and Start-up Transformer Losses
The losses of the ICTs and start-up transformers apply for the complete
switchyard of the Plant.

Own Consumption
The own consumption is the sum of the auxiliary power of both units and

the ICT losses and star-up transformer losses.

B0.2.95  Plant availability

The Contractor shall:

a. design and configure all components of the Plant;

b. propose spare parts stock, comprising as minimum requirement the
Initial Spare Parts as requested in Amendment No 3 and Annexure [ to
Amendment No.3 (both already published on BIFPCL’s Website; and

C. propose maintenance works

in such a way that the average availability of each unit for a period of two
year is not lower than 90 %.

The availability for the year means the yearly availability of the Dependable
Capacity of each unit for dispatch by the Control Centre, calculated in
accordance with the following formula:

_ DCx hoursin the year - (MO, x MOH) +(FO_,p x FOH) + (8O, x SOH))

AF,
%’X . DC x hours in the year
Where:

AT

& P AF, Availability Factor for the year “n” :

el 2N % NN % ™
e 25 ‘ T DC Dependable Capacity of the Unit as per the &5 % s
B e i Contract

T o // MO¢yp capacity reduction during each maintenance

i outage in the year n™
MOH maintenance outage hours for each maintenance

8140AD1/FICHT-15702705-v5 FICHTNER IW @p B0-23
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FOusp
FOH
SOcsp
SOH
E(MO.sy X MOH)

%( FOuap x FOH)
2(SOcsp x SOH)

B0.2.96 Maintenance intervals

outage (MOgap) in the year “n™

capacity reduction during each forced outage in
the year *n”

forced outage hours for each forced outage
(FOqy) in the year “n”

capacity reduction during each scheduled
outages in the year “n’

scheduled outages hours for each scheduled
outage (SO.4p) in the year “n”

maintenance outage energy for the year “n”
forced outage energy for the year *“n”
scheduled outage energy for the year “n™

The Plant shall be designed to follow at least the following requirements for

maintenance intervals:

Recommended outage | Recommended intervals
duration between maintenance
{days) outages (years)
Scheduled Maintenance to be determined by > two years
(Minor Cverhauls) Contractor, see BO TS
Major Overhaul to be determined by > eight years
Contractor, see BO TS |

It is meant that the Bidder/Contractor shall determine the final maintenance
intervals which shall > 2 years for minor overhauls and > 8 years for major
overhauls, supposed that the plant is operated with the specified fuels and
according to the operation and maintenance manuals.

In case a minor or major overhaul has to be carried out in the first two years
after PAC that' means during the warranty peried it will have an impact on
the availability and as the case may be on the availability guarantee.

B0.2.10 Mode of operation

The Plant shall be designed for base load operation and is expected to
participate in the system frequency regulation by free governor operatio

// ( \MJ the equipment and the facilities shall be suitable for:

./ water condltlons present on site; and
» Continuous and short-time operation under extreme ambient air and river

water conditions presant on site.

B140A01/FICHT-16702705-v5 FICHTNER
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The design of the Plant shall be based on the following operation and
dispatching requirements:

. It shall be capable of following the daily and seasonal demand profile of

the electrical network.

. Full compliance with the conditions of the admissible air pollution is

required within the power range.

. The power generation shall be fully dispatch able within the technical

limits of the Plant to be specified by the Contractor but at |east between
MNCR and 100 % of the Net Output of the Plant at BMCR.

The units shall be operated as base load plant. It must be capable for
following operation modes:

» Fixed/Constant pressure operation upton 40% MCR load;

Sliding pressure operation from rated pressure down to 40% of rated with

as well as without any throttle reserve. At any operating load, the throttle

reserve shall be sufficient so as to achieve an instantaneous increase in

turbine output by 5% (except MCR, 3% for MCR) of the corresponding

load by opening turbine control valve wide open VWO/TMCR). The

throttle reserve shall be adjustable to 0% for pure sliding pressure mode

operation;

Fixed/Constant pressure from 100% MCR to 103% MCR

(TMCR/VWO) load. Consequently the plant shall be designed also for

fixed pressure operation as much higher load than 40% upto to 100%

load,;

start-up modes from notice to start to synchronization:

« hot start: start-up following a continuous shutdown for a period of 8
hours or less in max. 3 hours;

« warm start: start-up following a continuous shutdown for a period
between 8 and 48 hours in max. 4 hours;

« cold start: start-up following a continuous shutdown for a period
more than 48 hours in max. 12 hours;

s shut-down mode;
» Each Unit shall be capable of automatic operation and control and full

cyclic operation between MNCR and BMCR without restriction;
operation without HP heater;

With all HP heaters out of service 100% el. load shall be generated with

Lot .*\?:* steam requiremen: bei=7 *a=ped from cold! re-heat line. For bypass
(/( SVIN ‘l} | heaters a full bypass shall be considered.
L L }
X , \\.__,i ::'f_ house load operation; -
77 __7a Incase of sudden load throw-off, the steam generator shall be capable 0
automatically bringing down the steam generating capacity from BMCR
to match with HP-LP bypass capacity;
B140A01/FICHT-15702706-v5 FICHTNER gr/ . BO-25
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o The Power Plant shall
loading/unloading men

of pressure parts;
o step load change: Minimum = 10% /min;
A Minimum = 1%/min (MNCR to 50% BMCR);
Minimum # 5% /min (50% MCR to 100% BMCR).

e ramp rate

be designed for minimum rate of
tioned below without comprom ising on design life

In addition to the the following requirements shall be considered:

s Steam Generator (refer also to Bidding Documents, Section V TS,
B1.3.1.1 Operational requircments): *The steam generator shall be
operable in the variable (i.e. sliding or modified sliding) and fixed
pressure mode";

o Steam Turbine (refer to Bidding Documents, Section V TS, B23.15
Control and monitoring equipment): "The steam turbine shall be capable
of operating in both the sliding and fixed pressure modes. The
Bidder/Contractor shall propose the operating regime which will
maintain a highest efficiency of the Plant at

various loads."

The Performance Tests/Guarantee Tests shall be executed for the load points
Performance Tests/Guarantee Tests at MCR shall correspond 10

as'specified.

rated pressure {with throttled valves); whereas
50% MCR) the guarantee test shall be under m

504 throttled

For more detailed requirements refer

turbine inlet valve(s))-

rical network connection conditions

The Plant shall comply witht

a the Essential Electrical Requirement of the

b. the latest edition of the

Regulatory Commission: and
c. the Great Britain Grid Code.

In case of co
follows:

also to Chapter B0.2.12.

for part load (i.e 80%, 60%.
odified sliding pressure {with

PPA

Electricity Grid Code of the Bangladesh Energy

ntradictions Or discrepancies the order of precedence shall be as

a2, Essential Electrical Requirements of the PPA.

The Tenderershall list all those

Y
| i Great Britain Grid Code.
ny other requirements of the Bangladesh Power Development Board (BPDB)

Rt /" or Power Grid Company of Bangladesh (PGCB) shall also be considered.

be met by the proposed Plant.

45702705-v5

BIFPCL/EPC-Main Plant/2015/1/
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2 R b, Electricity Grid Cnde of the Bangladesh Energy Regulatory Commission

grid connection requirements which cannot
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B0.2.11.1
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Essential Electrical Requirements of the PPA

In this chapter essential electrical requirements for the grid connection and
Plant operation are extracted from the PPA. For ease of reference, the
relevant chapters/articles of the PPA are indicated.

PPA Section 11: Power Evacuation and Switchyard

11.1 Power Evacuation
The Company shall deliver power at the Delivery Point and BPDB shall
evacuate power from the Delivery Point. In this regard, BPDB itself or
through PGCB shall construct Power Evacuation Facilities at its own costs
and expenses. The Company shall construct switchyard for evacuation of
power, with the provision for termination of two 400 kV circuits and two
230 KV circuits of PGCB. This switchyard along with line breaker, CT, PT
and other necessary equipment and associated relays, controls, protection,
communication and instrument system situated within this switchyard, will
be operated and maintained by the Company. The company will also
construct connecting lines (U/G or O/H) from power plant to this
switchyard. The Company shall provide suitable interface unit at the
Company premises for communication finks to the power grid SCADA

* system to accommodate the PGCB and the National Load Dispatch Center
(NLDC) requirements, The communication interface unit provided in the
Company premises shall be adequate to fulfil the PGCB/NLDC information
requirement and may be in the form of RTU or a suitable Gateway on
company switchyard automation network at a mutually agreed _
communication protocol (i.e. IEC-60870-5-101/104). The Company shall be
responsible for construction of the interconnections between the switchyard
and the Facility. The company Switchyard including the interconneéting link
with the generation facility should have design standards as per Minimum
Functional Specification. Line relays and controls at the switchyard shall be
provided by the Company.

In addition referto B10.

Only the "start up transformer" and the "future GT's" shall be connec
means of 230 kV cables. Connection between GT’s and GIS switchyard
shall be done by overhead line. '

BPDB shall provide by no later than two hundred and seventy (270) Days
prior to Scheduled Initial Operation Date, the following facilities to the
Company for the purpose of Commissioning, synchronization and operation

LA 1,\‘}‘ of the Facility:

v

7 \

e - L ¥y

I 3 Ly
"= + ]

y A 2 -y

i A A ”

o 5 One number 230 KV D/C transmission line {rom the BPDB / PGCB
230 KV system, 1o be terminated at the specified point at the
switchyard of the Facility:

ii. (ii) Start-up power of not less than 50 MV A capacity, to be supplied
to the Facility through this 230 KV transmission line, by no later

B140A01/FICHT-15702705-v5 FICHTN =27
BIFPCL/ERPC-Maln Plent/2015/1/ M ""}7 0 1‘ 3 3 1BE‘.
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than two hundred and seventy (270) Days prior to Scheduled Initial
Operation Date;

iii. One number 400 KV D/C transmission line from the BPDB / PGCB
400KV system, to be terminated at the specified point at the
switchyard of the Facility, with adequate capacity to evacuate entire
power generated by the Contracted Capacity of the Facility, by no
later than one hundred and eighty (180) Days prior to Scheduled
Initial Operation Date;

11.2 Electrical

a. Communication link

The Company shall provide suitable interface unit at the Company premises
for communication links to the power grid SCADA system to accommodate
the PGCB and the National Load Dispatch Center (NLDC) requirements.
The communication interface unit provided in the Company premises shall
be adequate to fulfil the PGCB/NLDC information requirement and may be
in the form of RTU or a suitable gateway on Company switchyard
automation network at a mutually agreed communication protocol (i.e. [EC-
60870-3-101/104),

The Company shall be responsible for construction of the interconnections
between the switchyard and the Facility. The Company switchyard including
the interconnecting link with the generation faciiity should have design
standards as per Minimum Functional Specification. Line relays and
controls at the switchyard shall be provided by the Company.

b. Control of Switchyard ' ”
Provision and installation of all control and signal cables between the
company switchyard and the Facility shall be responsibility of the Company.
Necessary interface shall be provided within the switchyard control facility
for receiving the signals from PGCB grid control. It shall be responsibility
of the Company to lay and terminate cables for this purpose. .

All circuit breakers and disconnect switches shall be capable of being |
electrically controlled from the three control positions as follows: :

i. Local Control: Located adjacent to switching devices, to facilitate
maintenance, inspection, and emergency operation.

il Remote Control: Located at the switchyard control room, where
switching devices we cuntrolled by direct wire. %

iii. Supervisory Control: Located at the Load Dispatch Centre (NLLDC)
at Dhaka, for remote control and supervision via the tele-control _——<_

systems to be supplied by the Company. S \‘e_\
i )
T T

faf T
Also refer to B10. (- . ,)
. UL

4
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The Company shall provide all the necessary control-selector switches,
position indicating contacts, and interposing relays.

11.3 Electrical Protection, Communication and Instrument Systems
The Company shall provide a complete and comprehensive protection
system for the generators/generator transformers/service transformers,
transmission lines and the station electrical distribution systems. The
Company shall undertake the installation of the protection relay panels
within the control room, wiring between panels and switchyard equipment,
and commissioning tests of the protection schemes.

The Company (in consultation with BPDB) shall provide suitable interface
unit at the Company premises for communication links to the PGCB’s
SCADA system for Communication, control, monitoring and voice channels
reqmred for PGCB’s National/Regional Control Center.

Communication, telemetry, fiber optical terminal, and tele-protection
equipment (PLCC) shall be supplied and installed by PGCB at company
switchyard end, matching with PGCB’s remote substation end requirements.
However, line trap and capacitive voltage transformer of required rating
along with 48V DC/AC auxiliary supply at company switchyard end shall be
provided by company. The wiring of all signalling and control circuits-
required for the system shall be cabled out to interface marshalling cubicles
by the Company. The Company shall supply and install necessary cabling
and cubicles, Cabling between the Company’s cubicles and PGCB’ LDC
equipment shall be provided and installed by the Company.

PPA Schedule 1: Minimum Functional Specifications

3. ELECTRICAL REQUIREMENTS

3.1 Generators
a. Each generator shall comply with IEC 34: Latest Edition and shall be

rated to match [each][the] Steam turbine[s] and the steam turbine
output over the full range of ambient temperatures. Generator and
exciter windings shall possess insulation that is noni-hydroscopic an
of Class F type in accordance with TEC 85 standard.

b. Not Used

c. The quality management of the generator[s] and accessories shall

in accordance with the requirements of ISO 9001, EN 29001 or BS

* 5750 Part 1 or such other equivalent international quality standards
and Prudent Uty Practices.

d. Temperature detectors shall be provided (to be placed in the hottest
zone as decided by manufacturer) to monitor the maximum operating

- / temperature of the machine.
EaT perature
e. The generator{s] shall be capable of operating within 48.5 Hz and
51.5 Hz and +/- 5% of nominal rated voltage within the power factor
B140A01/FICHT-15702705-v5 FICHTNER [WEATT . Y df— BO-29
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range 0.85 lagging-and 0.95 leading at the generator terminal.

However, the combined variation in voltage and frequency shall not
exceed 5%.

¢  Generator[s) chall have a minimum short circuit ratio complying
with TEC 34.

3.2 Excitation System
a. A continuous fast acting automatic excitation control system of
proven design shall be provided o control each generator’s voltage
without hunting or instability over the entire operating range of the
generalors.

b. The excitation system shall be provided with a fast acting MVAR
limiter so as 10 prevent the generator output falling pelow safe limits.
A power system stabiliser shall be incorporated in the excitation

system of each generator. BPDB shall provide the settings for the
power system stabiliser. The AVR shall be provided with but not
limited to Quadrature Proop Compensation and Cross Current
Compounding. Protection features, as part of the system shall include
gvervoltage, overcurrent, voltage transformer (VT) fuse failurs.
diode failure, overfluxing, and AVR power supply failure. A field
shorting or discharge switch feature shall be included in the system
as protection against OVEr stressing the generator insulation in the
event of a fault. -

. Manual excitation control facilities shall be provided as back up to
the automatic channel, and shall have an adequate range 10 allow for
control of excitation for {esting purposes- A true null balance shall be

provided 10 allow for smooth excitation transfer between manual and

Bidder'stnntractur‘s!OEM‘s standard and proven-statit excitation
system with advanced duall channel digital voltage regulator system
which do not require true null meter or follow up device for smooth
AVR control transfer between auto and manual will be accepted.

The requirement related 1o on load tap changer is not applicable to
excitation transformer.

3.3 Power and Auxiliary Transformers
The Facility shall inciade 2 syain transformer for each generator. together
with all protection, pushars and disconnectors where required. These main
transformers shall be equipped with on load [to be discussed with BPDB]
tap changers and shall be of OFAF (forced oil, forced air) or ODAF (eil

direct, forced air cooled) or syjtable type rated for the full continuous output
of the generator e
- B ,r’f— ~—T N 3 \\\
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All service station auxiliary transformers (utilization voltage <650V) shall
be OFAF, ODAF or ONAN cooled if located outside, or resin type design if
situated inside the buildings.

3.4 Control and Supervision
a. Supervisory control, monitoring, and data acquisition information
shall comply with BPDB’s system control concept and
proposed/current system. BPDB shall provide all supervisory
control, monitoring, and data acquisition circuits from BPDB’s
National/Regional Control Center, all of which shall conform to the
Company’s requirements.

b. Manual synchronising facilities, with such check facilities shall be
provided as a minimum for all circuits except for station/service
transformer circuits.

¢. The Facility shall be provided with & central on-site control room
(CCR) so that operators can control the generators and perform
switching and Joad dispatch duties. A Distributed Control System
(DCS) shall be provided to coordinate the control and supervision of
- the Facility including half hourly Dependable Capacity correction for
Reference Site Condition

d. The Facility shall be equipped with terminals to receive command
from the BPDB load dispatch center to allow control from Load

Dispatch Center.

3.5 Electrical Protection, Communication Instrument Systems

The Facility shall incorporate a protection system for generators, generator
transformers, service transformers, and station electrical distribution systems
as per Prudent Utility Practice.

Communication, control, monitoririg, and voice channels will be provided
between the Facility and BPDB’s National/Regional Control Center by

BPDB. The Company shall provide interconnection within the Facility for
all such communication circuits/channels.

3.6 Power Tariff Metering
The Metering System to be installed at the Facility shall include

tari ff metering and indicative metering.

b, For each unit, the measurements, which are used for calculation of
\ the main tariff metered energy, are taken at the outgoing side of the
Y| interconnecting lines (main and check) and Back-Up Metering
) System on the high voltage side of each generator transformer and
station transformers, as applicable. The tariff meters installed will
measure the net energy sent out from the facility. As provided in
Section 12.1, the Back-Up Metering System shall also be of the same
type and identical to the Metering System.

8140A01/FICHT-15702705-v& FICHTNER C k" ' 125 df"r B0-31
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Main and check meters shall be provided on HV side of generalor
and start-up transformer as well as at the outgoing side of the
interconnection lines (Reference is made to chapter B10.3.13)

c. The tariff meters shall have separaie facilities for recording the net
inflow to the Facility and net outflow of energy from the Facility,
and the aggregal® of these parameters- This information shall be
available for transmission 10 remote locations via the communication

circuit to be provided by BPDB.

d, Sufficient indicative metering facilities will be installed to allow
efficient normal operating and maintenance procedures and
automatic control functions to be conducted at the Facility. The

metering shall be logged by the Facility's DCS.

PPA Schedule 1: Technical Limits and Contracted Characteristics
1.3 Frequency, Power Factor and Voltage Limits

a. Atrated voltage and frequency, the Facility will operate at 100%
load with & power factor in the range 0.85 lagging to 0.95 leading at
the generator terminals, which range chall not be exceeded. The

curves from the manufacture(s) chowing the Reactive Power
capability of the generators form part of Schedule 2.

b. The Facility will operate within the line voltage range used in
practice by BPDB and in no case shall the Facility be required to
operate mOre than +5% or less than -10% on the 400 kV high voltage

system.

c. The Facility shall operate within the frequency range 48.5 Hertz 10
51.5 Hertz which range shall not be exceeded. The Facility shall be
capable of gontinuous operation for the periods defined in Table 3,

Minimum Sustainable Op eration

Continuous

Essential Requirements of Electricity Grid Code of the
Bangladesh Energy Regulatory Commission

1n this chapter essential requirements for the grid connection and Plant
operation aré extracted from ihe BGC. For ease€ of reference, the relevant
chapters/articles of the BGC are mentioned in brackets.
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B0.2.11.2.1

/F,H\

h___/ “and communications shall be owned and maintained by the respective Qé@-awp Pou,

B0.2.11.2.2

The full compliance with the BGC shall be proven by electrical system
studies and investigations.

The ratio of X/R can be considered as 40 based on the table 10 given in
IEEE C37.010.

It is to be emphasized that there are some discrepancies between the
requirements of the BGC and the requirements of the International
Electrotechnical Commission Standard IEC 60034. In case of contradictions
the requirements and stipulations of IEC 60034 shall prevail.

The Tenderer shall discuss all deviations from the grid connection
conditions, which will result in an economic advantage for the investment
and the operation of the Plant.

System performance (Section 5.4)

Each generating unit shall be capable of generating at full rated power
output within fo]lnwiug ranges:

From =
TFreqUency i | PRSI A7 R oz AT Al m
Rated Voltage -10% + 10%

) Ttus vue tes frnm thc BGC and is chosen as common l’urgcnemw; ufﬂ-us size.

The Transmission System frequency shall normally be 50.0 Hz and shall
normally be controlled in the range 49.0—51.0 Hz (50 Hz + 2%). The User
shall however be subject to the grid discipline directed by the Commission.

Voltage variation on the Transmission System shall normally be +/- 10%
during emergencies and +/- 5% during normal operation, in accordance with
the provisions of Planning and Security Standards for Transmission System.
Insulation coordination of the Users’ equipment and rupturing capacity of
switchgear shall conform to applicable Bangladesh Standards/Codes.

cd mtectton schemes and Metering schemes shall be as detailed in the

tection & Metering Sections of the Code.

or new Power Stations the equipment within their site for data transmission

Generator. -

g
=
=
i)

&,

Unless specifically agreed with the Licensee the Connection point shali be i%
the outgoing gantry of Power Station switchyard. The metering point shall
be at the outgoing connection point. All the substation equipment including

Protection, Control and Metering equipment owned by the Generator within

Connection point (Section 5.6.1)
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the perimeter ofthe Generator’s site shall be maintained b
Other Users' equipmant shall be mainta'med by the Tespecﬁ\thiqe“ermr'
e Users, From

the outgoing feeder gantry onwards, the Licensee shhall mai
maintain all e 5
lectrical

80.2.11 235 Data requiremen’ts (Section 57)

Users shall provide the Licensee with

data for this Secti
Data Registration Section. ion as specified in the

B0.2.11 24 Frequency management & responsibiuties 3
8.4) (Section 8.3 and

Generators shall follow the dispateh instructions issu o
by the NL.
DC.

All Generating Units shall have the B

: overnor available and in -
must be capable of automatic increase Or decrease in outpu SEWme and
t within the

normal declared frequency range and within their res
pective ca ‘= a8
pability limit.

Under certain conditions the system frequency could ri
rise to 52 Hz or fall
to

47.5 Hz. All Generating Uniis should be capable of operati B
ge and the NLDC informed promptly of any restri cﬁ’:tmg within the
shall be responsible for protecting {heir Generating Unit ns. Generators
should frequency excursions outside 52 Hz and 47.5 H‘;;gamst damage

y er occur, Should

such excursions goeur, the Generator should decide wheth

disconnect his apparatus for reasons of safety of apparatu er or not 10

ersonnel. The Generator shall «nform the NLDC i ;; Plant and/or
mediately after taking

Sustained rising frequency
Under rising frequency conditions, the NLDC shall take '
to issue instructions 10 Generators 10 arrest the rising fr appropriate action
frequency within normal range- guch instructions mag : equency.and restore
generated output oF de-synchronizing Generating Unﬁ;fgludc reducing
Transmission ystem.- en the frequency rises e ¥ logl the
be taken immediately by the Generator. Under such ¢ 7 Hz actions must
Generating Units which were responsible for seeing ﬁ:‘“ ition, the

shall decrease {heir Generating Qutput at a rate of quency of the system
; — (minus) 2%
per 0.1

N for departure of frequency above 51.0 Hz until the frequency i
i within the normal range. The Generator shall info ¢y is resiore
( ( rm the NLDC
kNS ‘Sustained galling frequenty
i 5% /Under falling frequency condit
ion

s.mmediately after taking such action-

c ions, the NLDC ;
o . : - sha g
“._____~ toissub instruct s {o arrest the falling frequency :n:ike appr?pnate act
pormal range- Such instructions may incl restore it to be within

ude dispatch instructi
ing Units to

aunnu-.mcm-*. 5702705-¥8 FICHT NER
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the Transmission System and/or instructions to Distribution Utilities to
reduce load demand by appropriate manual and /or automatic load shedding.

When the frequency falls below 49.0 Hz the Generating Units which were
responsible for seeing frequency of the system shall increase their
Generating Output at a rate of + (plus) 2% per 0.1 Hz (if available) for
departure of frequency below 49.0 Hz until the frequency is restored within
the normal range. The Generators shall be responsible for protecting own
units should frequency excursions occurs outside 47.5 to 52 Hz range. The
Generator shall inform the NLDC immediately after taking such action.

All Generating Units that have been declared available shall be required to
be synchronized and loaded in the event of the sustained low frequency
below 49.0 Hz provided local and safety conditions permit. This action shall
be performed without delay after failed attempts to contact the NLDC. The
Generator shall inform the NLDC immediately after taking such action.

B0.2.11.25 Voltage management (Section 8.5)

The Licensee and NLDC shall carry out load flow studies from time to time
to predict where voltage problems may be encountered and to identify
appropriate measures to ensure that voltages remain within the defined
limits, On the basis of these studies the NLDC shall instruct Generators to
maintain specified voltage levels at interconnecting points.

The Licensee shall continuously monitor 400 kV/ 230 kV/ 132 kV
transmission grid voltage levels at strategic substations. The NLDC and the
Licensee shail regulate voltage levels within the prescribed levels,

The NLDC and the Licensee shall jointly take appropriate measures to
control Transmission System voltages that may include but not be limited to
transformer tap changing and use of MVAR reserves with Generating units
within technical limits agreed to between the NLDC, Licensee and
Generating units.

All Generating Units shall have Automatic Voltage Regulator (AVR) in
service.

Generators shall inform the NLDC of their redctive reserve capability
promptly on request. Generators shall make available to the NLDC the up-
to-date capability curves for all Generating Units, as detailed in Section 5,
indicating any restrictions, to allow accurate system studies and effective
operation of the Transmission

i ,(;‘/f— :.__ \{\H
E L E r
ROSRES
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B0.2.11.26 Monitoring of generation (Section 8.7)

For effective operation of the Transmission System, it is important that a
Generator’s declared availability is realistic and that any departures aré
continually fed back to the Generator to help effect improvement.

The monitoring by the NLDC of Generating Unit output, and active and
reactive reserve capacity, shall be carried out to evaluate the reliability and
performance of plant.

The NLDC shall continuously monitor Generating Unit outputs and bus

yoltages (by SCADA). More stringent monitoring may be performed at any
time, as detailed in the Testing Section, when there is reason to believe that
a Generator’s declared availability may not match the actual availability or

declared output does not match the actual output.

Generators shall provide 1o the NLDC hourly generation summation outputs
where no automatically transmitted metering or SCADA equipment exists.

The Generator shall provide other logged readings that the NLDC may
reasonably require, for monitoring purposes where SCADA data is not
available. !

Generators shall submit data to NLDC as listed in Data Registration
Section, termed as Frequency and Voltage Management.

B0.2,.11.27 Contingency planning (Section 9)

Total System Blackout (Section 9.3.1)
NLDC shall instruct all relevant Generators having Power Stations with
Black Start capability to commence their pre-planned Black Start procedure.

Remark: The Maitree-STPP shall not have Black Start capability.

Partial Transmission System Blackout (Section 9.3.2)
NLDC shall ensure with the Licensee and Users that security of the healthy
part of the Transmission System is maintained.

NLDC and the Licensee shall gradually extend the healthy system to
provide start-up power to appropriate Generating Units.

NLDC and the Licensee with close coordination with Distribution Utilities
and Generators shall gradually restore demand to match generation as it
becomes available.

All Users shall take care to ensure load generation balance is maintaineg
all times under NLDC’s direction. ==

B
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Special Consideration (Section 9.5)
During the restoration process following Transmission System blackout
conditions, normal standards of voltage and frequency shall not apply.

B0.2.11.2.8 Protection (Section 12)

General Principals (Section 12.3)

No item of electrical equipment shall be allowed to remain connected to the
Transmission System unless it is covered by appropriate protection aimed at
reliability, selectivity, speed and sensitivity. Guidelines mentioned in
protection manuals may be kept in view.

All Users shall co-operate with the Licensee to ensure correct and
appropriate settings of protection to achieve effective, discriminatory
removal of faulty equipment within the time for target clearance specified in
this Section.

Protection settings shall not be altered, or protection bypassed and/or
disconnected without consultation and agreement of al] affected Users. In
the case where protection is bypassed and/or disconnected, by agreement,
then the cause must be rectified and the protection restored to normal
condition as quickly as possible, If agreement has not been reached the
electrical equipment will be removed from service forthwith.

Fault Clearance Times (Section 12.5)

From a stability consideration the maximum fault clearance times for faults
on any User’s system directly connected to the Transmission System, or any
faults on the Transmission System itself, are as follows:

Target Clearance Times:

i. 400 kV : 100 ms
ii. 230 kV : 160 ms
iif, 132 kV : 160 ins.

Slower fault clearance times for faults on a Users system may be agreed to
but only if; in the Licensee’s opinion, system conditions allow this,

Generator Requirements (Section 12.6)

Fcy .. All Generating Units and all associated electrical equipment of the

e : \'\‘\i_, ' Generator connected to the Transmission System shall be protected by
( E .~ pdequate and coordinated protection so that the Transmission System does

\ e yot sutter due to any disturbance originating from the Generating Unit.

et In the event of failure of the protection systems provided to meet the fault
requirements detailed above, backup protection shall be provided by the
Generator with a fault clearance time not slower than 400ms for faults on
the Generating Unit's HV connections. The protection shall also cover EHV
lines and transformers to the standards as for the Transmission System and
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circuit breaker fail, pole slipping, loss of excitation, power system stabilizer
and negative phase sequence tripping.

Transmission Line Requirements (Section 12.7/12.7.1/12.7.3)

Every 400 KV Line and 230 kV Line taking off from a Power Station or 2
substation shall have main protection and backup protection as mentioned
below. The Licensee shall notify Users of any changes in its policy on
protection from time to time.

« Two distance protections plus directional earth-fault protection (in
directional comparison scheme) shall be provided as the Main-1 and
Main-2 protection respectively.

« One stand alone directional 3-phase or 2-phase over-current relay and one
directional earth-fault relay shall provide the backup protection.

« Three pole and/or single pole single shot auto-reclosing equipment shall
be fitted, as appropriate, as considered by the licensee. All auto-reclosing
equipment will be made inoperative for three phase trip-out and/or back-
up protection operation.

« Both distance and directional earth-fault fanctions shall have compatible
communication aided transfer trip scheme.

For short transmission lines Line Differential Protection along with backup
Directional normal, Directional time-lag and/or Non-Directional Over-
current and Earth-fault protection shall be provided as an appropriate
protection scheme.

Relay Panels for the protection of lines of the Licensee taking off from 2
power Station shall be owned and maintained by the Licensee. Generators
shall provide space, connection facility and access 1o the Licensee for such

purpose.

The Generator shall ensure that all common facilities needed for installing
required protective relaying are made available to the Licensee.

Transformer Requirements - Generating Station/Transmission System
(Section 12.9.1)

All windings of auto-transformers and power transformers of EHV class
shall be protected by differential relays and REF relays as main protection.
11 addition there shall be on¢ hackup time lag 3-phase Over-current and

: arth-fault protection relay. For parallel operation such backup protection

all have directional feature. For protection against heavy short circuits, the
) ver-current and Earth-fault relays should incorporate a high set
nstantaneous element. In addition to electrical protection, gas operated
relays, winding temperature protection and oil temperature protection shall
be provided. Over-voltage, thermal overload and over-fluxing protection

should also be provided. -

}y QA m0.38
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Substation Busbar and Fire Protection (Section 12.10.1/12.10.2)

All Users shall provide adequate main and backup bus zone protection
incorporated with Local Breaker Backup (LBB) or Breaker Fail Protection
(BFP) for busbars in all 400 kV, 230 kV and 132 kV class substations.

Adequate precautions shall be taken and protection shall be provided against
fire hazards to all Apparatus of the Users conforming to relevant Bangladesh
Standard Specification and/or provisions in the Electricity Rules, 1937 and
amendments thereof and other standard engineering practices.

Data Requirements (Section 12.11)
Users shall provide the Licensee with data for this Section as specified in
the Data Registration Section,

B0.2.11.2.9 Testing (Section 14)

Introduction (Section 14.1)

This Section specifies the responsibilities and procedures for arranging and
carrying out Tests which have (or may have) an effect on the Transmission
System or the Generator’s or Distributor’s systems.

Objective (Section 14.2)

The objective of the Section are to establish whether Generating Units can -
operate within their Generation Schedule and Dispatch parameters as
registered under the Data Registration Section and that the Generator and
Distributor comply with the Connection Section. It shall also establish
whether each Generating Unit's declared availability capacity is as declared
and that the requirements of the provisions of frequency, voltage
management and reserve capability are met in accordance with the
provisions of the Grid Code.

B0.2.11.2.10 Performance standards for transmission (Section 17)

Purpose and Scope (Section 17.1.1/17.1.2)
Purpaose:

a) To ensure the quality of electric power in the Grid.

b) To ensure that the Grid will be operated in a safe and efficient manner
and with a high degree of reliability; and

¢) To specify safety standards for the protection of personnel in the work
environment

Secope of Application:
This Chapter applies to all Grid Users including:

a) the Licensee AR \\\
b) the System Operator/ NLDC T T et
¢) generators A

.\. !
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d) distribution utilities, and
e) any other entity (e.g. owners of HVDC converter, large fumnaces, etc.)
with a User System connected to the Grid.

Power Quality Standards (Section 17.2)

Power Quality Problems (Section 17.2.1)

For the purpose of this Article, Power Quality shall be defined as the quality
of the voltage, including its frequency and the resulting current that are
measured in the Grid during normal conditions.

A Power Quality problem exists when at least one of the following
conditions is present and significantly affects the normal operation of the
System:

a) The System Frequency has deviated from the nominal value of 50 Hz.

b) Voltage magnitudes are outside their allowable range of variation.

¢) Harmonic Frequencies are present in the System

d) There is imbalance in the magnitude of the phase voltages.

e) The phase displacement between the voltages is not equal to 120 degrees.

f) Voltage Fluctuations cause Flicker that is outside the allowable Flicker
Severity limits, or :

g) High-frequency Over-voltages are present in the Grid.

Frequency Variations (Section 17.2.2)

The nominal fundamenial frequency shall be 50 Hz. The control of System

\frequency shall be the responsibility of the System Operator. The System
Operator shall maintain the fundamental frequency within the limits 0f 49.0

and 51.0 Hz during normal conditions.

o S

-~ For the purpose of this Section, Voltage Variation shall be defined as the
deviation of the root-mean-square (RMS) value of the voltage from its
nominal value, expressed in percent. Voltage Variation will either be of
short duration or long duration. :

* Voltage Variations Section 1 7.2.3)

A Short Duration Voltage Variation shall be defined as a variation of the

> RMS value of the voltage from nominal voltage for a time greater than one-
Shilf cycle of the power frequency but not exceeding one minute. A Short
Phuration Voltage Variation is a Voltage Swell if the RMS value of the
oltage increases to betwsen 110 percent and 180 percent of the nominal
value. A Shoert Duration Vltage Variation is a Voltage Sag (or Voltage Dip)
if the RMS value of the voltage decreases 10 between 10 percent and 90
percent of the nominal value.

A Long Duration Voltage Variation shall be defined as a variation of the
RMS value of the voltage from nominal voltage for a time greater than one
minute. A Long Duration Voltage Variation is an Under-voltage if the RMS
value of the voltage is less than or equal to 90 percent of the nominal
voltage. A Long Duration Voltage Variation is an Overvoltage if the RMS

B8140A01/FICHT-15702705-v5 FICHTNER @ —B0-40
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value of the voltage is greater than or equal to 110 percent of the nominal
value.

The Grid Owner and the System Operator shall ensure that the Long
Duration Voltage Variations result in RMS values of the voltages that are
greater than 95 percent but less than 105 percent of the nominal voltage at
any Connection Point during normal conditions.

Harmonics (Section 17.2.4)

For the purpose of this Section, Harmonics shall be defined as sinusoidal
voltages and currents having frequencies that are integral multiples of the
fundamental frequency. The Total Harmonic Distortion (THD) shall be
defined as the ratio of the RMS value of the harmenic content to the RMS
value of the fundamental quantity, expressed in percent.

The Total Demand Distortion (TDD) shall be defined as the ratio of the
RMS value of the harmonic content to the RMS value of the rated or
maximum fundamental quantity, expressed in percent. The Total Harmonic
Distortion of the voltage and the Total Demand Distortion of the current at
any Connection Point shall not exceed the limits given in Tables 17-1 and

17-2, respectively.

I-Iarm onlc Volhga Distorhon

“m LT A S m’l
132-230 kV 25% 1.5% 1.0%

* Total Harmonic Distortion = .

Table 17-1: Maximum Harmonic Distortion Factor

Hamnnlc Current Duatorl:ion :
; 7 D4 |4 10 Individual 07T o

B - L !J‘ Odd Even
mﬁﬁﬁﬁﬂ m‘me TEN0%I 0" T ois%R
132-230 kV 2.5% 2.0% 0.5%

T TLeBkY N UL T 50% - R 40% A% ¢

* Total Demand Distortion
Table 17-2: Maximum Harmonic Distortion

(T.H.D of the line-to-line terminal voltage for the Generator shall be as per
atest [EC 60034-3 (clause 9.11.2 - Limits (Total Harmonic Bistortion
(THD) for synchronous machines) will be accepted. As per this clause of

. -q‘i‘ IEC, it shall be limited to 5%. However, at the 400 kV and 230 kV grid

connection points the requirements of the specification Section B0.2.11.2.10

shall apply. -
i
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Voltage Unbalance (Section 17.2.5)

For the purpose of this Section, the Negative Sequence Unbalance Factor
shall be defined as the ratio of the magnitude of the negative sequence
component of the voltages to the magnitude of the positive sequence
component of the voltages, expressed in percent. For the purpose of this
section, the Zero Sequence Unbalance Factor shall be defined as the ratio of
the magnitude of the zero sequence components of the voltages to the
magnitude of the positive sequence component of the voltages, expressed in
percent. The maximum Negative Sequence Unbalance Factor at the
Connection Point of any User shall not exceed one (1) percent during
normal operating conditions,

The maximum Zero Sequence Unbalance Factor at the Connection Point of
any User shall not exceed one (1) percent during normal operating
conditions.

Voltage Fluctuation and Flicker Severity (Section 17.2.6)

For the purpose of this Section, Voltage Fluctuations shall be defined as
systematic variations of the voltage envelope or random amplitude changes
where the RMS value of the voltage is-between 90 percent and 110 percent
of the nominal voltage. For the purpose of this Section, Flicker shall be
defined as the impression of unsteadiness of visual sensation induced bya
light stimulus whose luminance or spectral distribution fluctuates with time.

In the assessment of the disturbance caused by a Flicker source with a short
duty cycle, the Short Term Flicker Severity shall be computed over a 10-
minute period. In the assessment of the disturbance caused by a Flicker
source with a long and variable duty cycle, the Long Term Flicker Severity
shall be derived from the Short Term Flicker Severity levels.

The Voltage Fluctuation at any Connection Point with a fluctuating demand
shall not exceed one percent (1%) of the nominal voltage for every step
change, which may occur repetitively. Any large Voltage Fluctuation other
than a step change may be allowed up to a level of three percent (3%)
provided that this does not constitute a risk to the Grid or to the System of
any User. The Flicker Severity at any Connection Point in the Grid shall not
exceed the values given in Table 17-3.

. Short Term Long Term
"~ N\ 132kVandabove | /08 unit 0.6 unit
i - N, below 132 kV 1.0 unit 0.8 unit
l\. [\ L.\ Mable17-3: Maximum Elicker Severity
T P . 3 / Transient Voltage Variations (Section | 7.2.7)
““<____~" For the purpose of this Section, Transient Voltages shall be defined as the

high-frequency Over-voltages that are generally shorter in duration
compared to the Short Duration Voltage Variations. Infrequent short-
duration peaks may be permitted to exceed the levels specified in Section
17.2.4 for harmonic distortions provided that such increases do not

B140AD1/FICHT-15702705-v5 FICHTNER .;LA', B0-42
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compromise service to other End-users or cause damage to any Grid
equipment, Infrequent short-duration peaks with a maximum value of two
(2) percent may be permitted for Voltage Unbalance, subject to the terms of
the Connection Agreement or Amended Connection Agreement.

B0.2.11.2.11 House load operation (not requested by the Grid Code of
Bangladesh)

Each Unit shall successfully go to house load operation in the event of
disconnection or complete isolation of such Unit from the Grid.

Each Unit shall be capable of performing house load operation uptoa
maximum of 2 hours. A Unit that has achieved house load operation shall
not be shut down without the prior consent of the NLDC.

1. Within such time, each Unit on house load operation shall be ready to be
resynchronized to the Grid System and able to increase output in the

usual manner.

2. In the event the Grid System is not energized, each Unit on house load
operation shall have the capability to energize a dead bus and to start the
other Unit, when instructed by the NLDC. Subsequently, upon instruction
by the NLDC, such Unit shall be able to increase output in the usual
manner,

B0.2.12 Facility technical limits

The following sections describe the minimum requirements regarding th
facility. ¢

Unit start

B0.2.12.1

The facility shall be-able to achieve the following operating levels within
same period (in minutes) specified in the following table.

Conditions Boiler  Steam Notice to start Synchron Total

firing to- turbine to steam ous to

turbine startto turbine full load

start synchrono synchronous

us

iCogSitaner™ | IWBDAT i IB0CY, iz h6us) . GTROT v #7TED
mofeihencds 5 Vo YIS 5 SURSRG, Sadoigerd &) Mg Mo
hrs outage DR ISR LTI S WS
Warm stari after TBD TBD 4 haurs TBD TBD
8to 48 hrs
shutdown
Hotistatater 8 | ATBD, | MTEDI% 1 o Sholrs 4% (ITBDY | 4aTBD

Table B0-3: Required start-up times (minutes)!

' To be determined by the Tenderer

8140A01/FICHT-15702705-v5
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B0.2.12.2 Despatch ramp rates

B0.2.13 Environmental impact requirements

Ramp rates of 3%/min to 5%/min are expected for the Power Plant when
operating between 30% and 100% BMCR. Ramp rates of less than 5%/min

are subject to Employer’s approval.

The facility shall be able to achieve the following despatch ramp rates as
specified in the following table:

Despatch ramp rates (p t) 2

Air pollution &
The permissible exhaust gas emissions shall comply with the stipulations 0
the generating license granted. Compliance for the followmg pollutants shall

be guaranteed and proved:

Emission Uni't Maximum Threshold
TOREW R R 0 R Y T SOV D
Sulphur dioxide (SO5) mngm 200

Nitrogenoxide (NOx) - mg/Nm® 510 o3
Table B0-5: Emission limits ,

Note:
= NO, refers to oxides of nitrogen, referenced to NO,
Reference conditions for NOx, SO2, and parlicu!ates are 6 % 02, dry (i.e.
zero moisture), 0 °C and 1013 mbar atmo ressure, that means, unit
for emissions is mg/Nm? o N

(- / o

(, Ft] FroeEss

2 To be determined by the Tenderer
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h

The stack height shall foljow tye requirements of the Enviro,ment
Conservation Rules, 1997 of Bangladesh.

Water pollution

Permissible emission limits for aqueous discharges into the river via the
Plant Water Discharge System shall comply with the Waste Water Effluent
Standards, see Technical Schedule of Section B0 and IFC EHSG - TPP -
Table 5 - Effluent Guidelines. If there are differences in effluent limits in
the two guidelines the more stringent limit should be applied. But limit of
TDS with 2100 ppm shall not be followed.

The findings of the Environmental Impact Assessment (EIA) shall be used
for Plant design.

Other waste water which is not allowed to be discharged to the requirements
waste water treatment plant will have to be disposed externally.

Soil contamination

The Plant should be designed, operated and maintained in such a way to
prevent any soil cohtamination by oil and chemical spillage during
subsequent operation and maintenance of the Plant.

Permissible noise levels
The Plant shall be designed and constructed inter alia in accordance with

IFC Environmental, Health and Safety Guideline Thermal Power Plants
(EHSG-TPP) to reduce the operating noise level as much as possible, No
individual within the boundary of the Site shall be exposed to a noise level
exceeding the limits stated in the EHSG-TPP and “The Sound Pollution
(Control) Rules, 2006".

Far field noise under normal operation of the Plant measured along the Site
boundary of the Plant towards the Township shall not exceed 50 dB(A)
during daytime and 40 dB(A) during night-time.

For any other point of the Site boundary of the Plant the noise pressure level
shall not exceed 60 dB(A) during daytime and 50 dB(A) during night-time.
Day time is defined from 6:00 am to 9:00 pm. Night time is defined from
9:00 pm to 6:00 am.

~# . > During the engineering phase the Contractor shall award an independent
/ P “«. “Third Party to conduct noise propagation calculation to prove that the
f _-'( © ', permissible noise levels at the Plant boundary are met.
0 )
l"\_ < i ’I‘h addition the statutory requirements of Bangladesh shall be followed as far
;““' - " as stricter as the other standards, such as EHSG-TPP.

—

8140A01/FICHT-15702705-v5 FICHTNER y é/. B0-45

Furthermore the following maximum noise pressure levels shall be n
exceeded;
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s At | m horizontal distance from equipment/enclosures

and 1.5 m above operating floor 85
« Within turbine building 90 (Note 1 & 2)
s Steam generator 90 (Note 1)

¢ Within central control rooms in power plants  55.

Notes:

. At normal operation

2. Generally at maximum 88 dB(A), exceptions are the turbine stop valve
and control valves 95 dB(A) and turbine drive boiler feed pumps 97
dB(A).

3. Noise level from non continuous operating valves (like pressure contro|
valve, water separator drain control valve, etc.) shall be limited to
90 dB(A).

4. The noise level for safety valves including ERYV shall be limited to
115dBA for the safety valves provided with silencer as per OSHA
standard. Noise level around Mill will be 90 dBA.

5. Noise level at the boundary fence as specified must be complied with.

R

High noise areas (areas with noise levels >85 dB(A)), which require that
personal noise protecting gear shall be used when working in such high
noise areas, shall be marked.

Electromagnetic Field (EMF)
In accordance with the EHSG-TPP the occupational EMF exposure shall be

prevented or minimized.

All technical measures and the required equipment necessary to fulfil the
EHSG-TPP shall be provided by the Contractor. Inter alia areas with
expected elevated EMF levels shall be indentified and marked.

Fire and explosion, electrical and chemical hazards

In accordance with the EHSG-TPP all technical measures to prevent,
minimize and control physical, electrical and chemical hazards shall be
include in the Contractror’s scope of services and supplies.

B0.2.14 Provenness Criteria for Critical Equipments and Sub-systems shall be as per
Annexure-I of B0 (Refer Amendment no.05 to Bidding Documents).
B0.3 Supplies and Services s /, g TN
U] e e
k- k L /'f :‘l
B0.3.1 General s
<=L

The scope of this specification covers all supplies and services required for
meeting the purpose of the Plant, even if these are not expressively
mentioned in the following.

B140A01/F ICHT-15702705-v5 FICHTNER y MBEMS
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The works include the following main components, where the detailed scope
of supply is given in the corresponding Sections as listed below:

Section B1: Steam generator plants

Section B2: Steam turbine generator plants
Section B3: Air and flue gas systems

Section B4: Fuel and Ash handling system
Section BS; Plant Water and Cooling Systems
Section Bé: Water treatment systems

Section B7: Electrical works :

Section BS: Instrumentation and control works
Section BY: Civil Works

Section B10: Electrical Works 400/230 kV Substation
Section B11: Jetty

Section B12: Auxiliary plant systems

The corresponding Annexes and Attachments are contained in Part C,

The relevant costs of these supplies and services to be given in the price
schedules are fo be assigned correspending to the individual items
concerned for each of the sections. The costs of the common equipment and
services have to be included in the corresponding Section prices.

B0.3.2 Scope of engineering services

The Engineering services refer to the complete specified Plant and covers
following services:

* boiler and pressure vessel approvals

8140A01/FICHT-15702705-v5
BIFPCL/EPC-Main Plant/2015/1/

Basic and detail engineering

Permit engineering
The Contractor shall actively participate in drawing-up of all required
licensing applications.

All services shall be performed by the Contractor to affect the required
permits to commence the works and operate the Plant, including but not
limited to:

preparation of all documents as required according to the pertinent laws
clarifications with authorities
participation in all clarification meetings
construciion permits

aperation permits
fire fighting approvals
and all other services as required.

FICHTNER A @/ ?
T 500060
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Furthermore, all other required engineering and other services to meet the
purpose of the Project and the agreed project time schedule shall be
executed by the Contractor.

B0,3.3 Deputation of Engineers during the Warranty Period

At least seven (7) English speaking graduate engineers, (3 operation experts,
1 Turbine & auxiliary expert, 1 Boiler & auxiliary expert, 1 for 1&C, 1 for
Generator and Switchyeard area expert),with adequate knowledge and at
least fifteen years of relevant experience of pulverised coal fired power plant
of 500 MW and above unit size including two years of relevant experience
in power plant of same type and technology being offered here from the
Contractor, shall be permanently at site during the Warranty Period that
means two months prior to PAC of first unit of the Plant upto end of
warranty period of second unit. They shall be competent to advise and lead
the Employer’s staff on all aspects of engineering, operation and
maintenance.

B0.3.4 Common equipment and services

The following supplies and services are to be included in the corresponding
Section prices:

B0.3.4.1 General

» Material and personnel costs for tests and inspections which are
mandated in legislation '

Employer/employer representative/TPA will be responsible for their
respéctive expenses in connection with inspection, examination and
testing. ;

Material and personnel costs for site inspections
Declaration of conformity with requirements from Bangladesh and
markings for all machines
Engineering design of complete supplied equipment including interface
. coordination

o - All as-built documents (on data carriers; data formats as requested by t
Employer)
(Quality control plan ana satety plan
Complete documentation as set out in the tender specification
+ Operating manual (5 hardcopies and 3 electronic copies)
o Detailed operating and maintenance instructions/manual (5 hardcopi

and 3 electronic copies)

s A maintenance program for all equipment of the Plant instructions
(5 hardcopies and 3 electronic copies)

B140A01/FICHT-15702705-v5 FICHTNER V s BD-48
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For all documents softcopy format shall be searchable pdf, however in
addition all drawings, diagrams like P&IDs shall be supplied in ACAD or
other editable format. and all lists in Excel format.

All insurances, such as, but not limited to:

transport insurance, incl. marine cargo insurance

installation all risks,

third party liability,

automobile liability,

M.V. Policy for: motor vehicles, private cars & commercial vehicles,
CPM policy for heavy construction equipment,

Workmen's Compensation,

Employer's liability.,

Group personal insurance, for contractor's & subcontractor's employees.

B0.3.42 Mechanical

All necessary pipelines, valves, actuators

o All required line warm-up systems
« All connection and adaptation works for-tie-in into general supply

systems

All necessary vents, drains and rinsing connections as well as tundishes
with covers, as far as possible aggregated to common groups of on
operating level

All connection elements, screws, bolts, nuts, including gaskets and seals
as necessary

All temporary installations required for tie-in measures including post-
weld heat treatment complete ete.

« All temporary pipework as required during connection measures
« Check of required existing structures, plant components and systems and

their rehabilitation where they lie within the scope of supply, or
definition of required measures in good time if they lie outside of the
scope of supply

« All necessary support structures, hangers etc.

B8140A01/FICHT-15702705-v5 FICHTNER b/ C%’ra 4

All necessary base frames, mounting plates, grouted in parts, rag bolts,
covers elc.

s All required steel parts embedded in concreie

All couplings and coupling guards for electric motors and other drives
All necessary lifting equipment and hoists (hooks and provisions for
chain blocks to be provided for repair work where loads exceed 50 kg,
hoists to be provided for repair work whete loads exceed 200 kg, and
electrical operated hoist for loads exceeding 2,500 kg)

Required safety equipment, pressure relief valves ete.

All thermal and noise insulation including cladding as well as any ot
noise attenuation measures
Stairways, ladders, platforms, galleries and walkways to all plant /.
components, including escape routes as necessary

BIFPCU/EPC-Main Plant2015/1/
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All necessary steel structures, stairs, ladders on platforms weather
protection

All required ventilation or air conditioning equipment for safe operation
of mechanical and electrical equipment, to be supplied

All necessary corrosion protection measures for plant components and
equipment stored or mounted on site up 1o the time of reljability test run
Complete primer and top coatings conforming to colour code, clarified
with the Employer

Necessary noise abatements measures

All required freeze protection and electric trace heating for outdoor
installations

Complete labelling of all plant components according to the Employers
system and in plain language

All fire protection measures

All necessary lubrication systems

Initial lubricant filling and sufficient lubricants for commissioning and
reliability test run, minimization of lubricant types by screening and
coordination with the Employer

Water and demineralised water for pre-commissioning and
commissioning activities, T

Provision of all connections and temporary pipework for acid cleaning,
steam purging of the live steam line and flushing / cleaning of systems as
necessary

Flushing of all other lines including disposal of the effluents; protection
with wood and/or plastic at all instrumentation and appendages to be
installed during construction

Al standard accessories and auxiliary equipment which normally form
part of the scope of supplies

All necessary tests, inspections and works acceptances as well as all
certificates and reports of these

Exchange of filter elements following reliability test run

Removal of temporary strainers

Valve trims for purging and subsequent exchange

Removal of any unused material )

Scaffolding for all work above ground level

Necessary connection points for on line condition-based monitoring
equipment.
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? R

B0.3.4.3  Substation control and monitoring system
At least but not limited to:

+ all field equipment such as bay control units, bay protection equipments
(described under chapter “Substation Control and Monitoring System) to
be installed at the substation. The field equipment for the substation shall
be interconnected by separate IEC 61850 fiber optic station busses in ring
configurations. (The use of an [EC 61850 optical fiber link is required for
all connections of equipments which directly interact with the station bus
(the switches). In the particular case where, for example, the IEDs are
wired to the BCU and only the latter is connected to the station bus,
electrical links (preferably [EC 61850) are allowed for wiring connection
of the TEDs with the BCU but an IEC 61850 optical fiber link between
BCU and switches is required.

¢ all equipment to control and monitor the auxiliary equipment of the
substation connected to the SCMS by redundant fiber optic links

e common bay unit / station computers

» operator and engineering workstations with TFT monitors and printers to
be installed at the substation control room

o all equipment necessary for the implementation of an OPC server/client
architecture between the substation and the Power Plant control rooms in
order to allow the supervision and monitoring of the substation from the
Power Plant DCS facilities. The OPC-server configuration shall be
redundant

= Maintenance / service laptop which shall also be used for protection and
disturbance analysis by respective log-in.

a data communication gateway to the National Load Dispatch Center
(NLDC),

» energy meters for active energy (kWh) with accuracy of 0.2 S and for
reactive energy (kVarh) with an accuracy of 0.5 8 for tariff metering shall

be provided for each outgoing line.

B0.3.4.4 Electrical

& All necessary electrical drives

o Complete installation material, that is wiring, cabling and piping
% material, all needed fastenings, conduits, brackets and other supports
. All required junction boxes and cubicles
= All field contro] boxes
.\ AN cubizles, junctinn boxss, marshalling racks, terminal boxes, etc.
Wy, » | Complete labelling of electrical equipment (also inside of cabinets)
o ./ Lightning protection
ST % Blectrical carthing of the equipment

e Cable and cable trays
s All necessary cables and wires for power, AC and DC instrument

transformers, control, measuring, signals, etc.

BIFPCUEPC-Main Plant/20158/1/
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B0.3.4.5

All necessary number plates for identifying the cables (numbering code
to be determined)

All necessary fixing materials

All necessary fire protection materials for making good the cable
openings through walls and ceilings as well as between switchgear and
control, measuring, recording and switchgear cubicles, operating panels
and desks, etc., '

All necessary plastic protecting tubes for the cable runs

All necessary materials for laying the cables in the ground

All necessary cable connections including-compression cable lugs, fixing
and clamping materials, etc.

All necessary cable sealing ends and cable connecting sleeves including
fixing materials

All necessary compression connectors.

Instrumentation and Control

All necessary control systems and auxiliaries
All measurements and field control loops (thermometers, pressure
gauges, transmitters, sensors, analyzers, local regulating devices, etc.) as
well as all instruments for reliability test and checks for the duration of
the performance tests

Other special instruments/ systems like acoustic steam leak detection
system (ASLD), acoustic pyrometer, communication systems, ambient air
quality monitoring system (AAQMS), effluent quality monitoring system
(EQMS)

Complete installation material, that is wiring, cabling and piping

material, all needed fastenings, conduits, brackets and other supports

All required junction boxes and cubicles

All field control boxes

All instrumnents mounted on instrumentation racks

All cubicles, junction boxes, marshalling racks, terminal boxes, etc.
Signal exchange between local control system and DCS as well with
instruments/control systems of other lots

Complete labelling of 1&C-equipment (also inside of control cabinets)
Lightning protection -

Electrical earthing of the equipment

Clarification of all logic interconnections: sequence, interlocking,
protection, safeguarding for coordinated operation/start-up/shut dowp=g
individual it=ms of equirment :
Cable and cable trays
All necessary cables and wires for power, AC and DC instrumeng
transformers, control, measuring, signals, etc.
All necessary number plates fogrintifying the cables (numberin

to be determined) P
All necessary fixing materials f'd e e\
A / s 5\\_-,"\
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e All necessary fire protection materials for making goed the cable
openings through walls and ceilings as well as between switchgear and
control, measuring, recording and switchgear cubicles, operating panels
and desks, etc.

o All necessary plastic protecting tubes for the cable runs

s All necessary materials for laying the cables in the ground

¢ All necessary cable connections including compression cable lugs, fixing
and clamping materials, etc.

¢ All necessary cable sealing ends and cable connecting sleeves including
fixing materials.

B0.3.46  Civil

s All necessary surveying works including all soil investigations required
for safe and reliable design and construction

Preparation of site, demolition works, removal of underground obstacles
Earthworks, drainage, excavation and refilling works

Piling of structures to prevent subsidence

Concrete and reinforced concrete works, masonry and earthing
Concreting of maintenance platforms and lay-down areas

Water proofing works for pressing and non-pressing water

Fire protection during construction

Roofing; non asbestos

Plumbing

Facade works/glazing works; non asbestos

Non-load bearing walls/installation partitions/dry construction works
Metalwork and blacksmith work/raised flooring/doors and gates/sheet
metal work

Flooring work

Fire protection with plumbing; fire protector

Painting/vamishing

Craneway works

Room air conditioning systems, where required, e.g. control cubicle
rooms, etc.

Potable water, service water and waste water
Housekeeping during construction

Staff facilities during construction

Transport of all dumping material to dump locations
Performance and interpretation of soil bearing tests
Temporary fencing of enpstruction site

Site offices for Employer and Employer’s representatives
The Contractor’s site office

Landscaping of areas required under this contract,

« % 5 @& & @ o @
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B0.3.5 Packaging and transportation

« Suitable packaging and transportation of the entire scope of supplies,

« free construction site, on-site transportation and temporary storage
including inspections and, if necessary, ensuring the prerequisites for
transportation

s Disposal of packing and transportation material

s Customs clearance

» Crane or hoisting facilities at seaport and site

» Transportation to site

« Unloading at site.

B0O.3.6 Erection, commissioning and testing

o Complete erection of the scope of supply up to operational readiness:
This includes mobilization and provision of the required supervisory
staff, skilled and unskilled personnel, as well as of installation
seaffolding, cranes, hoists, equipment and materials, personnel
accommodation, prescribed tests and inspections,

s Commissioning and optimization of all plant components as well as
conducting all necessary measurements. _

s Supervision of erection, commissioning and Reliability Test Run of -
complete supplied equipmient.

o All testing as specified.

B0.3.7 Training

The Contractor shal| provide comprehensive training for Employer’s
engineering, operating and maintenance staff (Employer's staff) covering all
aspects of the Power Plant equipment and systems and operation and
maintenance. .

The Contractor shall train, instruct and supervise the Employer’s staff to an

adequate standard of knowledge and capability for good trouble shooting,

repair and of the plant equipment as well as to an adequate standard for safe
22/ and efficient commercial operation of the Plant.

The training shall at least include:
e training at manufacturer’s works during the assembly of the major plant
items

("' 4 ‘e classroom and hands on training
' . Ll e on the job training during erection, commissioning and reliability test
s </ run; and

'/- simulator training.

The Contractor shall submit the training plan for the classroom, on the job
and simulator training including schedule, place, content of lectures etc. for

[ E ,E ﬂ ~ a
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the Employer’s approval no less than six (6) months in advance to the cold
commissioning.

Post training assessment shall be carried out and documented In case the
results of the training are below the expectations, which have been agreed
upon by both Contractor and Employer before training, the respective
training modules shall be repeated in an improved way and the related cost
for the repeated training shall be borne by the Contractor. In case the results
are below expectations (to be agreed upon by both Contractor and Employer
before training) the respective training modules shall be repeated in an
improved way.

B0.3.8 Spare parts, toals, appliances, and consumables

B0.3.8.1  Spare parts

Reference is made to Amendment No 3 and Annexure | to Amendment No.2
(both already published on BIFPCL's Website).

B0.3.8.2 Tools and appliances

The following tools and appliances shall be supplied under this Contract for
use by the Employer:

a. two (2) sets of all special tools and gauges required for the operation and
maintenance of the Plant

b. one (1) set of special lifting and handling appliances required for the
operation and maintenance of the Plant ;

¢. suitable storage bins/racks/shelves for the above.

d. Standard tools according to the relevant Technical Schedules.

For 1&C e.g. following special tools and gauges shall be provided (includies
but not limjted): pressure calibrator, portable pressure source, calibration
pressure pumip, deadweight testers, precision pressure gauges, manometers,
temperature baths/calibrator, multimeters, RTD simulator/tester,
thermocouple calibrator precision source and simulation equipment, direct
temperature indicating meter, standard pH-tester, multi function process
% calibrator, loop calibrator, voltage/current/temperature reference generator,
e -intrinsic safe multifunctic= za'il ator, depth gauge, feeler gauge, dial
L .. \vindicators, portable handheld tacho meters, double channel digital storage
; l,‘ gszilloscope, conduetivity meter, electronic stethoscope, general purpose
/vibration meters, hand-held IR thermometers, humidity & moisture meters,
hazardous and toxic leak detectors, field meters (leak and emission
detectors), laser distance meters, US distance estimators, US handheld flow
meters, US handheld level meters, portable sound level meter, anemometer,
barometer, stop watch, standard technician tools etc,
| 0C0G68
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One set of tool shall be handed over in new condition and one set shall be
used by the Contractor for erection/commissioning.

Each tool or appliance is to be clearly marked with its size and/or purpose.

The tools and appliances supplied may have been used for erection and
commissioning purposes by the Contractor, but shall be handed over in good
working order.

Each set of tools and appliances under category (a) and (d) shall be suitably
arranged in fitted boxes of mild steel construction, the number of boxes
being determined in relation to the layout of the Plant and equipment in
question. If the weight of any box and its contents should be such that it
cannot conveniently be carried, it shall be supported on steerable rubber-
tyred wheels.

Each cabinet and box shall be painted, fitted with a lock and clearly marked
in white letters with the name of the item of equipment for which the tools
and appliances contained are intended.

Suitable storage racks shall be provided for all portable lifting tackle in this
contract.

Suitable lifting lugs, ears or ring bolts, or tapped holes for lifting rings shall
be provided on all equipment items where the weight exceeds 15 kg.

All lifting tackle shall be stamped with a unique identification number and
safe working load. A test certificate from an approved authority shall be
supplied for each item of lifting tackle.

The Contractor shall provide a schedule of all lifting tackle and tools and
appliances being supplied, for the approval of the Employer/Engineer.

The Contractor shall provide all runway beams, trolleys, lifting blocks,
special slings etc. necessary for the safe and efficient handling and
maintepance of the works. Particular attention shall be paid to high level
equipment such as deaerators. Electrically operated hoists and runway
trolleys shall be provided for all lifts in excess of 2.5 tons.

The tools and appliances with the appropriate storage racks, cabinets and
boxes shall be handed over to the Employer at the time of taking over of th
unit.

Where the Contract includes site erection, any special tools or applian
required solely for erection shall be provided by the Contractor for his ow
use and shall remain the property of the Contractor.

One set of tools shall be handed over } _‘mﬂdmon and one set shall be

used by the Bidder/Contragtor for w?dcm?cequrk{lonmg
rq!;( | g 000068

\ v !
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B0.3.8.3

B0.3.9

B0.3.9.1

P T
Documentation ",f (l - T\R

86

For handling of the generator stator the following alternative is also
acceptable: Tandem/combined operation of two turbine hall EOT cranes for
which the necessary arrangements shall be provided. In such case the
combined capacity of two EOT cranes shall not be less than the 105% of
weight of generator stator, including the weight of lifting beam with
swiveling equipment and slings. Main Turbine hall building civil and
structural design shall be done accordingly.

Special lifting and handling appliances may be used by the Contractor for
erection and commissioning, but shall be refurbished by the Contractor and
shall be handed over to the Employer as per in new condition.

Consumables

The Contractor shall supply all chemicals, reagents, resins. lubricants,
grease, filters and consumable items for operation up to COD including top
up requirement at the time of issuance of PAC/ declearation of COD, All
lubricants proposed for the Plant operation shall be suitable for all operating

- and environmental conditions that will be met on site consistent with good

maintenance procedures as instructed in,the maintenance manuals.

All types of chemicals, consumables, lubricants and grease shall be readily
obtainable locally and a number of different types shall be kept lo 2
minimum. For each type and grade of lubricant recommended, the
Contractor shall list at least three equivalent lubricants manufactured by
alternative companies.

The Contractor shall submit to the Employer the list and schedule of
lubricants, greases, chemicals and consumables items including items
qualities and quantities required per month of the Plant operation for the
Employer’s approval eighteen (18) months prior scheduled COD of the i
Unit.

= 8 N
(D)

Documentation with tend\é‘r AS s

T -

General

o [fa consortial hid is submitted, documents on the consortial agreement

« Description of options and alternatives offered

» Completely filled in price-, guarantee-, time-, and data schedules of the
specification

e List of proposed makes and vendors

o Reference lists for delivery and installation of plants of similar type and
size with separate references for the steam generator and steam furbine
operating at same or similar parameters

+ Requirements of grid code which cannot be met (if any) d‘,

B14DADY/FICHT-156702705-v5 FICHTNER / B0-57
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Description of means to accomplish primary frequency control according
to grid code

Description of means to accomplish secondary frequency control
according to grid code

Time schedule engineering for deliveries, erection/installation,
commissioning and reliability test run :
Complete description of the Plant offered including description of the
process and the equipment

¢ Layout drawings of the Plant

Dimensioned drawings and sectional views of the principal plant
components including materials

Schematics of the principal plant systems

General descriptions of individual systems and descriptions of operation
including description of start-up, shutdown and emergency shutdown
procedures

All other documents necessary for comprehension of the offered plants
and equipment

Documents on the quality assurance system, including Quality Assurance
Plan (The Quality Assurance Plan shall-meet the requirements of ISO
9001:2000 and cover all activities trider this FTS.)

Training program and schedule for Employer’s personnel

s Space requirement for lay down area, constriiction site and equipment

List of personnel! including qualification to operate the Plant and 10
perform day-to-day maintenance

o [Initial Spare Part List as described under B03.7
« Equipment maintenance schedules for reliable centered maintenance.

Mechanical

*

Steam Generator
&/ Description for the equipment offered, giving information about:

e . ™
P = moa N
k™ el

Process flow diagram of all systems

Performance diagrams of main pumps and fans

Plant and major equipment start-up curves for cold (all material on
ambient temperature), warm and hot start up to MCR

Water and waste water mass balances.

general outline of installation

main control loops

description of boiler protection system
graphs showing the performance characteristic versus the load (flue gas *
temperatures, steam temperatures etc., including h-p-diagram)

correction curves for ambient conditions and fuel variations

material diagram showing material, dimensions, highest flue gas
temperature and highest steam temperature, design material temperature
and maximum admissible material temperature and design pressure for
components of the steam/water system

"

BO-58
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» pulverizer performance diagram showing tum-down range of pulverizers
and pulverizer outlet temperatures for different coal qualities.

Steam turbine generator
Description for the equipment offered giving information about:

¢ general outline of installation,
= tnain control loops,
« conclusive correction curves for steam turbine and cooling system with
variations in:
» power output with ambient temperature, humidity and river water
temperature
» specific heat rate with ambient temperature, humidity and river water
temperature
« generator efficiency vs. power output for varying power factor
+ degradation curves for the power unit and the Plant
+ diagram showing the output of the turbine, of the generator and of the
generator transformer versus the ambient air temperature (from
+10 °C to +40 °C), humidity (between 20% and 100%) and river water
temperature (from +20 °C 10 +35 °C).

Electrical system

Electrical single-line diagram for the Power Plant including LV,

emergency, safes AC and DC power supply

Electrical single line diagram for the 400/230 kV GIS

Unit protection and measuring single line diagram

Performance diagrams (circle diagrams) of generator, saturation curves,

unbalanced load diagrams

Diagram with the output of the turbine, the generator and the generator

step-up transformer versus ambient temperature

Preliminary lists of motors and electrical consumers including power

demand : '

Auxiliary power requirement of the plant unit

Arrangement of generator bus duct up to generator transformer, H.V and

L.V. Cubicles, unit auxiliary transformer

General arrangement of main electrical equipment within the relevant

buildings, rooms, etc., including cross-sections

Arrangement of connection from generator transformers to 400 kV GIS

Arrangement of connection from start-up/stand-by transformers to 230

kV GIS General arrangement of the 400/230 kV GIS substation including

the related control building and connection 400/230 kV interconnection

transformers to 400 kV and 230 kV GIS

Architecture drawing of the 400/230 kV substation control and

monitoring system

« Description of the individual protection relays with related reference lists

¢ Description of the main electrical equipment (e.g. generator. excitation,
AVR, generator protection, generator step-up and unit auxiliary
transformer, start-up/stand-by transformer, 400/230 kV interconnection

¥ Fho g%

8140A01/FICHT-15702705-v5 FICHTNER &
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transformer, 400 kV reactors, 400/230 kV GIS, Substation Control and
monitoring System, 400/230 kV protection systems, 11 kV switchgear,
ete,)- with related reference lists.

Instrumentation & control system

Control system architecture showing all components provided for this
Plant in their actual structural arrangement
Layout drawing central control room

s Description of hardware, software and design philosophy of the DCS

Reference list for the DCS with indication of plant type, system
architecture and size of the system
Data sheets, descriptions and brochures of the offered BMS and BPS

e Data sheets, descriptions and brochures of the offered local control

systems, in particular PLCs

Data sheets, descriptions and brochures of the CEMS including (if
applicable) common emission data evaluation devices

Data sheets, description and brochures of the communication systems as
specified in the relevant Sections of Section B8

CCTV system philosophy description and configuration drawing

s Data sheets, description and brochures of the training simulator as

specified in the relevant Section of Section B8

Temporary list of all drives, such as unidirectional motors, MOV,
SOV's and remotely operated control valves '

List of modulating controls

List of package systems (black boxes)

Description of field equipment.

Description of structure of the control functions including list of unit co-
ordination level, functional group level, sub-group level

Description of the interface to the boiler protection system and the steam
turbine generator protection system

Procedure for calculation of the availability of the DCS.

Civil

Architectural outline drawings for all buildings and building structures
showing the arrangement of the complete Plant, inclusive of all levels
and Sections

Site plan of the complete Plant showing all buildings, building elements,
roads, landscaping etc.

Schematic design of main buildings

L]
e Typical concrete bluz!. pad and chimney foundation
s Typical pole foundation for HV towers
» Details, with calculations, for the main foundgtion system proposed
» Basic design of Site infrastructure
» Basic design of the chimney T
e Basic detail of the coal storage yard ~ _ = =,
¢ Basic detail of the ash pond. r" d b
'
IlI A
8140A01/FICHT-15702705-v5 FICHTNER -
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B0.3.9.2

Documentation after Award of Contract

The documents required for design, construction, installation, operation and
maintenance of the entire Plant shall be submitted by the Contractor in good
time so as to permit the Plant as a whole to be erected in compliance with
the specified time table.

All documents, including the installation and operation and maintenance
manuals as well as the related software shall be in fluent, legible English. In
addition, operation and maintenance manuals shall be translated into Bangla
and provided as paper copies and in electronic format.

The Contractor shall list all the drawings and submission schedule for the
Employer's approval. Only the most important documents are listed below.
These documents shall be submitted sufficiently in advance, so that
corrections and amendments desired by the Employer as well as
resubmission of the documents will not result in any delays with respect to
the guaranteed time schedule. The Employer reserves the right to request
from the Contractor additional drawings, documents, efc. as may be required
for proper understanding and definition of the design and engineering of the
Plant.

The overall responsibility with regard to completeness, correctness and
suitability for the permit application process remains with the Contractor. In
no case any comment, correction, amendment and approval (if any) by the
Employer shall relief the Contractor from this responsibility.

The drawings and documents to be submitted during this stage are listed in
the various Sections and comprise the following. They shall be submitied
within the specified time scale calculated in weeks after Award of Contract.
Details shall be agreed acn.ordmg 1o the approval procedure for drawings and
documents above.

The Contractor may propose modifications to the list as given below, in

order to ensure timely completion of permit application documents and
performance of the works according to the project’s requirements and in (bgmp Po
accordance with the specified project time schedule. Any modification
this list shall be submitted for Employer’s review and approval.

s

The Employer reserves the right to require detailed information on the

e . F:
o ; progress of drawing and document preparation from the Contractor at an
/ ( ' yme during this stage.
| S 3= G e .I-.'I Ill . e
K oy : - APl i ‘ 25 Sk Weaksaﬂarcontracmwnrd
S et S ST [Rlisaee’] Ferena | (1 Fimal e
\:____._..r‘, ——— - -
e General
= Current list of drawings T 4 every 1 month
s Complete list of documents I 4 every 1 month
B140A01/FICHT-15702705-v5 FICHTNER / &" Bn 81
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‘with proposed subrnlssion
deadlines
» Progress reports =~ -
» Erection and installation
progress reports

structure of Contractors
QA&QC manpower at site

Ta Proposed inspection and
testing programs

° ilad program of Reliability
Test Run

« Testing documents/Report of
results of all tests

e As-built-documentation
including drawings of all
equlpmant

o Spare part ﬂsts

i BTG

+ Timescheduling . .
« Overall time schedule for
design, manufacture, supply,
assembly, erection and
commissioning broken down
for the principal plant
components and all

8140A01/FICHT-15702705-v5 FICHTNER
BIFPCL/EPC-Main Plant/2015/1/

« Noise prapagation caieulatlans

",

2 weeks
after test

6 months ahead

start Reliability
Test Run

1 monlhaﬂer

Unit

1& months
ahead of cOD
of 1 Unit

6 rnon ead
start Reliability
Test Run
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?

mnshuctlon wurks, stating
dates for completion of any
preparatory work from others
which may be necessary

» Nrangememdra\ﬂngsaf A 12 . 24

auxiliary equipment (cubicles,
etc.)

. Pipmg and lnstnmentaﬁon
schematics and isometric
drawings, including list of
pipelines and valves, stating
materials, nominal diameters
and pressure, dimensions,
insulation thickness of all
pipes

2 rnomhs befure

RSy CEead . Start-upandshtﬂdavm
o Maess diagrams with descriptions pre-

=5 (colcl warm, not) commissioning

dd ﬁ!‘.ﬁ@“ﬂﬂsa- lﬁ.;‘.éu - T |,, «
G K £
Cnlndil 'J L .:‘% J?‘- b >4

. Lﬂ‘tlng plan for all llﬂlng
operations (repair,
maintenance, etc:J_ b

BIFPCL/EPC-Main Plant/2015/1/
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e e ¢

+ Design calculations of pumps,
etc.

= Hydraulic model test
procedure of plant water and
cooling water systems;
institute to perform the tests

« Pulverizer performance A with Bid 12
diagram Mth pulverizer turn-

o Rafamme hsis witi A
information on successful
operating years for:
- steam turbines
- steam generators
- pulverizers
- firing systems / burners

« Final correction curves for A - with Bid
Plant and equipment 3
performance tests acc. to .
ASME PTC46 etc.

« Electrical equlprnantsuing A 12 24
Y e calculations (generator main
,»’-M- =¥ connection, transformers,
A e emeriency diesel generators,
| :‘( .+ ., safe AC and DC power supply,
{Ly L= g power cables, etc.)
v ‘\:_ 2 - T G Tt =1 e ol -
e

. Standard circuit di agrams for
all different kinds of electrical

B140A01/FICHT-15702705-v5 FICHTNER W é\f/ BO-64
BIFPCL/EPC-Main Plant/2015/1/ q g 0 ? 7
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: _r-' r.u-t
- Wge rirl=d i = 0 ke
'ﬁg -w?‘—' -t
L S “\-& Ay

e Circuit aiagrams for all
individual electrical equipment

 and

Earthing and lightning plans
with calculations

anen il ety g
EMC concept with coordinated
wervoltage pmteeﬁon

Diagram showing power
output of plant generator and
related transformer vs.

ambient temperature from +20
°C to +40 °C

gamerawr

Ay cable &
e : 'L . ~. A Arrangement drawings
I Al Lagd Iy showing exact location of fire
‘\ iy a3 0 alarm devices if applicable
e\ £
=
- Genaral arrangemaﬂi I 12 24
drawings of the required cable

trays, cable laying plans

; Dimensional érai-nngs of
generator auxiliary eql.npment

cﬁf’ﬁt&ﬂﬂrS

B140A01/FICHT-15702705-v5 FICHTNER
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« Calculation of mechanical | 12 16
stresses of switchgear rooms
due to arcing faults

Protection and metering
diagram for unit protection,
start-up/stand by transformer
protection, 400/230 kV GIS

protection

e Information for electrical =i 8 16
system study by PGCB (see .
releant pat in Section 80)

N e /’ Dasagn conoept expios:on ; A 16 24
e protection
TR L ) 3 o', A .
o Layout drawfngs central A with Bid 24
contral room showing spatial (2D only)

distribution of desks and
panals (3 D view)

_utofelach'unicroom " 16-54. | £ i T
ho Esgah gl' ‘a#-' : . %0 i lz? gt
icles and -\’ J -n?." S, SAD A

Descﬂptuon for all functional 16 24

group controls, functional

schematics (both in machine

language and according to

ISA-standard)

"« DCSPLCinterface” = A a6 24 -

BIFPCL/EPC-Main Plant/2015/1/
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e Engineanng drawings of
. control valves, control
dampers together with their
actuators, orifices, nozzles,
venturi nozzles

» 3D model clash checking and
walk through

« Detailed civil arrangement
drawings of all buildings and
structures, including plan-
views and Sections (scale

. Arrangemant drawings for
external systems including all
supply and disposal facilities,
roads with manoeuvring areas;
outdoor facilities (sewage,
drainage, ducts and trenches,
fencing and gates; tank farm,
outdoor foundations etc
o T i | -

o Deta rﬁvm h

c!ocmmnts

= v I.; _{""
o Detailed foundatlon drawings

B140A01/FICHT-15702705-v5 FICHTNER
BIFPCL/EPG-Main Plant/2015/1/

A 3weeks 3 weeks after
after 30 3D model
model distribution

m' ﬁﬂ? i 5"?
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S OB

for all hulld]ngs and stmctures
(A. E., turbine, boiler and stack
fnundaiions etc )

» Detailed drawings for all et 8 Y
internal services and = | - L %
installation works (HVAC;

water, sewage, drainage,
lighting

+ Detailed drawings for outdoor A b - 24
installations and services .

(sewage, drainage; water,

ducts, trenches, culverts,

pipes, cable routes, manholes,

efc.

Checked and approved
statical and dynamical analysis
prepared/for all buildings and

structures of the Plant

. Principal details and Sections
for traffic areas, especially for
ramps and retainlng walls

. Foundahnn dravmgs and
other underground concrete
works

BIFPCLIEPC Maln Plan20151 FISHTNER 086082 P2 G 508
0000381
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permits

'~ @ Operating manual 1 month :=!I‘ter"=
s operating procedures and COD ofthe 1

instructions of the Plant with ¢ . Unit
description of all systems, commissioni

processes and functional ng

groups

s as built documentation

= general and individual control
concept description

* Plant and equipment
protection and signal
processing descnption with all
alarm and trip signal settings

« all operating conditions

including electrical grid supply

and connection conditions

Purpose: A : for Approval
I : for Information

B0.3.9.3 Data and simulation models

The Tenderer shall submit the data of the Plant for transmission simulation
to PGCB according to the Bangladesh Grid Code however minimum

following data:
COmpoqg.ﬂtg "I‘ ;. i Qa‘hg PN T g A e Valuaofdata
gl e BT LTINS | R g RN T
Generator step-up Rating MVA
transformer
ST NIRRT THOHNONag el IS T Ry
High voltage cnnnectlon
! owvoltage kV
Low voltage connection
8140A01/FICHT-16702705-v5 FICHTNER ¢ B0-69
BIFPCL/EPC-Main Plant/i2015/1/
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LP natural frei:[l.nam.:mr and
vibration band '

"Excier 2 AR W TR TType i S
Range + % of rated vonage

| GovEROTEF: C5E ) S IAEE STypeRe < AR S "““jl!lu"x
Model No.

XS e YR ORI S RS S T

E Deacbaif
um;aumﬁarjrﬁf@l Fx‘: g ' 1'+ '@‘?51 Y

Reave power auxmary load MVAR

The Tenderer shall also submit models for simulation studies which are
compatible with the software used by PGCB. PGCB is using PSS®E
software).

S FoHTNERnGagd ¥ U
000033
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The simulation studies include, but are not limited to:

a. power flow
b short circuit
c. transient stability.

All characteristics and models shall operate in stable and accurate manner
under all frequency range stipulated in this Part BO, including consideration
on the following:

large frequency variations upwards (increasing) up to 52Hz,
large frequency variations downwards (decreasing) up to 47.0Hz,
grid system faults,

splitting of the grid system into islands.

Pl e

All simulation models submitted for stability studies must be in the form of
fully validated models for the software used by PGCB simulation. The
modeis shall be provided complete with the following documentations:

a  imodel software source codes (flecs) as well as object (binary) codes,
b.  description of the models including the engineering of model
derivations,

user operation manuals
user application guides
model block diagrams
values of parameters
input data format
criteria for acceptable operation (threshold parameter values such as
minimum steam pressure, maximum hydrogen pressure, etc).

T 0 R

The models shall represent closely the on-site response and setting.

Generator and excitation systems

The fully validated control block diagram representation of the software
used by PGCB simulation model (including all limiters and power system
stabilisers), shall be submitted to PGCB together with:

gk/ 1. Explanation of all the symbols used
=Y 2. Clearly labelled sub-systems of control and protection, such as, Volt/Hz

|imiter, maximum field current limiter, stator current limiter, minimum
. . field current limiter etc.
g 3. Input-output relationships, by giving:
) a) Equations
_ “ b) Characteristics/Chart/look-up table
e ¢) Other input/output relationship (if any).
4. Indication whether the parameters in the block diagram can be measured

on the actual system,

B140A01/FICHT-15702705-v5 FICHTNER / BO-71
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Governuor

The fully validated control block diagram representation of the software
used by PGCB simulation model for the governor systems shall be
submitted to PGCB together with:

1. Explanation of all the symbols used
2. Clearly labelled sub-systems of control and protection, such as, additional
corrective control against frequency deviations (if any) and other controls
(if any).
3. The following variables, states, and limits:
a) mechanical output
b) generator output
¢) turbine speed .
d) mechanical output of steam turbine (ST)
¢) MW output of ST
f) shaft speed of ST
g) turbine steam pressure of ST
h) turbine steam pressure deviation of ST
i) turbine steam temperature of ST
j) main control valve position of 8T~
k) intercept valve position of ST
I) load limiter signal.
4. Tenderer shall inform valucs of limits and acceptability (or violation)
criteria on the following:
a) reverse power (Cause reverse power trip when violated)
b) Power Load Unbalance (PLU) (or similar) relay trip (if any which
cause trip when set criteria is violated)
¢) operational limits and criteria ,
d) others (if any which cause trip when violated). ‘
5. Tenderer shall inform input-output relationships, by giving
a) Equations '
b) characteristics/chart/look-up tables
¢) other input/output relationship (if any). =
6. Tenderer to inform whether the parameters in the block diagram which
exist and can be measured on the actual system.

The above models and documentation shall be submitted in CD-ROM
media (read only). One hardcopy of the same is also required to be
submitted.

T Due dates and versicns for data submission and simulation models are as
5T s follows:
! LAl

.-'“ | pue dates Type of data to be submitted
i o 90 days after signing of this =~ ‘Committed Project Data
S Agreement ' Contracted Project Data -
Seio, e 90 days prior to the Initial Estimated Registered Data
Operation Date of the First
Unit

E1;géﬂJ!FlgHT-15?ﬂ‘2?l?25-v§ F FICHTNER#H #. - / %/ B0-72
| EPC-Main Plant/20151 @'ﬁ‘ﬂ'ﬂ'&'ﬁ‘- 0 O D O 8 5
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T_ype of data to be submitted
! .;;‘.qg"" e On p el

B0.3.94 Requirements for documentation

Unless agreed otherwise, five (5) hard copies and three (3) sets of electronic
copies of all documents are to be submitted in the English language. In
addition, operation and maintenance manuals shall be translated into Bangla
and provided as paper copies and in electronic format, Electronic Copies
shall be submitted in primary original data format (e.g. DOC, XLS, DWG)
as well as in  printable non-proprietary document format (e.g. PDF).
Especially P&IDs shall be submitted as DWG files and PDF files.

The Contractor shall provide, install, operate and maintain a web based
electronic data room / data server, The format and filing system shall be
mutually agreed between Employer and Contractor.

All documentation shall comply with uniform documentation instructions
according to Employer’s requirements. Detailed requirements for
documentation will be determined during contract execution by the

Employer.

Contractor shall comply with Employer’s directive concerning
documentation requirements for implementation in an automated pl

operation system.

documentation, drawings and listing, etc. shall be submitted in the English
language. [n addition, operation and maintenance manuals shall be
translated into Bangla and provided as paper copies and in glectronic format.

Contractor shall also integrate and submit all the above data for each Unit
into the PSS®E load flow raw data file ("raw data") and PSS®E dynamic
raw data file ("dyr data”) which are ready to be used for studies on operation
and planning of the Grid System by PGCB using PSS®E (to be confirm by
PGCB/BIFPCL)

=~ Data for each Unit shall also include reactive power capability curve of the
~..  Facility. written in the format compatible to PSS®E activity GCAP. For this

b / ~purpose, at least 10 (ten) pairs of data on the generator reactive power

TR 37 J.'capability curve shall be provided for each Unit.

/
) .~ The final requirements for Transmission lines and Interconnecting Facilities
S documentation will be subjected to PGCB's approval which will be made
known during execution stage.

B140A01/FICHT-15702705v5 FICHTNER / hws
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B0.3.9.5 Approval procedure for drawings and documents

The Employer reserves the right T ask the Contractor to submit drawings
and other documents for approval to the Employer or 10 its representative.

Before submittal of any such drawing or other document, the Contractor
shall submit a detailed list comprising all drawings or other documents the
Contractor will produce. Based on this list the Employer will decide which
drawings or other documents will have to be submitted for approval,
information or other purpose. g "

The documents for approval are primarily basic documents and all
documents that are required to check that Contractual and operational
requirements are met. Itis expected that in total approximately 600 to 800
documents will be for approval.

When submitting drawings or other documents for approval, including any
prepared by subcontractors, the Contractor shall certify in each case that he
has examined such drawings or documents and that they comply with the
requirements of the Contract.

The Contractor is requested to provide Third Party Verification of structural
documents, €.8. structural analysis, drawings and connecting details prior o
submission for approval. These documents must contain all information
necessary for the execution of the works.

Approval of a drawing or other document will imply that:

» They have been examined and appear to be in accordance with the basic
design concept of the project and meet the requirements of the
specification.

o They have been examined in relation to compatibility of the items and
equipment with the specification and respect of interconnections with
other items, equipment or systems.

 The Contractor is not relieved of his responsibility under the Contract.

@ The Contractor is to arrange for the revision history of drawings and other

= documents as follows. The first revision shall be indexed by the letter “A”
«followed up by the respective letter in alphabetical order.

‘Bhce the drawing or document is approved for construction by the Employer

] ts representative the document shall be indexed with the number “0”

;/ lowed up by the respective number in chronological order. Hence, the

4equence of the revision index of a design document shall be as follows: A -

B-C-[..]-0-1-2-[.] Each revision is to be. listed in the revision

history with the respective date and a short description of the

modification(s). In addition, all modification(s) shall be highlighted and/or

marked up as specific and detailed as possible.

P ‘3\\
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B0.3.9.5.1

B0.3.95.11
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" provided by the Contractor.

Furthermore, each drawing/document shall be indicated with a unique
document number according to the following standard:

Maitree — Unit — KKS - DCC - 12345 - XYZ - REV

Where:
Maitree Project-Denomination
Unit - 00 (for common), 01 (for unit 1), 02 (for unit 2)
KKS - Function Key as per KKS system (1 to 3 Jetters)
DCC - DCC code according to ENAEC 61355
12345 - Document number
XYZ - Sub-/Contractor number
REV - Revision index

For each comment, the Employer will allocate a priority in the TCS
(Technical Comment Sheet). The priorities range from 1 to 3 as follows:

1 - High Priority
2 - Medium Priority
3 - Low Priority

The TCSs are to be named with the above described identification key and
the supplementary ending “... - RI” (“Revision Income”) for TCSs being
sent from the Contractor to the Employer and .. - RO” (“Revision
Outcome") Vice versa.

The Contractor shall be responsible for any discrepancies, errors or
omissions in the drawings and other documents supplied by him, whether
such drawings or other documents have been approved or not.

Documents which require Approval from Grid Operator/BPDB

Documents especially test procedures and protocols; which are due to
approval by the grid operator or BPDB required following specific timgs=5
submiital and approval. '

Testing Procedure and Protocols

At least one hundred and twenty (120) Days before the scheduled
commencement of the testing and Commissioning of the Plant, the
Contractor shall, upon reguest from BPDB, submit to BPD'B detailed
procedures and protocols to be used during the corresponding testing.
RPDB shall have the opportunity 1o provide written comments, ifany, on

‘the Contractor of said documentation. If BPDB fails to submit written

_1/’ o) bt : ;
Vi Zath “«_ the proposed procedure and protocols within thirty (30) Days of receipt from
Il

* komments to the Contractor within the thirty (30) Days stipulated above, it

shall be deemed to have accepted the detailed procedure and protocols

030038
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B0.3.9.51.2

B0.3.9.5.1.3

8140A01/FICHT-15

On receipt of such comments, if any, the Contractor shall review and submit
the final procedure and protocols, to be used for testing not later than sixty
(60) Days prior to the scheduled commencement of the respective testing
and Commissioning:

4. if BPDB fails to submit written comments to the Contractor within the
thirty (30) Days stipulated above, it shall be deemed to have accepted the
detailed procedure and protocols provided by the Contractor; and 35

b. ifthe Parties fail to reach agreement on the procedures and protocols
within sixty (60) Days prior to the scheduled commencement of the
respective testing and Commissioning,

the matter may be referred to the Engineer by either Party, and the Engineer
shall make the decision on the protocol and procedures within the five (5)
Days of the matter being referred to it, and such decision shall be binding on
the Parties.

Start-up and Test Schedules

At least ninety (90) Days before the scheduled commencement of testing
and commissioning of the First Generating Unit or the Plant, as the case may
be. the intended Start-Up and test schedule for such unit.

Operating Procedures

a. Not later than one hundred and twenty (120) Days before the then
prevailing Scheduled Initial Operations Date, the Contractor shall, upon
request from BPDB, provide BPDB with draft operating procedures
dealing with all operation interfaces between BPDB and the Contractor
including, but not limited to:

method of Day-to-Day communication
key personnel list

clearances and switching practices
outage scheduling

capacity and energy reporting
operating log; and

reactive power support

which shall be consistent wiw :his Agreement, the designs of the Facility
(including the Metering System), the Technical Limits and Prudent Utility
Practices (together, the “Operating Procedures”).

b. Within thirty (30) Days after BPDB's receipt of the draft Operating
Procedures, BPDB shall nofify the Company-of any requested deletions,
amendments or additions. QS( i

BIEPCUEPC-Main Plant/2015/1/
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c. The Company shall make any deletions, amendments or additions that
BPDB reasonably requests unless they would be inconsistent with this
Agreement, the Technical Limits, the designs of the Facility (including
the Metering System), or Prudent Utility Practices and provide such
revised draft to BPDB. which shall be treated as final Operating
Procedure, not later than thirty (30) Days before the then prevailing
Scheduled Commercial Operations Date.

d. Not Used

e. Either Party may, from time to time, request revisions to the Operating
Procedures subject to agreement from the other Party.

B0.3.9.6  Quality control procedure

A comprehensive quality control procedure / quality assurance
programme for all aspects of the works shall be prepared by the Contractor
and shall be submitted to the Employer for approval.

The Contractor shall adopt suitable quality assurance programme (QAP) to
ensure that the equipments and services under the scope of Contract whether
manufactured or performed within Contractor’s works or at his ‘
subcontractor’s premises or at the site or at any other place of work are in
accordarice with the specifications. Such QAP shall be outlined by the
Contractor and shall be finally accepted by the Employer or his authorized
representative after discussions before the start of work. The QAP shall be

generally in line with ISO Systems.

The quality assurance program shall consist at least of the following:

s testing during manufacturing
« workshop inspections and testing
» factory acceptance tests (FAT)

¢ testing at site
« construction inspections and testing
» erection / mechanical completion
» pre-commissioning and commissioning tests (cpld and hot

commissioning)

» optimization of overall Plant ,@\ Sy
+ final inspection and testing /.7 '\
» Bench mark testing (=

5

T

« completion test R J
« performance tests . o
« reliability test run. ol

An outline of the proposed comprehensive quality assurance programme is
to be provided with the Tender and is subject to review by the Employer.

g

000090
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The Contractor shall provide complete laboratory facilities and staff to
perform the required tests. The facilities could be fully or partially on site.
Arrangements could be made with an experienced testing laboratory 10
support the site laboratory, all subject to the approval of the Employer.

Only approved fully qualified and experienced staff shall carry out the
quality control all in accordance with the approved quality control
procedure.

The Contractor shall appoint a dedicated, experienced and competent
QA&QC in-charge at site, preferably directly reporting to the project
manager, supported as necessary by experienced personnel, to ensure the
effective implementation of the approved QAP. An indicative structure of
Contractors QA&QC manpower required to be deployed at site shall be
submitted with the Tender.

The results of the tests shall be made available to the Employer within 24
hours of obtaining the relevant test results. Acceptance of the relevant part
of the work shall be subject to the performed tests showing satisfactory
results. Individual construction completion certificates shall be issued by the
Contractor to certify the readiness for equipment erection (see Section BO).

The Employer may instruct tests at no cost provided either the overall
frequency governed by the specification is not exceeded and the notification
given to the Contractor is equal to that currently being provided by the
Contractor for his normal testing in formality and wamning, or the Employer
has due cause to suspect a change in the quality, such concern having been
advised to the Contractor. The Employer may instruct sampling, testing or
both which satisfy only some or none of the above criteria.

The Employer shall have the right 1o carry out independent inspections and
testing either using his own resources or those of a third party. Should the
Employer require the results to determine the conformance with the
specification then he shall notify and inform the Contractor.

As far as is practicable the Employer shall have free access to the site,
fabrication areas and suppliers work at all times without notice. Should he
discover unsatisfactory work then he will invite a formal joint inspection.
Either after such an inspection or if the Contractor declines the invitatio
Employer shall issue instructions with regard to the faults and their
reparation.

Should any materials, items or complete parts of the works fail toco
with the requirements of this speci fication when tested in accordance Wit
this Section the Employer may reject such materials or items, or condemi™=
complete parts of the works, and demand of the Contractor such

_\;_/ /" teplacement or modification as may be necessary to ensure their compliance.
8140A01/FICHT-156702705-v5 FICHTNER / BO-78
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Should modification or adjustment be deemed a satisfactory alternative to
dempolition and /or removal, the Contractor shall submit full details in
writing such modifications to the Employer for approval, and should such
approval be forthcoming carry them out without undue delay.

If however, the Contractor is required to demolish and /or remove any such
items or materials this shall be carried out quickly and with as little
disruption to the works as possible.

No claims of any sort whatsoever will be entertained arising from the
rejection of any part of the works through failure to meet this specification,
and repairs, demolitions, removals, additional testing etc. Such
modifications, removal, demolitions etc. shall be entirely at the expense of
the Contractor. No extension of the Contract period shall be granted for such
a reason.

If for any reason materials or other items are received or made on site before
approval of them has been granted, these shall be transported, handled and
stored separately or labelled in such a way in order to, wherever possible,
prevent them being incorporated into the works or, should such prevention
not be possible, to accurately define the part(s) of the works in which such
maierials or items were used. , :

Approvals previously granted for any materials etc. shall be withdrewn if
they are not properly transported, handled or stored and otherwise protected
against weather or contaminants which may adversely affect their properties
and subsequent performance. The Contractor has the option of removing
such materials or having them retested for approval.

The Contractor shall submit to Employer, the quality plans and field welding
schedules (for field weld of pressure parts only), along with test procedures
and WPS endorsed by designer wherever applicable, for checks to be done
during manufacturing and erection, for review and approval by Employer.

B0.3.10 Options and Alternatives

B0.3.10.1 Option 3.1: Absorber made of concrete (Optional Offer)

Refer to Amendment No. 1, B3

B0.3.10.2 Option 3.2: Combined Limestone System for Bgth Units
(Optional Offer) =

Ty Loy
P |

.,

-’- T o "
r?'.-,/ :

Refer to Amendment No. 1, B3.

\ 'y Wk
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B0.3.10.3 Option 4.1: Open coal stock yard (Optional Offer)
Refer to Amendment No. 1, B4.

B0.3.10.4 Option 4.2: Screw unloader (Optional Offer)
Refer to Amendment No, 1, B4.

B0.3.10.5 Option 4.3: Open limestone yard (Optional Offer)
Refer to Amendment No. I, B4,

B0.4 Interfaces
The Contractor shall actively clarify all interfaces with the Employer, the
Operator, PGCB and all companies, authorities and any other entity
participating in the project.

B0.4.1 Battery limits of the plant

8140ADY/FICHT-15702705-v5
BIFPCL/EPG-Main Plant/2016/1/

The interfaces for the Plant shall be as follows.

The Contractor shall actively clarify all details of the interfaces with the

Employer, the grid operator (NLDC), the coal supplier, the fuel oil supplier,
the limestone supplier and all other interfacing companies.

All mentioned equipment, connections, connection materials, counter
flanges, shut-off valves, safety valves, seal up material and works are
included in the scope of supply:

PRl 8

TP1

uwj@@'}ﬁ‘oﬁm" jh "’ i

e 400 kV and 230 kV OHL conduc‘lars on
the gantries for connection of the related
GIS bushings.

OHL conductors for connection of the Line
Traps.

i g B

HY overhead
transmission line (OHL)

The Connection from the generator
transformer to the 400/230 kV GIS shall
be included in the Bidder's/Contractor's
scope of supply. The 400 kV and 230 kV
transmission OHL for power evacuation
will be provided by PGCB. The limit of
supply is at the take-off gantries (to be
supplies by the Bidder/Contractor) for the

230/400 kV OHL
For detailed scope refer to Section
) 810333ndB1035
TP2 OHL Protection’ ‘e None
FICHTNER V @ B0-80

BE0O 50093



312644/2021/PS-PEM-MAX 110

8-S " .'.l & ,,.,'- j_} o )

™3 OHL Telecommunication e Terminals on the line traps for connection
of the telecommunication equipment
provided by PGCE on the related gantries

o Terminals in the telecommunication
panels provided by PGCB and located in
the control building of the 400/230 kV GIS
for connection of the cables for the signal
exchange with the PGCB/NLDC and for
the teleprotection.

e Terminals in the tefecommunication
panels provided by PGCB and located in
the control building of the 400/230 kV GIS
for connection of the cables for
auxiliary/control power supply (240V AC,
220 VDC and 48VDC).

The cabling between Contractor's cubicles
and the telecommunication equipment

ed by BPDB in the Control Building
of the 400/132 kV GIS shall be in the
scope of the Bidder/Contractor.

on a8 10f

rolechor alll | 1 e N _-'
Intake from Possur river; all required
and services in scope

5

| Eei =1 a ."‘J-"":‘ SCcope™™
Coal unloader at jetty (all coal vessel

berthing, mooring and unloading facilities

within scope of supplies and services)

il 2 Y

Ay
TPS Limestone supply Coal unloader at jetty (all coal vessel
fo berthing, mooring and unloading faciities
— within scope of supplies and seivices)
oL ‘:‘\ (common equipment with coal supply)
ATy
.f? / g N \'I
X, hoe i J 5
o : / i ,
B140A01/FICHT-15702705-v5 FICHTNER e_&ﬁ_g_g.s_ BO-81
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Outlet connection at:

® Truck loading from bottom ash storage
silos

@ Truck loading from intermediate bottom
ash silos

e ash pond

All supplies and services in scope

Complete ship loading system from silo with
all accessories shall be in
Bidder's/Contractor's scope.

- » - i 4 )
TP13 Raw water supply Pipef ne 1 m outsade Plant boundary.
interface with raw water supplier
ITPI4UN. 1 ‘Sewage wateid | 1§ Discharge to Passur iveri i I
TP15 Storm water Discharge to Passur rfvEr outside the Plant

area; all required supplies and services in

P17 Waste wate. a,.~ ey m'facmy external umposal
scheduled waste for
d|spcsal R
TP18. T © |Chemicals receiving facility . R
TP18 Terminals in the 11 kV unit board of the

Power Plant
For the supply of the township redundant 11

kV feeders (2 x 100%), one from the 11 kV
unit boards of each unit, shall be provided as

8140A0/FICHT-15702705-v5 ICHTNER M_e. % ﬁ/ﬁ B0-82
BIFPCL/EPC-Main Plant2015/1/
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i R e
per section B7.1.1. Cables and raceways a
out of Bidders/Contractor’s scope of supply,
however, sufficient free space to be
considered by the Bidder/Contractor for later
installation of associated cables and
raceways towards township area.

sipkdlnie

£ " (Construction Water: - -
" As described under Section B9 the supply of construction water is in the
—=" scope of Bidder/Contractor. It is not allowed to use ground water. For

construction water shall be used only river water suitably treated for hj
pUrposes.

. B0.4.2 Interfaces to electricity dispatcher

Communication, control, monitoring and voice channels will be provi
between the Facility and BPDB’s National/ Regional Control Center by
BPDB. The Contractor shall provide interconnection within the Facility for
all such communication circuits/ channels.

814DA01/FICHT-15702705-v5 FICHTNER ﬂ_u_g_g.g—]'— / é BO0-83
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B0.4.2.3
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Interface between the Power Plant and the NLDC

In order to link the Plant to the 400 kV PGCB National Load Dispatch
Center (NLDC) the Contractor shall make available all analogue and digital
signals in accordance with the requirements of the Bangladeshi Grid Code
and as requested by PGCB and the Employer. These will include command
signals from the NLDC to the Plant’s automatic load control systems (AGC,
see Part BS).

The Contractor shall liaise with NLDC to facilitate necessary interfacing
with the SCADA System in NLDC. All necessary firmware and software
with suitable communication link through serial interface (to match the
protocol of the existing system) shall be provided by the Contractor.
Necessary reconfiguration is to be done by the Contractor to establish
logical link with the existing SCADA system in NLDC.

Further, reconfiguration of the database and various display builder
functions of the SCADA system in NLDC to accommodate additional
signals are under the scope of work of the Contractor.

The following reserve requirements shall be taken into account:
o Min. 10% of the equipment installed shall be a reserve to enable handling

of an additional 10% of signals without the need for equipment
extensions.

"s Min. 15% of the equipment installed shall be a reserve to enable handling

of an additional 15% of signals by extending the equipment but without
the need to modify the existing structure of any of the interface
marshalling cubicles installed. y

Signal interface to NLDC for automatic generation control

The power plant shall be equipped with terminals to receive command from
the BPDB load dispatch center to allow control from NLDC.

The NLDC shall be able 1o link to the Automatic Generation Control (AGC)
via telecontrol facilities so as to act on the turbine load control, adjusting the
latter by decrease/increase load commands. All measurement data to

indicate if the target load has been matched shall be transmitted by the
telecontrol system to NLDC. Type and initial number of signals are defing

in Section BS.

Interfaces between the 400/230kV substation and the NLD

The Contractor (in consultation with BPDB) shall provide suitable interfac
unit for communication links to the PGCB’s SCADA system for
communication, control, monitoring and voice channels to accommodate the
PGCB and the National/ Regional Control Center requirements.

FlCHTNEM / e
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- N The Power Plant shall be able to supervise and control the substation via an
. _\OPC client workstation installed in the Power Plant’s CCR. The Contractor

The communication interface unit shall be adequate to fulfil the PGCB/
NLDC information requirement. Communication to the Nationa) Load
Dispatch Center shall be provided by data communication, utilizing both,
the IEC 60870-5- 104 and the IEC 60870-5-101 protocols. Settings shall
ensure interoperability with the remote National Load Dispatch Center.

For possible future extensions, it shall be possible to interface with two
remote control centers simultaneously by using dual port capability.

From the National Load Dispatch Center, all related high voltage apparatus
of the substations shall be remote controlled and monitored. Necessary
interface shall be provided within the substation automation system for
receiving the signals from PGCB grid control.

Al signals of the substation required for the control and monitoring from
the remote National Load Dispatch Center shall be made available for data

{ransmission via the gateway.

The scope of supply includes all required equipment and installations to
enable the substation for the proper conmection of the required control and
monitoring signals. Communication, telemetry, fiber optical terminal and
tele-protection equipment (PLCC) will be supplied and installed by PGCB
at Company substation end matching with PGCB’s remote substation end
requirements. However, line trap and capacitive voltage transformer of
required rating along with 48 VDC/AC auxiliary supply at Company
substation end shall be provided by the Contractor, The Contractor shall
supply and install the necessary cabling and cubicles. Cabling between these
cubicles and the telecommunication equipment provided by PGCB shall be
provided and installed by the Contractor.

The cabling between Contractor's cubicles and the telecommunication
equipment provided by PGCB in the Control Building of the 400/230 kV
GIS shall be in the scope of the Bidder/Contractor.

Interfaces between the 400/230kV substation and the Power /s /
Plant :

The Contractor is responsible for the construction of the intercounections
between the substation and the Power Plant. Provision and installatior of all
control and signal cables between the substation and the Power Plant 15
within the tespunutiliy o4 b Tontractor.

= ' shiall provide and install the OPC Server/Client architecture as well as all

ecessary equipment required for the proper translation of the native data
(either acquired directly from the TEDs or from connectivity with the station
bus) in OPC-format and the data provision at the OPC-client in the Power
Plant control room via a TCP/IP communication link,

B140A01/FICHT-15702705-v5 FICHTNEW ,/ M BO-B5
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In addition the SCMS may communicate with the DCS either by serial
communication link or by hardwired connection. In the former, dual
redundant links and communication apparatus must be provided. However,
the watchdog signalling logic must be hardwired so that this will continue to
operate effectively even during SCMS failure.

B0.4.25 Interface to power transmission system (PGCB - Power Grid
Company of Bangladesh)

The interface between the power transmission system of PGCB and Maitree-
STPP will be the following points of the 400/230 kV GIS:

® 400 kV and 230 kV Interconnection:
« 400 kV and 230 kV OHL conductors on the gantries for connection of
the GIS bushings. The gantries shall be provided under the Maitree-

STPP project.

¢ 400 kV and 230 kV OHL Protection, Control and Synchromzatlon
+ None.

Remark: The 400 kV and 230 kV OHL protection on the Power Plant end
(not on the remote end) shall be included in the scope of supply of the
Maiiree-STPP Project.

e Telecommunication:
o Terminals on the line traps for connection of the telecommunication
gﬁ, equipment provided by PGCB on the related gantries
» Terminals in the telecommunication panels provided by PGCB and
j located in the control building of the 400/230 kV GIS for connection
P : of the cables for the signal exchange with the LDC and for the
fof £l % teleprotection.
( ) ... | « Terminals in the telecommunication panels provided by PGCB and
P / located in the control building of the 400/230 kV GIS for connection
R, o of the cables for auxiliary/control power supply (240V AC, 220 VDC
S, L and 48VDC).
s Earthing:
« Terminals on the gantries for connection of the OPGW.

B0.4.3 Metering

Sufficient metering devices shall be provided to enable an enerpefie
balancing of the power unit, all fuel consumers and additionally the Plant
comprising gross and net electric power, coal flow, fuel oil flow, calorific
value of fuels, fuels heat energy, eleciric power, specific heat consumption,
etc. for tariff metering and internal balancing purposes.

8140A01/FICHT-15702705-v5 FICHTNER W dD’ B0-86
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B0.5

B0.6

B0.6.1

Metering devices of electrical signals such as frequency, voltage, active
power, reactive power, and energy shall be provided:

i for the power unit for tariff metering at the switchyard
ii for the power unit and additional the Plant for internal balancing
purposes at all switchgears and all generators.

The final number and type of metering device, their accuracy and signal
interface requirements shall be according to the Employer’s requirements
(see Part B10 and Annex E) and the requirements of the relevant grid code.

Technical Schedules

BO/TS Design Conditions
Design Data
List of Major Equipment and Service Suppliers
Guarantees

General Technical Requirements

General requirements

The following directions, information and technical requirements for design,
engineering, manufacturing, procurement, construction, commissioning,
start-up and testing shall be observed as far as they are applicable for the
equipment to be delivered. The requirements stated in this Section of
Géneral Technical Requirements are valid for all sections of the
specification, except only where additional and/or special requirements are
specified.

In case of a contradiction between different Sections of this specification or
mentioned standards, the more stringent requirements shall be applicable to
Contractor.

Any changes on the design of any part of the Plant, which may becopi
necessary after signing of the Contract, have to be submitted by the|;
Contractor in writing to the Employer for approval, being sufficientlyg
substantiated and justified.

The Plant shall be new and clean, and designed, manufactured and arranged
so that it will have a functional design and a pleasant appearance, All parts

" of the Plant shall be arranged in such a manner as to facilitate surveillance

by the operator and to ease maintenance, operation and control.

The parts of the Plant shall be desi gned and arranged so that they can be
easily inspected, cleaned, erected and dismantled without necessitating large
scale dismantling of other parts of the Plant. They shall be designed,

8140A01/FICHT-15702705-v5 FICHTNER dﬁ—ao-a?
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B0.6.2

manufactured and put into operation n accordance with the latest
recognized rules of workmanship, modern engineering practice and with
good standards of prudence applicable to the international electricity
generation industry which would have been expected to accomplish the
desired result at the lowest reasonable cost consistent with reliability, safety
and expedition.

The regulations, standards and guidelines listed in the Specification as well
as all applicable laws and governmental decrees, regulations, orders, etc.
shall be observed in the design, calculation, manufacture, erection,
installation, testing, commissioning and start-up of all parts of the Plant.

The following shall be considered in the design and engineering of the Plant
facilities:

o All parts of the Plant shall be suitable in every respect for continuous
operation at maximum output as well as part loads and expected transient
operating conditions peculiar to the site and shall be able to safely
withstand the stresses arising from the operating conditions without any
reduction in its planned life.

» The Contractor shall familiarize himself with the conditions on site.

« Suitable and automatically acting protection and safety measures shall be
provided for automatic lad reduction or shut down of equipment in case
of abnormal operating conditions,.

s Switchover to stand-by units shall be automatically, as far as required for
continuous Plant operation without interruption of Plant operation.

e In case of equipment and/or system shut down process conditioned
drainage of components (such as pipelines, tanks, etc.) shall be performed
automatically from the control room.

« Minor equipment which, in case of failure would cause a failure of a
power generation unit and/or the Plant is to be provided with a stand-by
facility in order to ensure further operation of the power generation uuit
or the Plant.

« All live, moving and rotating parts shall be provided with appropriate
effective protection in order to avoid danger to the operating staff. All
metal parts shall be electrically grounded.

s All equipment shall be designed to ensure start-up from any condition,
i.e. from long term shut-down, cold, warm or hot condition without
necessitating special or preparatory measures.

o The project language shall be English.

Standards and codes

standards, accident prevention gegulations and local rules and legal
regulations. S o,

4 ' 2
4 / :
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All materials and equipment supplied and all work carried out as well as

calculation sheets, drawings quality and class of goods, methods of

inspection, specific design features of equipment and parts and acceptances
of partial plants shall comply in every respect with the applicable standards,

codes and regulations t0 be

.....I..... a & = = @ ...II. a B & 9 @

American Association of State Highway and
transportation Officials

American Concrete Institute

American Gear Manufacturers Association
American Institute of Steel Construction
American Iron & Steel Institute

American Moving and Conditioning
Association

American National Standards Institute
American Petroleum Institute

American Public Health Association
American Society for Testing and Materials
American Society of Civil Engineers
American Society of Heating, Refrigeration &
Air Conditioning Engineers

American Society of Mechanical Engineers
American Water Works Association
American Welding Society

American Wire Gauge

Anti-Friction Bearing Manufactures
Association

Architectural Institute of Japan

Association Francaise de Normalisation
British Standards Institute

Chlorine Institute

Crane Manufacturers Association of America
Deutsches Institut fiir Normung

Diesel Engine Manufacturers Association
European Norm

Expansion Joint Manufacturer Association
Fédération Européene de Manutention

Heat Exchanger Institute

Hydraulic Institute

Tiluminated Engineers Society

Institute of Electrical and Electronies
Engineers

Instrument Society of America

Insulated Power Cable Engineers Association
International Electrotechnical Commission
International Standards Organization
Japanese Architectural Standard Specification

FICHTNER

BIFPCL/IEPC-Maln Plant/201601/

chosen from the following:

AASHTO

ACI
AGMA
AISC
AISI

AMCA

ANSI
APL
APHA
ASTM
ASCE

ASHRAE

ASME
AWWA
AWS
AWG

AFBMA

- Al
AFNOR
BS
CI
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o Japanelsc_Elecmca] Manufacturers JEMA
Association
e Japanese Electrotechnical Institute JEC
» Japanese Industrial Standards JIs
s Manufacturers Standardization Society MSS
e National Association of Corrosion Engineers NACE
e National Electrical Code (USA) NEC
e National Electrical Manufacturer’s
Association (USA) A
¢ National Electrical Safety Code NESC
e National Fire Protection Association NFPA
e National Structural Code for Building NSCB
» Occupation Safety and Health Administration OSHA
« Portland Cement Association PCA
s Properties of Water and Steam IFC
e Scientific Apparatus Manufacturers SAMA
Association
o Society of Automotive Engineers ASE
» Standards of Japanese Electrotechnical TEC
Committee
Steel Structures Painting Council SSPC
Technische Vereinigung der VGB
Grosskraftwerksbetreiber
. Tubula?.r ?Ixchangcr Manufacturers TEMA
Association
e Underwriters Laboratory  _ : UL
¢ Uniform Building Code UBC
¢ Verband Deutscher Elektrotechniker VDE
e Verein Deutscher Ingenieure VDI
96}( ¢ Vereinigung Deutscher Elektrizitdtswerke VDEW
(Association of German Power Plants)
===« Water Pollution Control Federation WPCF

ST
ﬁ( . ‘Geperally, all internationally and nationally recognized standards as above

_ &) Occupational Safety Board of Bangladesh
~—" b) Department of Inspection for Factories and Establishments, Bangladesh
c) Department of Environment, Bangladesh
d) Bangladesh Power 1'2v2lopment Board
e) Bangladesh Energy Regulatory Commission
f) Ministry of Power, Energy and Mineral Resources
g) Bangladesh Fire Service and Civil Defence Ministry
h) All relevant Bangladesh National Statutory Regulations
i) Bangladesh National Building Code
j) Bangladesh Standards
k) Local Authorities.

B14DAD1/FICHT-16702705-v5 FICHTNER w Jr—B0-90
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All steam boilers and unfired pressure vessels together with associated
pipework and fittings shall comply with the Bangladesh Boiler Act, 1923
with amendments.

All pressure parts shall be designed in accordance with applicable ASME
codes.

All services, supplies and works shall comply with the requirements of the
relevant laws of Bangladesh and the IFC/World Bank Group Standards and
Guidelines in their latest edition, including but not limited to:

Environmental Conservation Rules

Bangladesh Energy Regulatory Commission Act;

BERC Licensing Regulation

BERC Technical Quality Standards;

Bangladesh National Building Code;

other applicable laws in Bangladesh;

[FC Performance Standards on Envirorimental and Social Sustainability;
IFC / World Bank Group Environmental, Health and Safety (EIIS)
General Guidelines ;

« [EC / World Bank Group EHS Guidelines for Thermal Power Plants;
e IFC/ World Bank Group FHS Guidelines for Electric Power
Transmission and Distribution.

e & = & % & % &

It is the Contractor’s responsibility to provide sufficient evidence that any
national or other standard the Contractor proposes (other than those
mentioned above) will ensure an equivalent or higher standard.

Immediately after effective date of the Contract the Contractor shall supply
an indexed list of all standards, codes and associated standards referred to,
to which the work is to be performed. A copy of all applied standards shall
be forwarded to the Employer. The Contractor shall supply preferably two
(2) searchable soficopies, else two (2) hardcopies each.

B0.6.3 Plant and equipment identification
The Contractor shall apply a plant identification system showing the name
and number of each item of Plant and its respective arrangement drawing
_2—  number and add any additional items necessary to fully identify the Plant.
L LN
, A -{g}’u design submissions shall include a detailed labelling list indicating I'."

%

8140A01/FICHT-15702705-v5 FICHTNER
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¢ Bmployer or its representative.

g }
=1
)
I 4 = . . % Q/
~_ " The identification and numbering of equipment, systems, items, etc. of

- ”-'/lg‘bel text, size of the lettering and fixing details for the approval of the 2

supply, as well as of all documents and drawings shall be in accordance with

dpf—=0-91
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\mjwework systems shall be identified with a colour identification systems in

—-

the VGB guideline RDS-PP (Reference Designation System for Power
Plants - KKS system).

There is to be only one approved description for any one item of Plant and
this must be used consistently for Plant, electrical and instrumentation
designations throughout.

The Contractor shall supply all labels (Plant and Equipment identification
Plates), nameplates, manufacturer’s equipment nameplate, instruction and
warning plates necessary for the identification and safe operation of'the
Plant, and all inscriptions shall be in the English language and Bangla
language.

All labels, nameplates, instruction and warning plates shall be securely fixed
to items of Plant and equipment with stainless stee] rivets, plated self-
tapping screws or other approved means. The use of adhesives will not be
permitted.

Nameplates for Plant and equipment identification and record purposes shall
be manufactured from stainless ste¢] or aluminium with a mat or satin
finish, and engraved with black lettering of a size which is legible from the
working position,

Warmning plates shall be manufactured from stainless steel ar aluminium
engraved red lettering on a white background and sited in the position where
they afford maximum safety of personnel.

All equipment within panels and desks shall be individually identified by
satin or mat finish stainless steel or aluminium labels.

Each circuit breaker panel, electrical control panel, relay panel, etc. shall
have a circuit designation label on the front as well as on the rear panels
engraved with black lettering in accordance with the circuit designation
system. Circuit designations must be precise'and convey complete
information. There should be no doubt whatsoever for the operation as to
which area of the Plant a particular feeder is supplying with power, Labels
such as interconnector 1 or feeder 2 are not acceptable. Corridor type panels
shall in addition have circuit designation labels within the panels.

" colburs at the nameplates and, if necessary by colour bands and with KKS
- ‘nyimbering and plain language. The direction of flow shall be shown.

‘w}f‘nmit}r with the colours according to the Employer’s specification, with

Each valve/instrument shall be fitted with a stainless steel or aluminiu
nameplate indicating the valve/instrument service and reference nu
accordance with the approved equipment coding system.
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Where possible valve nameplates shall be circular and shall be fitted under
the handwheel captive nut. They have to be of such a diameter that there is
no danger for persons operating the valve or that they do not prevent lock-
off of this valve; on check valves and small valves the Contractor may
provide rectangular nameplates fitted to brackets on the valve or attached to
a wall or steelwork in a convenient position adjacent lo the valve.

B0.6.4 Marking and labelling

Each crate or package is to contain a packing list in a waterproof envelope.
All items of material are to be clearly marked for easy identification against
the packing list.

All cases, packages, etc. are to be clearly marked on the outside to indicate
the total weight, where the weight is bearing and the correct position of the
slings and are to bear an identification mark relating them to the appropriate
shipping documents,

All stencil marks on the outside of cases are either to be made in waterproof
material or protected by shellac or varnish to prevent obliteration in transit.

B0.6.5 Corrosion protection, coating and galvanizing

This specification shall be used for the corrosion protection of steel
structures, components, pipings and equipment in general which are
installed in confined areas (indoors) or outdoors.

Surface preparation, as well as protective coatings and coating systems are
based on this specification in order to assure that structural parts of different
suppliers will get a corrosion protection of similar and high quality.

Coating material shall only be supplied by manufacturers with international
experience and their products can be obtained internationally.

Regarding maintenance work (storage), application and supervision of
%, coating work, choice of coating suppliers should be minimized. At any rate,

similar parts of structures/components (such as structural steel, container 2200 Poys
5

8
s/ 4

piping, etc.) shall only be coated with products of one individual

&
—_— manufacturer. %;
. a— L N =
f / e \-,IThe materials and equipinent vsed, the methods of application and the
__ 'quiality of work shall at all times be subject to the inspection and approv

& Empioyer or his Representative.

~___-—— To mitigate crevice corrosion, the designs and construction of structures and
equipment shall ensure that no collection of water occurs in crevices which
could lead to crevice corrosion.

B140AOTIFICHT-15702705-v5 FICHTNER B.L}ﬁj__e__} yy cﬁ?j B0-93
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It is the responsibility of the Contractor to ensure that, for all supplied
equipment (including that from sub suppliers):

The protection system is perfectly suitable for the Site conditions and for
the specific purpose.

The shop paints provide a sufficient protection during transport, storage
and erection.

The shop paints are suitable for handling and erection conditions
(slinging, Site welding works etc.) and are compatible with the Site
finishing coats

All necessary precautions are taken in order to prevent damage to paints
during storage, handling, welding.

The necessary repairs are carefully executed as soon as possible.

* The colour RAL number of the finishing coat has been approved by the

Employer, including identification code for piping.

Standardised equipment will be painted according to the manufacturer’s
standard.

All corrosion protection and coating on site shall be done in a workshop
specifically for the purpose of the application of corrosion protection and
coating. . X '

Codes and standards

Applicable standards are:

e Product data of coating manufacturer

o« DIN2403  Indication of pipe-lines according to flowing material

« DIN 4762 Surface ronghness

= [SO 8503 Surface roughness

= DIN 8201 Part 1-9 tight blasting agents

e DIN 50976 Corrosion protection, hot dip batch galvanizing of single

A T "o~ RAL Colour card L
/ /r “s, ISO 8501-1 Preparation of steel substrates before application of e e o3
T \ paints and related products C o G
k ( - » SSPC Vol. i and 2 Steel structure painting council b i,

parts, requirements and testing

DIN 55928  Part 1-9 corrosion protection of structural steel
work through protective coatings and topcoats

1SO 8501 Preparation of steel substrates before application of
paints and associated products

ISO 12944  Paints and varnishes — corrosion protection of steel
structures by protective paint systems

rface preparation and cleaning of surfaces in the shop gk

Prior to blasting, areas have to be cleaned from oil, grease, paint residues, -

splatters, welding splashes and welding slag using a suitable aqueous
degreaser, or solvent for more severe grease contamination. The cleaning
should be to provide a “water break free surface”.

B140ADV/FICHT-15702705-v5 FICHTNER
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Sharp edges have to be rounded off.

Contaminations caused by salts, acids and alkali solutions shall be
eliminated by rinsing with water up to a pH value of 6-8. Soluble salt
contamination is to be tested using the Weber Reilly test method (or similar
approved) and pH is to be tested using universal indicator paper strips prior
to continuation with the blasting.

The preparation of substrates shall be carried out on the basis of the
specifications of ISO 12944 part 4 and ISO 8501. The preparation of steel
before application of paint and related products shall be in line with ISO
11124 for metallic blast cleaning abrasives and ISO 11126 for non-metallic
blast cleaning abrasives. No recycled blast grit may be utilised.

After blasting, an anchor profile of 25 - 50 pm shall be achieved. Blasted
surfaces have to be provided with a prime coat of the approved coating
system immediately within 4 hours of blasting. All blasting and priming
must take place outside of the high humidity penods of the day (i.e.
maximum relative humidity of 80%).

Cleaning to be performed on site

Steel work protected by shop primer after arrival on site must be cleaned of
salt, sand. oil, etc. before the first coat of paint is applied on site. Shop
primer damaged during transport must be rectified by blast-cleaning and
coating before application of the site coats.

Wood surfaces shall be sanded clean. All nail holes shall be puttied and
sanded before priming, , unless tie specific coating system allows for
coating onto damp concrete, in which case only with approval from the
Employer.

If a protective coating of concrete is required, concrete shall be allowed to
cure before painting. ~

Transport and erection damages, as well as damages which result
additional welding have to be repalred as soon as possible. The damage@" ' CL

o

* abrasive blasting according to DIN 1SO 8501-1.
!
/ Cleaning of prime and intermediate coats (if required)

/' Ta prevent contamination by mineral oil products, areas with prime and

intermediate coat have to be treated with suitable cleaning agent. Cleaniing
has to be done free of residues, e.g. with alkaline detergents and thorough
washing done with fresh water. Rusty spots have to be removed according to
required purity. Metallic arcas which are provided with temporary corrosion
protection have to be cleaned. No oxidation products shall remain on the
surface, Further care shall be taken that on hot components, no destructive
or reaction products will be released when heating which could injure
insulation.

8140A01/FICHT-15702705-v5 FICHTNER v d"’iau-gs
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Application procedure

When using the provided coating material, strict adherence to all application
instructions given in product data of coating manufacturer is necessary. To
obtain the maximum performance, technical data as well as application
instructions for the individual coating material have to be strictly followed.
For a multi-layer coating system each layer has to have a different colour
shade in order to clearly identify number of coats applied.

The last finish coat has to be applied in the specified colour shade.

All paintings shall be performed accordiﬁg to ISO 12944, The durability of
all paintings shall be “high™ which corresponds to 15 years.

The interval between applying the different coats has to follow according to
supplier's precautions. Each layer has to be cleaned and released from spray
dust before the next layer will be applied. Prior to applying a further layer,
the last one has to be repaired. All coatings have to be applied without
retarding.

Following application procedures are allowed:

o prime coats by airless spray
areas like disconnections, angles, comers, etc. which are difficult to be
reached can be applied by brush or roller

» repair of prime coat by brush

o finish coats ! _
« at works by airless spray, roller or brush / ," _ Q»—\

» at site by roller or brush or airless spray.

When applying coating systems by roller, rollers have to be of kind h’h‘d e 7
quahty which make an appropriate application possible. e R

Control areas in accordance with the coating supplier’s instructions have to
be applied. For this procedure, a schedule for control areas has to be
prepared by the Contractor and coating supplier which corresponds with the
requirements of the warranty agreement, .

Number and performance of the control areas have to be done in accordance
with 1SO 12944 part 7 and have to be documented in writing.

appllcatmn shall take place either in the condition of the relative

/ \u idity not within the given limit or in case of poor weather conditivns

such as fog, dust, rain, snow, hail or when it can be assumed that such

: -, copditions of poor weather will arise within 2 hours after application.

Temperature of the coated parts has always to be above 5 °C and 3 K above

dew point.

All specified dry film thicknesses (DFT) are minimum thicknesses.
814DA01/FICHT-15702705-5 FICHTNER / éf’“ B0-96
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Welding seams executed at site have to be taped with an adhesive tape of
about 30-50 mm after surface preparation (blasting or manual derusting) and
prior to application in the manufacturing plant and to be coated with

stripping coat.

Chequered plates, nap plates, etc. have not to be covered with adhesive tape,
but have to be coated with stripping coat in a dry film thickness of at least
150 pm.

Edging lines on steel structure have to be taped prior to application and after
blasting in sufficient width or have to be protected with varnish before
application. Thickness of prime coat may be 50 pm maximum.

During repairing works at site on shop-primed structures, it is important that
different coats will have different colour shades. Numbers of layers have to
be the same as the original coating system to be used.

Application of temporary primer on structures which have to be insulated
has to be in accordance with a sufficient corrosion protection for the period
of storage respectively erection time.

Galvanizing

Galvanizing work shall conform in all respects to 1SO 1461 or equivalent
standards and shall be performed by the hot dip process unless otherwise
specified.

It is essential that details of steel members and assemblies which are to be
hot-dip galvanized should be designed to suit the requirements of the
process. They should be in accordance with ISO 12944,

Vent holes and drain holes shall be provided to avoid high infernal pressures
and air locks during immersion and to ensure that molten zinc is not retained
in pockets during withdrawal.

Careful cleaning of welds is necessary before welded assemblies are dipped.
All defects of the steel surface including cracks, surface laminations, laps

mr——

and folds shall be removed in accordance with BS 4360. All drilling, g b
cutting, welding, forming and final fabrication of unit members and 1 /’2}:“ N
assemblies shall be completed. where feasible, before the structures are |- ' “orp

galvanized.

L s
The minimum coating thickness shall be as specified in Table | of BS ?29\\1\.:_-_:'-:"-.-.:.,
Structural steel items shall be first grit-blasted to BS 4232. second quality, =
(Sa 2 1/2) or pickled in a bath, and the minimum average coating weight on
steel Sections 5 mm thick angd over shall be 900 g/m’, on steel Sections 2 - 5
mm thick 600 g/m”, A TR

A, IR 00011C
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Galvanized contact surfaces to be joined by high-tensile friction-grip bolts
shall be roughened before assembly so that the required slip factor is
achieved. Care shall be taken to ensure that the roughening is confined to
the area of the mating faces.

Protected slings must be used for off-loading and erection. Galvanized
work, which is to be stored at the works or on site shall be stacked so as to
provide adequate ventilation for all surfaces to avoid wet storage staining
(white rust).

Small areas of the galvanized coating damaged in any way shall be restored
by:

e cleaning the area of any weld slag and thorough wire brushing to give a
clean surface

e The application of two coats of zinc-rich paint, or the application of a low
melting point zinc alloy repair rod or powder to the damaged area, which
is heated to 300 °C or the treatment with suitable cold galvanizing paint,
such as ORAPI n.z.a.b 706. All zinc rich paint used for such repairs must
contain a minimum of 81% by mass of zinc in the dry film. AT

Connections between galvanized surfaces and copper, copper alloy or
aluminium surfaces shall he protected by suitable tape wrapping.

R 2X] /

\-.
o
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B06.6 Vibration

Steam turbine generator

The steam turbine and generator have to be statically and dynamically
balanced in the workshop such that the following levels of vibrations can be
achieved:

For the steam turbine and the generator the vibration level, measured on
the rotating parts at each main bearing shall not exceed the upper limit of
the zone “A" as defined in ISO 7919 at steady conditions.

For the steam turbine and the generator, the vibration level, measured on
the rotating parts at eacli main bearing shall not exceed the upper limit of

-zone "B” as defined in ISO 7919 for transient operation at rated speed.

In no case (except alarm condition), the vibrations measured on the
rotating parts shall exceed 0.5 of the minimal clearance of the bearings,
for the measurements installed near the bearings. This requirement is
valid for all speed ranges and load conditions. If conflicts exist between
the different specifications, the more restrictive value shall be applied.

The location of sensor. element shall be according established standards and
generally recognised codes of practice.

Other rotating equipment

Unless otherwise stated or agreed by the Employer all rotating equipment
must have statically and dynamically balanced in the workshop such that the
following levels of vibrations can be achieved:

For large rotating equipment (boiler feedwater pumps, main cooling
water pumps, fans (PAFs, FDFs, IDFs), condensate pumps, etc.) the
vibration levels, measured on the non-rotating parts, shall not exceed the
upper limit of zone “A™ as defined in ISO 10816 at steady conditions. For
other areas e.g. min flow or run out flow, zone limit *“B* shall be
maintained. i

For standard pumps, other rotating equipment and reciprocating pumps,
the vibration levels, measured on the non-rotating parts, shall not excese

equipment which is not covered by 1SO 10816, the manufac
standard shall be applied.

For all rotating equipment at transient conditions, the vibratiogelk
measured on the non-rotating parts, shall not exceed the zone
defined in ISO 10816. '

For all motors, the vibration levels, measured on the non-rotating parts,
shall not exceed the limit as described in the relevant Sections for MV
and LV motors.

The vibrations measured on the rotating parts may not exceed 0.5 of the
minimal clearance of the bearings. This requirement is valid for all speed
ranges and load conditions, If conflicts exist between the different
specifications, the more restrictive value must be applied.

B140A01/FICHT-15702705-v5 FICHTNER B0-101
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Whenever necessary, equipment shall be put on vibration dampers.

Vibration Monitoring System

Vibration shall be measured at large rotating or reciprocating machinery for
protection and predictive maintenance. This includes the turbine, the
generator, large rotating equipment (boiler feedwater pumps, main cooling
water pumps, fans (PAFs, FDFs, IDFs), condensate pumps, etc.).

Suitable indications shall be provided in the control room for each
measurement point and the measurement shall be suitably alarmed where
high vibration levels may cause possible damage or affect the safety of the
Plant. All the vibration signals, inprocessed, which are present on the
machine as well the result of the VMS shall be available in the PADO as
well as in DCS.

The vibration monitoring system (VMS) shall be reliable, accurate, easy to
maintain, and suitable for use in such ambient conditions appertaining to the
intended plant installation. Vibration monitoring signals for trip commands,
protection functions or process interlocks shall be hardwired. The VMS
shall comprise all the necessary hardware and software modules and shall be
configured according the design and the needs of the specific installation
and technology. i ,

Standardization and interchangeability of components shall be implemented
where feasible.

The following features and requirements shall be considered for the
vibration and displacement monitoring system:

» self-checking and single fault tolerant system
¢ modular and reliable system

measurement shall be as per ISO 7919:2)
 hardwired or redundant serial communication have to be forese) {
* All buffered outputs signals shall be passed through to the analysiy

system as unprocessed (raw) input signals.

The following criteria shall be used as a guideline for rotating machinery
such as steam turbine, generator, blowers and fans, mills and main feed
water pumps as well as other main pumps, in order to ascertain the
monitoring points, principles of what signal shall be measured, what is
displayed, and what mechanical conditions entail alarm and/or trip status:

* non-contacting proximity probes shall be provided unless otherwise

specificd for measuring rotor shaft vibration and axial position,
e vibration measurements shall be in displacement microns peak to peak,

(75 ey 003115
FICHTNER|
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B0.6.7

* in cases which, because of process conditions, accessibility or non-
critical service, may entail the use of machine casing mounted vibration
transmitters, the transmitters shall be of the "acceleration” type
incorporating a filter network, if necessary along with integration in the
monitor unit for vibration read-out in velocity mm/sec RMS. For alarm
only, one transducer may be used. For alarm and trip conditions 3
transmitters shall be used with a voting system (i.e. one high reading out
of three = alarm, two out of three = trip). Contacting type of equipment
shall meet the requirements of ISO 2954,

¢ velocity type transmitters shall be used as an alternative to velocimeters
when machine rotational speed and generated vibration frequency
conditions dictate,

o individual read-out of all channels shall be provided in HMI as well as in
the vibration monitoring module. Display shall be by means of a muiti-
point indicator and digital selector,

e facilities for trend monitoring using trend functions of the DCS shall be
provided on the turbo-generator bearings as an aid for predictive
maintenance purposes,

= vibration parameters of the turbme shall also be fed in the turbine control
system

* o buffered signals at the monitor shall be a-requirement to enable external

data acquisition, if such is necessary,
e facilities shall be provided for the calibration of the instrumentation

system.

Further requirements on the analysis functions of the VMS are given in
Section BS.

Standardization of makes

The works shall be designed to facilitate aceess and facility for i inspection;
cleaning, maintenance and repair. Continuity of supply is a prime concern.
The design shall incorporate every reasonable precaution and provision for
the safety of all those concerned in the operation and maintenance of the
works. The Plant shall be designed to operate satisfactorily under all
variations of load, pressure, and temperature. :

Corresponding parts throughout shall be made to gauge and be
interchangeable wherever possible.

No protatype will be permitted. Continuity of operation and lowest
maintenance requirements are of prime concern, The design shall
incorporate every reasonable precaution and provision for the safety of all
those concerned in the operation and maintenance of the equipment and
plant.

The equipment must be standardized as mmh-&p\osmble E‘H'ﬁ_l‘ff
) 000116
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B0.6.8

B0.6.9

All equipment performing similar duties shall be of the same type and
manufacture in order to limit the stock of spare parts required and maintain.
uniformity of plant and equipment to be installed. Especially the number of
types and manufacturers of actuators, valves and instruments shall be
reduced 1o a minimum.

If a piece of equipment is present several times, then all of these pieces shall
be identical. All their constituting parts must be exchangeable between
them.

The Employer reserves the right to advise the Contractor of preferred type
and manufacture to secure the above-mentioned requirements.

Bidder’s;’Contraqtur’s sub-suppliers and vendors shall comply with
Provennes Criteria as stipulated elsewhere in the biding document.

Throughout the Power Plant metric units, scales and measures shall be used:
this applies especially to all fittings.

Accessibility ’

The Contractor shall supply and erect sufficiently large safe platforms,
galleries, stairways or ladders and access ways necessary for providing safe
and easy access to all the plant items for operation and maintenance. The
Contractor shall ensure that the whole of the access ways is of uniform
design and pattern throughout the works.

The design of all stairways, access ways etc. shall conform to the
requirements of the relevant chapters is Section B0,

Signs & colour code

General _
Safety colours, safety symbols and safety signs must comply in
geometrical form, colour and meaning with the ISO 3864.

Signs for plant identification during the erection period must be
Employer’s approval. ’it _
: 8 %
The signs should be of a material which is weather-resistant and of
sufficient durability for tk: canditions prevailing on site.

Mounting and installation

The positions for the signs must be chosen so that they are within the field
of vision of the persons to whom they apply. The signs should be
permanently attached. Temporarily dan gerous-areas (e.g. construction sites,
assembly areas) may also be rgi(ed by movable 'sigfm,. The safety signs

Y peps
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must be mounted or installed in such a manner that there is no possibility of
misunderstanding.

Information signs

Infermation signs should supply the necessary information to acquaint
personnel with the physicai arrangement and structure of site, buildings and
equipment, e.g. floor numbers, load-carrying capacities including marking
of floor areas, working loads of cranes, lifting gear and lifts, room
identification, etc. The routing of underground pipes and cables is to be
indicated by substantial marker blocks showing the relevant identification
numbers.

In the choice of information signs in situations not covered by ISO Draft
Recommendation 507 the possibility of using pictograms should be
considered. Pictograms are particularly suitable for the identification of
rooms, areas and buildings in the non-technical areas of the Plant, sanitary
and amenities buildings, etc,

Emergency signs

In the event of accidents, all necessary information should be available
immediately to those affected. Thus, a sufficient number of signz of
appropriate size should be installed, e.g. escape routes (including marking of
floor areas), emergency exits, fire alarms, fire extinguishers, instructions for
special fire-extinguishing agents, warnings against fire-extinguishing agents
(COy), first aid equipment, first aid points, accident reporting points,
telephones, etc.

Mandatory signs '

Signs indicating obligatory actions must be provided installed wherever
certain action is necessary, €.g. do not obstruct the entrance; keep right, etc.
Signs should also indicate when the wearing of protective clothing and
equipment is necessary and obligatory, e.g., protective goggles, protective
clothing, helmets, head guards, breathing equipment, ear muffs, etc.

Warning Signs

Warning signs should refer to the existence or possible existence of danger,
e.g., flammable substances, explosive substances, corrosive or noxious
substances, suspended loads, general danger, width/height restriction, steps,
risk of trapping, slipping, falling, etc.

In addition to warning signs, appropriate black-yellow strip markings should
also be used where necessary.

Equipmest and Piptng Colour Code
For colour code for all equipment and piping see table below, for
items Employer’s approval shall be vbtained. For safety issues rel el
standards and regulations shall prevail in case of discrepancy. Fi
selection is to be discussed and approved by Employer.

%/ £ .
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Colour Code (based on DIN 2403:2007-05 & DIN 5381)

Wﬂ? : RAL L Let- (RAL
?‘ mﬂ' = i‘ 'cm # L ~ ~ L ﬂ b
Flammable liquids and Slgnai 8002 Signal 3001 Signa!, 3003
solids e.g. high speed Brown Red White
diesel, lube oil, seal oil,

hydrauﬂc oil coal

Non-ﬂammah[e liquids Signal 8002 Signal 9004 Signal 9003
and solids &g ash Brown Black White

Signal

I rs fighting, e.g. fire
Red

fighting water

Signal 9003

2
(11

Alkali, .. ammonia, Signal 4008
istic Viclet

Signal 5005
Blue

Staam eg. maln steam.
HRH CRH aux. steam

Stmctural sbeal steel
skids for equipment

Panels c-ubu:les 1unctfon
boxes

8140A01/FICHT-16702705-v5 FICHTNER mﬁ;&/ G so-108
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B0.6.10 Units of measurement

The Contract shall be conducted in the Systems International d'Units (SI)
system of units in accordance with the provisions of ISO 31 and ISO 1000.

In all correspondence, technical schedules, drawings and instrument scales,
the following units shall be used:

For gaseous substance: standard  Nm®/h
cubic meter per hour

fﬂ_“‘-‘;’\ i
G T
%% ..~ Moment of inertia (mr) Kihograrn square meter (E{ W

Work,aneigyor heaty 11, 11| ol 1 NG\

Joule per Kelvin

&

/ "Heat capactty. entropy

Calanﬁc va]ue Jouh per cubie meiaar Jim®
Joule per gram Jig

BIFPCL/EPC-Main Plant/2015/1/
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3;-@5&% Mf

ant | -‘§‘1éc i

Watt per square meter

For the thermodynmﬂc properties of steam and water, “The IAPWS
Industrial Formulation 1997 for the Thermodynamic Properties of Wate
and Steam” or the latest version thereof shall be used.

B0.6.11 Ways, stairs, ladders, balustrades

The Contractor shall supply all platforms, galleries and stairways N&esyay”
for providing safe and proper access to the Plant for operation and effiere
maintenance. The Contractor shall ensure that the type of flooring, stair

%{ treads and handrails conform to a uniform pattern throughout the whole
Project.

/ / RO \ﬁh’. loads for the design of platforms, galleries etc. shall be in accordance
(vl Bim wuh the Section ‘Design Loads® of the special civil part of these

platforms, galleries, stairways and hand railing shall be of galvanized
steel unless otherwise specified.
{
000121
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All platforms and galleries shall be designed with 8 minimum headroom
clearance of 2200 mm and shall have a minimum width of 1500 mm clear
passageway and shall be enclosed by hand-railing on both sides. Ladders are
only to be provided as an extra means of escape.

All aspects of platforms, stairways, ladders and other access ways shall
comply with the requirements of applicable DIN standards, BNBC or
equivalent,

B0.6.12 Hazardous areas, fire fighting & prevention systems

Hazardous areas

The Contractor shall take full account of any special requirements
concerning the nature, handling and storage of all fuels, flammable gases
and chemicals etc., and provide plant, equipment, buildings and other
services accordingly, including all facilities to ensure the safety of the
operating and maintenance personnel.

The Contractor shalf provide drawings to define all the hazardous zones
taking account of all sources of hazards under normal and abnormal
operating conditions (regardless of whether or not these areas are
specifically listed in the specification). The zoning philosophy shall be
subject to the approval of the Employer. All equipment necessary for
mounting in these areas shall meet the requirements of BS 5345 or
equivalent.

In particular, equipment directly concerned with Plant which may give rise
to a hazardous situation shall be designed to IEC 60079 Zone 1 or 2
requirements with electrical connection safety barriers or intrinsically safe
equipment equivalent to VDE 0171 Type Exi. Where required by the
Employer/Engineer, certification shall be provided to confirm the suitability
of the equipment and devices. :

The Contractor shall be responsible for ensuring that all electrical equipment
installed in any hazardous zone is designed and tested to suit the relevant
zone classification and shall be to the approval of the Employer. Cables
shall not be laid in trenches etc. with fuel pipe work.

All electrical equipment part of a following system installed in hazardous
areas shall be of flame/explosion proof type:
F o =y
fuel oil handling systems P SN
burner operating floors e \\
turbine lubrication oil tank area | ( R tow J7
generator sealing oil tank area | ° ‘_'L." /’
diesel generator area e
hydrogen bottle house
others required by the above standards,

=
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All equipment offered for use in the above areas shall have the necessary
certification by the appropriate National Certification Bureau and its
proposed application shall fully comply with all conditions of the certificate.

At Jeast all electrical equipment part of the systems in hazardous area as
stipluated in the specification shall be of flame/explosion proof type.

For other systems the approach as described by the Bidder/Contractor can be
applicable.

All electrical equipment associated with any part of a system within the
following areas shall be of dust explosion proof type:

e station bunker rooms,

= conveyor transfer towers,

# 3 meters radius from coal feeders, pulverizers and the center point of
pulverized fuel pipes.

Fire Fighting & Prevention Systems
See Section B12.

B0.6.13 Maintenance isolation

B0.6.14 Materials , (

B0.6.14.1

All major equipment shail be arranged v facilitate safe isolation from all
hazards for maintenance purposes. In addition all valves must be capable of
being locked either in the open or closed position by means of  chain and
padlock.

Non return valves are not acceptablc asa mee.ns of isolation.

General material requlrements

‘
All materials shall be new and of the best quality for use in the conditions
and the variations in river water quality (refer to Part C Annexes), the
temperature and pressure that will be encountered in service without undue
distortion or deterioration or the setting up of undue strains in any part that
might affect the efficiency and reliability of the Plant,

All materials shall correspond either to the approved standards and the
respective code number or to exact analysis data, and full information
concerning properties and applied heat, chemical and mechanical treatment
shall be submitted,

Special attention must be paid to climinating the possibility of corrosion
resulting from galvanic effects. Design, selection of materials and all

methods of ercction shall be such as to keep these effects to aminim{h{} ) | 7 3
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Materials complying with codes and standards listed below shall be used
for the design and construction work.

Unless the materials meet these codes and standards the equivalent

ASME/ASTM standard shall be used.

Materials and standards

(A) =a Structural Steel DIN EN 10 all steel brands $235
Built-up Members 0271

and S355

ey
FormeriabiN

i -."?"_.4;_- k
b,  Stuctural Steel _ DIN 1024 all steel brands 5235
Hot Rolled Members ~ SeriesDIN  and S35,

1025 Series

DIN 1029
Series

. 1Bikii8id oY= imo
DIN 1SO 898, 8.8 (fy 2640 N/mm?)
DIN 18800-1  10.9 (fy =900 N/mm?)

=30 0N =

" DIN32500,  St37-3perDIN17 100,
Part 3 & DIN {fy =350 N/mm?)

18 800-1

()  Ordinary Portiand Gement DIN 1164-1
1164-2

Material properties and allowable strengths

o Concrete steel reinforcement -
High yield steel deformed bars, types as per DIN 488-2
The max. bar length shall be 12m. _—_

d R -\.

o Hootet

-t
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o Concrete steel fabric reinforcement
Reinforcement quality
Wire of grade 500 (fy = 500 N/mm?) as per DIN 488
Welding of reinforcement as per DIN 4099.

e Fabric types
Preferred range of designated fabric types: see part 4 of DIN 488.

e Concrete grade and specified strength
Concrete for blinding grade C12/15 as per DIN 1045. Min. thickness of
blinding = 75 mm.
Concrete for all other structures grade 25/30 as per DIN 1045.
All concrete grade 30/37 or higher as well as special qualities, like
waterproofed concrete, have to be mixed in accordance with a special
design concept, approved by a third party assessment. -

«» Concrete cover to reinforcement bars
The minimum concrete cover for durability to any reinforcing bar shall be
in accordance with ZTV-K, Secticn 6.

Concrete grade 25/30 as per DIN 1045 are minimum requirements, if not
mentioned otherwise.

Note:

a) Cover noted is to the outside bar regardless of whether it is main or
secondary reinforcement.

b) For conorete exposed to brackish water, brine and seawater splashing
a special design concept is required.

c) For water or liquid retaining structures, the cover should be reviewed
in conjunction with design, to limit the allowable crack w1dths B

Linings could also need 1o be applied. y ] “»é,_\‘

v e L
1 e
Structural steel | i=s 1 7 \ '
DIN 18800 / DIN 18801 / DIN 18807 shall be followed. 1.\ 1 ¥ j

For all above mentioned material standards, the equwalent standards as per
BS, ASME/ASTM are also accepted. .

B0.6.14.2 Specific requirements for high temp./high pressure part
materials

reheater tubing,
o ferritic/ martensitic steels used for high temperature pressure parts.

00 9 l
8140A01/FICHT-15702705-v5 F’CHTN-W'&‘H'G' v D 80112
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All manufacturers and suppliers of the base metals, from raw materials until
finished products, shall be ISO 9001:2000 certified for the duration of the
contract or being renewed during the duration of the contract as appropriate.

Only seamless tubes and pipes are acceptable for power piping. For low
pressure systems (< 6 bar (g) welded pipes will be accepted. Welded pipes
may be used for sizes above DN500 if the design pressure and design
temperature are such that it calls for pressure rating of ASME 300 class or
below. The fittings shall correspond to ASTM A234 with Grade
corresponding to the pipe material. The welded pipes provided shall be of
certified source.

All materials and manufacturing procedures shall be certified by an
independent 3™ party. The approval shall be part of the quality
documentation.

The use of SA213-T24 material for membrane walls is not accepted.

The material SA213-T23 is known for cracking sensitivity. It shall be
demonstrated and documented in the final data package that all such
materials are free from any cracks and that all hardness values are within the
required limits.

For SA213-T23 the Contractor must provide a detailed procedure for the
calculation, design, purchase, manufacturing, erection, cleaning and pressure
testing of this material. The relevant ASME code cases must be respected.

For SA213 T91 and SA335 P91 the latest stress values and the latest
information according to ASME code cases must be used. Also the EPRI
,»Guidelines and Specifications for High-Reliability Fossil Power Plants
Best Practice Guideline for Manufacturing and Construcnon of Grade 91
Steel Components shall be respected.

Bidder/Contractor at his sole discretion may use ASME SA-335, P-92 or
approved equivalent material for superheater/reheater headers and
interconnecting piping. i.e. for the components which are outside the flue
gas path, However, use of T92 material for boiler tubes is not permitted.

In case it is proposed by the Bidder/Contractor to use ASTM-A-335, P-92 or
equivalent material, Bidder/Contractor shall furnish a certificate of
provenness of the material certiﬂxing the usage and satisfactory performance
/_\\“‘. of the proposed material.in main steam/hot reheat piping for a reference

e 1 "w plant (nr applicable unit of refercnce p]ant) having rated main steam and/or

e ratcd main steam and/or hot reheat steam temperature at turbine inlet -
. _sknvisaged by the Bidder/Contractor, Such reference plant(s) (or unit) shgfihi>- N

= ” have been executed by the Bidder/Contractor himself or by others and

should have been under operation for at least 50,000 hours or 6 years ]

date of commissioning of the applicable unit (of the reference plant),

8140A01/FICHT-15702705-5 FICHTNER ot Y
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Maximum allowable stress values for ASME SA-335; P-92 or approved
equivalent material as per code shall be reduced by 10% for calculating the
thickness of pressure parts.

For SA335 P92 the Contractor shall provide a detailed procedure for the
calculation, design, purchase, manufacturing, erection, cleaning and pressure
testing of this material. The relevant ASME code cases must be respected.
SA213-T92 may be used for header nipples outside of the flue gas pass,
while meeting the above mentioned requirements for quality control.

The details on preheating for welding and PWHT shall be stated in detail.
Special consideration shall be given to record the metal temperatures during
manufacturing, erection and operation. s

In case of any repair of any of such materials at site the 3™ party engineer
must be involved conceming the proposed repair method.

B0.6.15 Pre-service cleaning and protection of plant equipment

This clause covers mechanical and pre-service cleaning and protection of the
plant items and equipment at the Manufacturer’s workshop and at site that
are not subsequently io be painted.

Cleaning of fabricated component items shall be carried out after fabrication
and final heat treatment or welding at manufacturers® works or at site, as
appropriate.

In the event of the surfaces not being cleaned to the Employer’s satisfaction,
such parts of the cleaning procedures or agreed alternatives as are deemed
necessary to overcome the deficiencies shall be carried out at the
Contractor’s sole expense.

Mechanical cleaning as opposed to alternative chemical cleaning is the
preferred method for workshop cleaning except where this is precluded by
design or access considerations.

Machined surfaces shall be protected during the cleaning operations. For
recleaning small areas, hand cleaning by wire brushing may be permitted.
%3/ Wire brushes used on austenitic materials shall have austenitic steel bristles.

Austenitic stainless steels, copper and aluminium ailoys, cast iron.
\lkiemctallic and metallic/plastic items, and components fabricated by spot
welding or riveting shall not be chemically cleaned. All weld areas shall P
L "/s:jably stress-relieved before chemical cleaning,

T
L -
v o ~

£
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/
[

- “Atan appropriate time, the Contractor shall submit drawings of tempo T
[\ <

__-pipework necessary to carry out the pre-service cleaning simultaneous!
~ with a list of works to be carried out on the pipelines, heaters, feedwater '\.

000127
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tanks, vessels etc. to connect the temporary pipework with the parts of
equipment to be cleaned.

Further, the Contractor shall submit at the same time the basic draft of the
cleaning procedure and of the treatment of wastes.

Not less than six months prior to the commencement of any site cleaning,
the Contractor has to submit programs covering all procedures, lists of
chemicals, calculations which quote the velocities, temperatures hand-
pipework forces and movements imposed during site cleaning.

All necessary equipment, provisions, chemicals etc, are to be provided by
the Contractor.

All tests, analyses, etc. as required are to be performed by the Contractor.

Besides this, the Contractor shall take over all responsibility for the
treatment and disposal of wastes according to the local law and to the
satisfaction of the Employer.

" The date at which cleaning of plant equiﬁmcnt-will be carried out at site

shall be notified to the Employer at least 20 days in advance.

The Contractor shall take all necessary precautions to ensure that the
internal surfaces of all plant are kept clean and free from injurious matter
during erection. -

When all plant has been erected and lagged or at such gther time as may be
agreed with the Employer for sub-assemblies, the installation shall undergo
a procedure for site cleaning proposed by the Contractor and subject to the
approval of the Employer.

B0.6.16 Welding

z"‘"“h—.‘

All pressure part welding must follow the requirements of ASME and
connected standards,

Welding work and related heat treatment as well as inspections and test shall
be performed in accordance with the specific and approved welding
procedure specifications (WPS) and the respective material specifications.

\&{PS shall be prcpamd in accordance with relevant ASME standards,

A ¥ \%nhlorsed by 3" party / inspector and submitted to the Employer,

L

"‘--..___.--"r

W dmg plans have to be prepared by every manufacturer for his scope of
rk. .

No welding shall be undertaken until the applicable WPS and Proceis
Qualification Record (PQR) are approved by the Employer.

8140A01/FICHT-15702705-15 FICHTNER W @,ﬁr’ﬁo- 15
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The PQR shall be qualified in accordance with relevant ASME standard.
Welding procedures must be qualified by a qualified independent testing
authority engaged by the manufacturer.

Welding procedures shall be qualified in accordance with the requirements
of the construction code/specification for the Item of plant concerned and in
the case of critical plant items the tests shall be witnessed by an
internationally recognized inspection authority.

Welders shall be qualified in accordance with the requirements of the
construction code/specification for the Item of plant concerned for all
types/positions of welding he may perform.

Welder tests shall be carried out in accordance with the approved standards
within Contractor’s scope. Test results are available for review in the work-

shops.

If at any time in the opinion of the Employer the work of any welder appears

- questionable, such welder is required to pass additional qualification tests to

determine his ability to perform the type of work on which he is engaged.
Any welder failing the retest may, at the discretion of the Employer be dis-
qualified from further welding on items under this Contract.

The 2 first production welds of every welder shall be 100% examined by
volumetric NDE and only when the results are acceptable, shall the welder
be released for production welding.

' A system of positively identifying the work of each welder shall be
maintained and any welder whose work is the subject of multiple rejections
shall be required to undergo a requalification test. Any welder failing the
retest may, at the discretion of the Employer’s Representative be
disqualified from further welding on items under this contract.

Welded fabrications shall be stress relieved when specified by the applicable
standard or for dimensional stabilization prior to machining.

Copies of temperature charts referenced with load items shall be included in
the test certification supplied for the relevant items.

All welds shall be visually examined and shall be of smooth contour, free
from cracks, undercut and other significant defects. Wherever possible the
interior of tubes etc. shall be examined using a suitable optical device where
necessary. The manufacturer shall make every effort to avoid any
contamination of the tube interior during the manufacturing process. To
ensure the tubesase free from obstruction and debris the tubes shalI
cleared wi‘rh a sponge being blown through.

W (e
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Fillet welds shall be checked for size using suitable gauges which shall be
available for use on request by the Employer’s Representative during an
inspection visit.

For single side butt welds, all root passes shall be welded using a TIG
welding process.

Preheating shall be in accordance with the applicable WPS and the respec-
tive material specification. The preheat temperature shall be in function of
welding process, wall thickness, type of welding consumables, ambient
temperature and climatic conditions

Welding performed outside a workshop is authorised if an approved wind
and rain protection (welding bay) is installed around the working place.
Anyway, when ambient temperatures falls below 5°C, preheat is required for
all ferritic materials and thicknesses. Gas burners or oxy-fuel torches can be
used for pre-heating. Preheat shall be maintained over a distance of not less
than 4 times the nominal thickness with a minimum of 75mm on either side
of the weld. If the material required pre-heating, the same prz-heatmg shall
be done for oxy-fuel or plasma cutting.

Welding consumables such as TIG-rods, electrodes, wires shall be clearly
marked in order to avoid any mix-up of material grades. Positive Material
Identification to be carried out on where a doubt for mix-up exists.

Any post welding heat treatment (PWHT) shall be performed in accordance
with an approved procedure. The procedure shall describe the method, the
heat (reatment parameters (e.g. holding temperature and time, heat-
ing/cooling rates, heated/insulated band...), the number and location of
thermocouples, records and calibration. The procedure shall be available on
Site and or in the workshops.

Before welding and/or heat treating valves, valve-manufacturer instructions
shall be taken into consideration,

In the case of sensitive materials, grinding of the welds or other grinding
work may only be carried out with special grinding wheels so as to avoid
overheating or an increase in the hardness of the material.

Welding defects of all kinds must be documented and be available to the
Employer on Site or in the workshop.

The Contractor maintains and makes available to the Employer or his
representative, both at works und Site, adequately indexed records of al
welds, weld inspections, weld controls and repair.

Please refer also to Section B0 for “*Manufacturing tests”,

BIFPCL/EPC-Main Flanl/2015/1/

146



312644/2021/PS-PEM-MAX

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 2 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 sets are to 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 shaft 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 ¢learance ‘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.

Product water flushing lines and drains are to be supplied for each pump.
handling the prevailing river water to avoid corrosion if the pump isZt S

-

operation for extended perigds. -7 = TNy
@a(r A

B140AD1/FICHT-15702705-v5 FICHTNER a3 b e D v C s
BIFPCL/EPC-Main Plant/2015/ = s / no 2
= 00131

147



148
312644/2021/PS-PEM-MAX

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-
totors 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 - lowest atmospheric pressure, lowest level of water on
the suction side of the pump, and highest temperature of the pumped fluid.
An adequate safety margin of normally greater than 1 m to the max NPSH
required shall be provided 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 satisfy 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.
temperaturs fransmitters 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 effectivéh
protected against the ingress of water, pumpedﬂuid and dust by suitahé

noenferrous deflectors, %/ / 7 - . j
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All bearing oil wells shall be fitted with visual oil leve] indicators. Non-
pressure-oil lubricated bearings shall be equipped with constant leve! oilers.

Pumps characteristics
When several pumps are installed 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 quated 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 fo the requirements as specified in the electrical

part.

Fittings :

All pumps shall be installed with isolating valves, a non-retirn valve and
suction and discharge pressure gauges unless otherwise stated. Accessible
couplings shall be supplied with removable type guards.

Coupling halves shall be machine matched to ensure accurate alignment.
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
cusing 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 dismantling of pumps.

All positive displacement pumps shall be fitted with a discharge relief valv
able of passing the maximum pum i flow.

cap passing p;%%ﬁg%
4/ TR

%
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B0.6.17.2 Piping and accessories

Design criteria “/ e
The pipework shall be designed, fabricated, erected, inspected and tested on
the basis of the applicable standards and codes; 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 stee] system
is offered, a cathodic protection system shall be employed for inside and

000133
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outside. For steel underground piping where cathodic protection is not
feasible coal tar epoxy coating shall be applied. For painting and coating see
chapter painting specification. A sufficient corrosion allowance shall be
considered.

Plant water and cooling water piping system: If these pipes are buried
cathodic protection system shall be employed for inside and outside. Further
communicating lines (from above ground to underground and vice versa)
will have to be provided with respective insulation joints. In any case
protection against corrosion must be prov:ded GRP or other appropriate
material is required.

Screening channel in the plant water pumping station as well as other
equipment installed in pumping stations: In case all piping of mild steel is
used require cathodic protection.

GRP piping shall be laid under the responsibility and supervision of the
GRP pipe manufacturer.

The maximum flow velocities for the individual media must not be .
exceeded at maximum throughput (unless expressly specified in the
documents or proven by the Contractor):

Feedwater sucﬁon Hnas
Feedwater discharge lines ..
Other sucﬂon |I"I"IE$

River mter lines

T e o P R

Fuel oil / LDD suc!wn lines” - * S
W= % \
8140A01/FICHT-15702705-v5 FICHTNER =4, ] &// BO-121
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Typeof Pipework S Max Velocity
~ Fueloil/LDO discharge NN 20 mis

Air Lines:

Combustion air lines 20 m/s

R BRI o o, I ST | SRR

**  The design and routing of the feedwater suction lines must be optimized considering
the allowable velocity of depressurization caused by load changes.

The maximum velocity for the LP extraction shall not exceed 60 m/s. For
those media/sytems where no maximum velocity is given in the
specification, the maximum veloeity shall be proposed by the Contractor
and is subject to approval by BIFPCL during the basic/detailed engineering.

In addition pressure drop criteria shall govern the sizing of the key lines.

Nominal diameters (DN), nominal pressure (PN) and wall thicknesses'shaill - .
be standardized.

Nominal diameters of < DN 25 shall not be used for pipe lines except for
instrument lines, chemical dosing and analysis lines,

For the design of safety valves installed downstream of reducing stations,
high pressure bypass valves or equivalent contro] valves, the maximum
throughput of the fully open reducing or bypass valve including injection
water quantity is to be taken as the basis for calculation. All cross Sections
and lines for safety devices that protect against excess pressure (safety
valves, rupture discs and similar items) must be designed to ensure the
necessary blow-off rate and fault free functioning.

The design pressure is equal to the response pressure of the devices
protecting the piping. In the case of pump discharge lines a pressure
corresponding to 1.1 times of the shut-off head of the pump at the ambient
temperature is to be taken as the minimum design pressure. The plant water

and cooling water systems must ke designed according to the water hammer

%( calculation.

The design temperature is the highest possible fluid temperature occurring

P — ““: »In the length of line conceied. Possible tolerances of the temperature cop
’f ._ * trol system and any temperature allowances provided by the requiremepes
i / ~_ the standards shall be considered.

sign pressure of these lines up to the inlet of the turbine main stop \‘\ ;

_ -~ In addition to the required wall thickness in accordance with calculation$ys
corrosion allowance of 3 mm shall be added for unprotected carbon steel,
1.5 mm for alloy steel and 0.5 mm by stainless steel,
000155
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For the cold reheat piping downstream of the connection to the HP bypass
exhaust, the selection of the design temperature shall also consider the case
that the HP bypass station is operated for limited period without spray
injection. The Contractor shall prove both operating cases: Operation of HP
bypass with spray attemperation and without spray attemperation (limited
time period). Both cases shall not lead to any damage to the cold reheat
piping and downstream pressure part.

For the piping systems with a nominal pressure specified as PN > 40 as in
DIN 2401 or equivalent and for vacuum systems, the drainage and
ventilation facilities shall be fitted with double valves.

All vents, drains or dump points with more than 10 bar/100 °C operating
pressure/temperature shall lead to the flash tanks and into funnels at visible
points with covers.

Guidelines for the design and construction of pipework and accessories

e Design and construction of all parts of the power piping shall be
according ASME B31.1 (Power Piping).

« Other piping and accessories should correspond to the present state of the
art and shall be based on the latest standards and medium properties.

« The pipework and its accessories shall be designed and arranged so that
all parts subject to operation and maintenance can be operated. inspected.
maintained and replaced without difficulty and with a riinimum of effort.
All important parts must be accessible.

« Provisions to allow for isolation and for access must be foreseen on all
parts subject to acceptance by the local authorities.

= None of the forces and moments transmitted by the pipes to connected
machines, apparatus and other components must exceed the maximum
permissible values, given by the manufacturers of these items.
Attachments to turbine foundations shall be carried out only as agreed
with the turbine manufacturer.

= All steam traps shall be proyided with a bypass and Imes which opcn toa
funnel.

» As far as expansion joints and other parts of pipework are concerned it
shall be borne in mind that differential'settlement can oceur. The reactio
forces and moments of the piping system to be withstood by fixed poi
walls, foundations and other civil structures shall be reduced to the
utmost minimum by suitable means (e.g. expansion joints shall be

e provided where required). N\
4 = »_ " © The pipe support struc z2¢ shall be designed to minimize heat transfer(g
/. (‘ﬁ “ ¢ «\e The installed pipework wnh its supports and other components shall not
. s | obstruct gangways (min. 1500 mm wide), maintenance, escape routes etc.
| 3 = ., Overhead piping shall have a minimum vertical clearance of 2.3 meters,
' +/ 8 meters above main access roads and 6 meters above any ather
Sl roadways.
« Pipe spools for HP steam, feedwater piping and all stee] pipes > DN 400
shall be cleaned internally prior to delivery by shot blasting at the =
000136
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workshop with iron particles to SA2 1/2 or by acid cleaning, and shall be
properly protected against corrosion.

Pipe ends and branch connections of underground piping shall be sealed
temporarily during installation if the connecting pipe is not immediately
installed.

The Contractor shall submit a detailed description of proposed steam
blowing and other cleaning procedures for all pipelines, and no part of
this work shall be started until these procedures have been approved by
the Employer. Temporary silencers shall be provided for this.

The cleaning of water - steam system shall comply toVGB R513e
Internal Cleaning of Water-Tube Steam Generating Plants and
Associated Pipework*

The Employer reserves the right to require the Contractor to modify any
of his cleaning procedures if found necessary to obtain acceptable results.
The Contractor shall furnish, install and dismantle all temporary pipes,
hangers, anchors, etc. required for cleaning all piping systems.

To the extent that hot fluids can accumulate in pipe Sections isolated for
maintenance purposes (including control valves with injection water),
drains with hand-operated shut-off valves are to be provided for the

safety of the personnel (block and bleed systems): Furthermore the

Contractor shall safeguard the piping systems against over-pressurization
caused by thermal expansion of blocked-in fluids by adequate means.

Welding

All welding shall be carried out according to relevant standards. The
welding procedures of the Contractor shall be supplied before execution
of welding works to the Employer for approval. For quality reasons as
many welds as possible are to be carried out in the workshop.

Welding ends of all piping must be carefully prepared before welding.
The type of butt welding ends of valves, control devices, orifices, etc.
shall be specified by the Contractor and must be given to the
manufacturers of these components in due time prior to their start of
work if necessary/postweld heating treatment. If there are differences in
the wall thickness and/or different materials of piping and valves with
butt-welding ends, the niecessary transition preces must be provided by
the manufacturer of the valves.

Socket welds are not permitted for lines above DN 50, for corrosive
media lines or for lubricating oil lines.

After completion of the weld joint, the welder must mark with indelible
crayon his identity number and the last two digits of the year in which the
work was completed on the pipes. The Contractor shall keep a record of
welders.

Testing of piping and welding shall be as per ASME standard. M:m U
requirements for testing of welds are specified in Section B0.7.2 #

-_"__:“-'_‘_-.
Welding tests. y: e
l '_F-l/ \\\__"r;‘\‘.
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