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1.0 INTENT OF SPECIFICATION
1.1. The specification includes, but not limited to SUPPLY PART comprising of design (i.e. preparation

1.2

1.3.

1.4.

1.5.

1.6.

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 till
warranty period, along with spares for erection, startup and commissioning as required, initial
spares, forwarding, sea-worthy packing, shipment and delivery as specified in BHEL NIT for project
and package specified above complete with all accessories for the total scope defined as per BHEL
NIT & tender technical specification, amendment & agreements till placement of order in line with
drawings/ documents/ test procedures approved by BHEL/ Customer for FORK LIFT as per details
in different sections / volumes of this specification.

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

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 Sec-Il of the specification
within 10 days of receipt of technical specification. In absence of any such clarifications, in case of
any contradictory requirement, the more stringent requirement as per interpretation of
Purchaser/Customer shall prevail and shall be complied by the bidder without any commercial
implication on account of the same. Further in case of any missing information in the specification
not brought out by the prospective bidders as part of pre-bid clarification, the same shall be
furnished by Purchaser/ Customer as and when brought to their notice either by the bidder or by
purchaser/ customer themselves. However, such requirements shall be binding on the successful
bidder without any commercial & delivery implication.
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1.7.

1.8.

1.9.

1.10.

1.11.

1.12.

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 schedule;
otherwise, it will be presumed that the vendor's offer is strictly in line with NIT specification. If
there are no deviations from the tender document, bidder shall indicate ‘NO DEVIATION’ in the
deviation schedule.

In the event of any conflict between the requirements of two clauses of this specification docum
ents 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.

Apart from specific design requirement, design of various systems/ Sub-systems and all
equipment will also strictly meet the stipulations of part BO of customer technical specification.
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A.0.0 SCOPE OF WORK
1.0.0 SUPPLIES

111

1.1.2

113

114

Equipment to be furnished by the bidder for FORK LIFT with accessories as per the details given
in data sheet A. Any equipment / accessories not specified in the specification but required to
make the fork lift unit complete and efficient shall also be under the bidder's scope of work.

Applicable codes and standards

(a) International standards like IEC or ISO shall be followed to the extent possible.

(b) Chinese Standards and codes are not allowed. In case bidder proposes any IS code, it shall
be verified by reputed institutions like IIT that the proposed code is equivalent. Comparison
report shall be established and provided to BHEL/Owner for information. Such report shall
highlight the main items of the code, including material composition, material properties,
design clauses and others as required. Report shall identify deviations of both codes and
give justification for this deviation. No cost or time implication will be acceptable for any
delay on account of non-acceptance by customer of justification for deviation by bidder. In
case equivalence is not established, bidder has to provide material as per specified codes
only.

(c) SA/IS 2062 (as per ASME standard) for structural steel material has been accepted by
customer in addition to the specified codes/ standards mentioned above and elsewhere in

the specification:

Compliance with this specification shall not relieve the bidder of the responsibility of furnishing
material and workmanship to meet the specified working/duty conditions and relevant
Standards/Codes.

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.

Note: - The fork lift shall be supplied with one set of tool and tackles with O&M manual in the
toolbox separately. Supplier to furnish list of tools& tackles along with the offer in the attached
format at Annexure V

Erection and commissioning spares
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1.1.5

1.1.6

One set of erection and commissioning spares, as deemed necessary by the bidder for
commissioning of the fork lift shall be supplied along with the fork lift. List of these
commissioning spares shall be furnished by the bidder along with their offer in the attached
format at Annexure VI

Mandatory Spares — Not Applicable

Initial spares-

Bidder shall supply operation and maintenance spares as per list attached hereunder. Spares
and quantities mentioned in this list are minimum. Any additional spare and/or quantities of the
spares mentioned here, as deemed necessary by the bidder for proper operation & maintenance
(preventive as well as break-down) of the fork lift shall be quoted by the bidder. List of the same
shall be furnished by the bidder along with their offer.

FOR 3T DIESEL OPERATED FORK LIFT
Sl.no Description Total quantity Unit
required

i Oil Filter 1 set
i Fuel Filter 1 set
iii AIR FILTER ELEMENT 1 set
iv Transmission filter 1 set
% Pilot line filter element Hyd. 1 set
Vi Filter-Air Breather Hyd. 1 set
vii Element Assy Fuel 1 set
viii Element-Safety 1 set
ix Element-Primary 1 set
X Hydraulic oil filter 1 set
Xi Fan Belt 1 set
xii Radiator Hose 1 set
xiii FUEL LINE HOSE 1 set
xiv STRAINER 1 set
Xiii Ignition kit 1 set
Xiv Any other

FOR 5T DIESEL OPERATED FORK LIFT

i QOil Filter 1 set
i Fuel Filter 1 set
iii AIR FILTER ELEMENT 1 set
iv Transmission filter 1 set
% Pilot line filter element Hyd. 1 set
Vi Filter-Air Breather Hyd. 1 set
vii Element Assy Fuel 1 set
viii Element-Safety 1 set
ix Element-Primary 1 set
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X Hydraulic oil filter 1 set
Xi Fan Belt 1 set
xii Radiator Hose 1 set
xiii FUEL LINE HOSE 1 set
Xiv STRAINER 1 set
Xiii Ignition kit 1 set
Xiv Any other
FOR 10T DIESEL OPERATED FORK LIFT
i Oil Filter 1 set
ii Fuel Filter 1 set
iii AIR FILTER ELEMENT 1 set
iv Transmission filter 1 set
v Pilot line filter element Hyd. 1 set
vi Filter-Air Breather Hyd. 1 set
vii Element Assy Fuel 1 set
viii Element-Safety 1 set
ix Element-Primary 1 set
X Hydraulic oil filter 1 set
Xi Fan Belt 1 set
xii Radiator Hose 1 set
Xiii FUEL LINE HOSE 1 set
Xiv STRAINER 1 set
Xiii Ignition kit 1 set
Xiv Any other
XV Any other
FOR 5T BATTERY OPERATED FORK LIFT
i Hydraulic oil filter 1 set
i Hydraulic Suction filter 1 set
iii Ignition kit 1 set
iv Any other

Consumables

Bidder shall supply all the consumables including lubricating oil, engine oil, coolant etc. as
required for standard lubrication/service schedule of the forklift, till the warranty period. For
this purpose, bidder is advised to calculate at their end, the total requirement of consumables
till the warranty period of the fork lift and quote the prices accordingly. Further, considering the
fact that these consumables have certain shelf life, these consumables shall be supplied to site
as and when required at site, as per lubrication/ service schedule and not with the first
consignment. Thus, the fork lift along with accessories as per requirements of this tender, shall
be supplied with only first fill of lubricants in first consignment and consumables shall be
supplied as per the lubrication/service schedule of the fork lift in multiple consignments, till the
warranty of the forklift.
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121

1.2.2

123

1.3.0.

1.4.0.

1.5.0

2.0.0.

Services to be provided by the bidder
a. Design, engineering with associated documentation

b. Bidder’s scope of work also includes arranging clearance from the concerned
government body/authority as and when required

c. Temporary registration and on road insurance as applicable will be responsibility of the
bidder

d. Permanent registration and 01 year insurance of the vehicle will be responsibility of
bidder in the name of ultimate customer.

Document approval by customer under Approval category or information category shall not
absolve the vendor of their contractual obligations of completing the work as per specification
requirement. Any deviation from specified requirement shall be reported by the vendor in
writing and require written approval. Unless any change in specified requirement has been
brought out by the vendor during detail engineering in writing while submitting the document to
customer for approval, approved document (with implicit deviation) will not be cited as a reason
for not following the specification requirement. In case vendor submits revised drawing after
approval of the corresponding drawing, any delay in approval of revised drawing shall be to
vendor’s account and shall not be used as a reason for extension in contract completion.

Packing, forwarding and transportation as per NIT conditions
Inspection and Testing

Refer “QUALITY ASSURANCE AND INSPECTION REQUIREMENT” section in section I, sub-section
IA of technical specification

Drawing / design document for submission: Drawing/ design documents to be submitted as per
list & submission schedule attached as Annexure-lll, Section IA.

Any other design document/ drawing as required by customer/ BHEL shall be submitted by
bidder during detail engineering without any implication.

Number of drawing and documents for submission

The number of prints / copies required for various drawing and documents are listed in
Annexure-lll, Section |A of this specification.

Deviations

If the bid submitted has got any deviation from the technical stipulations in the tender
document, bidder shall tabulate the same appropriately in the “Schedule of Deviations- Cost of
withdrawal” as attached along with General Condition of contracts (GCC) furnishing full
particular of such deviations along with cost of withdrawal of deviation. Unpriced schedule of
this schedule shall be submitted along with technical offer. Unpriced format should contain
“QUOTED” / “NIL” / “NA” against each deviation. Deviations are to be furnished with mention
to specific clause number. Reasons / explanations for such deviations shall be furnished. If there
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3.0.0.

6.0.0

6.1.0

7.0.0

are no deviations from the tender document, bidder shall furnish NO DEVIATION CERTIFICATE
regarding the same. Priced copy of same shall be submitted along with price schedule.

Makes of Sub - Vendor items

List of makes of bought out items for fork lift shall be furnished by bidder to BHEL with
complete vendor’s details, in such manner that the proposals may be approved by customer
(BIFPCL) prior to award of contract by BHEL. Bidder may suggest sub vendors to meet the
International Standards as applicable for the manufacturing and supply of the respective
component during detail engineering which shall be subject to customer approval. Non-approval
of any make proposed by bidder shall not have any impact on manufacturing, delivery schedule
and cost of the fork lift .

INFORMATION TO BE FURNISHED BY BIDDER ALONG WITH OFFER

Bidder shall submit only the documents indicated at Section Ill, Sub Section IlIA of this
specification along with the bid.

Packing

Refer Annexure-1V, Section IA.
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B0.1 Subject of Specification

The Joint Venture of Bang]adesh—[ndia Frien&s—.hip v Bioroion gl
Lid (BIFPCL) intends 10 construct 2 2x 660

(the Plant, the Maitree-S1PP Project ©
for which BIFPCL firms aS Employer,

efficiency steam cycle technology-

s W e, gross c0al fired power plant
s T ect) in the district of Khulna
utilizif & high availability, high

The Contractor shall cover 2ll works for the 1 gineering, procurement,

construction and commissioning of the whol© Dlantona e

Two power unts with St generalon stea? Turbine generator and ancillary
systems shall be proposedl ina tl:d'{nology WSt e Bl the Cotctorti
guarantee a high net efficiency whi

le achieVinlg a high reliabili ;

gh reliability (certain
restrictions regarding the technology and th& design parameters apply, 85
Jetailed herein). A second phas

: e of the same Capacity is foreseen as a future
pnssibility, however, this Speci

fication dealS only with 2 x 660 MW, grss
unless otherwise and expressly stated.

The Plant shall be builton @ “'gre‘en field” basis. It shall be conceptualized in
accordance with the above criteria, the therm odynamic cycle adopted must
be capable of working successfully over prolonged periods and the system
shall be able 10 withstand severe s

hocks When congnected o the Grid as
speciﬁed in this Section BO. ’[_'hp steam CY<le shall operate with once-
{hrough technology at supercritical.

The Plant shall be pased on supegcﬁt:cal technology. The main steam (MS)
pressure at turbine inlet ghall be 1n t‘;:-e range of250 o270 bar(g). The MS
temperature at turbine inlet shall be in .the.mnge - £568 {0 600 °C. The
reheat steam (RH) temperature at turbine inlet shall be chosen by the
Biddsr!Contractor accordingly- That means, a proposed plant with a b
pressure at turbine inlet between 25 Ooami 270 bar(g) and MS/RH
temperature at turbine inlet upto 600°C/600° will be acceptable.

The Plant shall be suitable to_ba operated With the specified fuel. Only
w;_mm_md materials shall be used,

AL e T P »
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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

INTENTIONALLY DELETED

= Turbine systems (refer to Section B2) b e T

L
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B0.2.4 Site conditions

The following information on Jocal 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 performance
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 10 22°34'30°N and 89°32°0"°E to 89°3475"°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.

~
\~-_' W

i)

The nearest inland port is Mongla port at around 14km direct dista

p i

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

INTENTIONALLY DELETED
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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:
o Seismic cross hole test; and

= Seismic refraction test.

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

INTENTIONALLY DELETED
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Design ambient conditions for Electrical Systems

¢ Maximum design temperature (outdoor) 45°C

s Maximum daily average ambient shade temperature 38°C

e Maximum monthly average temperature (in the shade) 34.6°C

= Maximum annual average temperature (in the shade) 27.3°C

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

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

e Minimum design temperature 0°C

INTENTIONALLY DELETED
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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 Mational 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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B0.2.7 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.

In the event of contradictions or discrepancies within B0 or between
requirements in B0 and stipulations other parts of the Technical
Specifications these shall be clarified by mutual consent before Contrad{Zs
signature. In case contradictions have been not clarified the more stringen
requirements shall apply.

" \\ The main design features (bzsic 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/systetn 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

B140A0V/FICHT-15702705-v5 FICHTNER @L BO-17

BIF PCL/EPC-Main Plant/2015/1/ , @V
080031 pponad.



2 x 660 MW MAITREE SUPER THERMAL POWER PROJECT SPECIFICATION NO PE-TS-421-563-A301

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 design, vendor or subcontractor.

Z
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Z
The Plant s 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 B 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 to 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.
TN
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B0.2.11.26 Monitoring of generation (Section 8.7)

For effective operation of the Transmission System, it is im rtant that a
Generator’s declared availability is realistic and that an
continually fed back to the Generator to help effect i
The monitoring by the NLDC of Generating Unit
reactive reserve capacity, shall be carried out to
performance of plant.

rovement.
ut, and active and
aluate the reliability and

The NLDC shall continuously monitor @enerating Unit outpuls and bus
voltages (by SCADA). More stringe: ‘monitoring may be performed at any
time, as detailed in the Testing Segfion, when there is reason to believe that
a Generator’s declared availability may not match the actual availability ot
declared output does not match the actual output.

Generators shall provige 1o the NLDC hourly generation suymmation outputs
where no automatigally transmitted metering or SCADA equipment exists.

The Generatop/shall provide other Jogged readings that the NLDC may
reasonablysequire, for monitoring purposes where SCADA data is not

it data to NLDC as listed in Data Registration
quency and Voltage Management.

B0.2.11.27 Contingency planning (Section 9)

Total System Blackout (Section 9.3.1)
NLDC shall instruct all relevant Generators havi
Black Start capability to commence their pre-pl

Power Stations with

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

Partial Transmission System Blackodt (Section 9.3.2)

NLDC shall ensure with the Licen % and Users that security of the healthy
part of the Transmission System j maintained.

NLDC and the Licensee shat gradually extend the healthy system 10
propriate Generating Units.

‘e with close coordination with Distribution Utilities
and Generators shAll gradually restore demand to match generation as it

All Users siall take care 10 €nsure load generation balance is maintaineg
all times ¥nder NLDC's direction. ==
=
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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.

B0.2.11.28 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. Guidelifes 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 gffective, discriminatory
removal of faulty equipment within the timg for target clearance specified in
this Section.

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

Fault Clearance Times (; on 12.5)
ion the maximum fault clearance times for faults

)
electrical equipment of the

ission System shall be protected by

# 7%, All Generating Units and all associ

: X ' Generator connected to the Tran
. ynot sutfer due 10 any disturbpfice originating from the Generating Unit.

~_ _ -~ Inthe event of failure gfthe protection systems provided to meet the fault
requirements detaileg’above, backup protection shall be provided by the
Generator with a fault clearance time not slower than 400ms for faults on
the Generating Mnit's HV connections. The protection shall also cover EHV
lines and trapéformers to the standards as for the Transmission System and
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circuit breaker fail, pole slipping, loss of excitation, power gystem stabilizer
and negative phase sequence {ripping.

Transmission Line Requirements (Section 12.7/12.7/1/12.7.3)

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

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

» One stand alone directional 3.phase of 2-phase over-current relay and one
directional earth-fault relay shall pravide the backup protection.

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

o Both distance and directio a1 earth-fault functions shall have compatible
communication aided tr sfer trip scheme.

For short transmission }nes Line Differential Protection along with backup
Directional normal, D} ctional time-lag and/or Non-Directional Over-
current and Earth-fajlt protection shall be provided as an appropriate

Relay Panels fof the protection of lines Df. the Licensee taking off from a
Power Statioy shall be owned and maintained by the Licensee. Generators
space, connection facility and access to the Licensee for such

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

fansformer Requirements - Generating Stagion/Transmission System
(Section 12.9.1)
All windings of auto-transformers and powe€r transformers of EHV class
shall be protected by differential relays4nd REF relays as main protection.
| addition there shall be one back time lag 3-phase Over-current and
2Xarth-fault protection relay. For sfarallel operation such backup protection
I all have directional featurg/or protecti'ap against heavy short circuits, the
) ver-current and Earth-fpdit relays should incorporate a high set

A addition to electrical protection, gas operated

erature protection and oi] temperature protection shall
be provided. O r-voltage, thermal overload and over-fluxing protection

should also &€ provided. =
At i »
% £ -'f"'. R W
{
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Substation Busbar and Fire Protection (Section 1210.1/12.10.2)
All Users shall provide adequate main and backyp bus zone protection
incorporated with Local Breaker Backup (LBB) or Breaker Fail Protection

(BFP) for busbars in all 400 kV, 230 kV afid 132 kV class substations.

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

ments (Section 12.11)
Users shall provide the Licensee with data for this Section as specified in

B0.2.11.29 Testing (Section 14)

Introduction (Section 14.1)
This Section specifies the responsibilities and pro
carrying out Tests which have (or may have) an
System or the Generator’s or Distributor’s

res for arranging and
ct on the Transmission

Objective (Section 14.2)
The objective of the Section are tp-€stablish whether Generating Units can
operate within their Generatign'Schedule and Dispatch parameters as
registered under the Data R€gistration Section and that the Generator and
Distributor comply with the Connection Section. It shall also establish
whether each Gengréting Unit's declared availability capacity is as declared
and that the irements of the provisions of frequency, voltage

managemen( and reserve capability are met in accordance with the

provisjefis of the Grid Code.

B0.2.11.2.10 Performance standards for transmissiorn (Section 17)

Purpose and Scope (Section 17.1.1/17.1.2
Purpase.

a) To ensure the quality of electric péwer in the Grid.
b) To ensure that the Grid will bg/Operated in a safe and efficient manner

and with a high degree of rpliability; and
¢) To specify safety standapds for the protection of personnel in the work
environment

Scope of Applicatigfi:
This Chapter apglies to all Grid Users including:

a) the Lic oL e, 3
b) the S#stem Operator/ NLDC / -{.f : N

\ LY

8140A01/FICHT-15702706-v5 FICHTNER . = - 7 B0-39
BIFPCL/EPC-Maln Plani2015/1/ R e



2 x 660 MW MAITREE SUPER THERMAL POWER PROJECT SPECIFICATION NO PE-TS-421-563-A301

d) distribution utilities, and
e) any other entity (e.g. owners of HVDC converter, large firaces, 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 ghall be defined as the quality
of the voltage, including its frequency and the resulting current that are
measured in the Grid during normal condiions.

A Power Quality problem exists whefi at least one of the following
conditions is present and significarly affects the normal operation of the

System:

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

b) Voltage magnitudes #te outside their allowable range of variation.

¢) Harmonic Frequep€ies are present in the System

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

¢) The phase displacement between the voltages is not equal to 120 degrees.
ctuations cause Flicker that is outside the allowable Flicker
imits, or .

uency 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
ﬁ/’{ . -f-%;frcquency shall be the responsibility of the System Operator. The System
(5 B Qperator shall maintain the fundamental frequency within the limits 0f49.0
ko = | Hz and 51.0 Hz during normal conditions.

= AL

S o /Vofmge Variations Section 17.2.3)

“« -~ 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.

oltage increases to between 110 percent apd”180 percent of the nominal
value. A Short Duration Violtaze Variatich is a Voltage Sag (or Voltage Dip)

tage from nominal voltage for a time greater than one
minute. A Lo uration Voltage Variation is an Under-voltage if the RMS

<A Long Duration Voltage Variation is an Overvoltage if the RMS
B140A01/FICHT-15702705-v5 FICHTNER QS: _B0-40
5
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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 theAoltages that are
greater than 95 percent but less than 105 percent of the Aominal voltage at
any Connection Point during normal conditions.

Harmonics (Section 17.2.4)
For the purpose of this Section, Harmonics shall bé defined as sinusoidal
voltages and currents having frequencies that are/integral multiples of the
fundamental frequency. The Total Harmonic Djstortion (THD) shall be
defined as the ratio of the RMS value of the hgrmonic 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.

Harmonic Voltage Distortion

S T Cindividual = T

Odd Even
me S IROSYN
132-230 kV 1.0%

/-30%W Wf‘? AT

nonic Distortion Factor

* Total Harmonic Distortion
Table 17-1: Maximum

Harmonic Current Distortion.

+ Voltage Level /- m 0 Individual 3
s 'i=. A Odd Even

mmu 3 m&m.%mﬁ S 0%

132-230 kV 2.5% 2.0% 0.5%
(S NS RV ATERT o S8 0% 2 TR0 "NT0%0
E Tn-tll Demand Disfo nn
Table 17-2: Maximum Harmonic Distortion

(I.H.D of fhe line-to-line terminal voltage for the Generator shall be as per

atest [EZ 60034-3 (clause 9.11 2 - Limits (Total Harmonic Distortion

‘THD) for synchronous machines) will be accepted. As per this clause of

. it shall be limited to 5%. However, at the 400 kV and 230 kV grid
ection points the requirements of the specification Section B0.2.11.2.10

shall apply.

o

& 000054
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Voltage Unbalance (Section 17.2.3)
For the purpose of this Section, the Negative Sequence Unbalancg Factor
shall be defined as the ratio of the magnitude of the negative seguence
component of the voltages to the magnitude of the positive seq
component of the voltages, expressed in percent. For the purpbse of this
section, the Zero Sequence Unbalance Factor shall be defined as the ratio of
the magnitude of the zero sequence components of the voljages to the
magnitude of the positive sequence component of the volfages, 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 jlormal operating
conditions.

Voltage Fluctuation and Flicker Severity (Segtion 17.2. 6)

For the purpose of this Section, Voltage Flugtuations shall be defined as
systematic variations of the yoltage envelope or random amplitude changes
where the RMS value of the voltage is-befween 90 percent and 110 percent
of the nominal voltage. For the purpose pf this Section, Flicker shall be
defined as the impression of unsteadingss of visual sensation induced by 2
light stimulus whose luminance or spgctral distribution fluctuates with time.

In the assessment of the disturbancg caused by a Flicker source with a short
duty cycle, the Short Term Flickey Severity shall be computed over a 10-
minute period. In the assessmeny 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 Shoyt Term Flicker Severity levels.

The Voltage Fluctuation at/any Connection Point with a fluctuating demand
shall not exceed one percgnt (1%) of the nominal voltage for every step
change, which may occuf 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 Flickgr Severity at any Connection Point in the Grid shall not
exceed the values given in Table 17-3.

= Short Term Long Term
K= ?\ 132 KV and abgve © 08 unit . 0.6 unit
v/« ML below 132 kV 1.0 unit 0.8 unit
1 e ' Mable 17-3: ) faximum Flicker Severity
\ )
\,_ : / Transient Voltage Variations (Section 17.2.7)

~" For the plirpose of this Section, Transient Voltages shall be defined as the
high-figquency Over-voltages that are generally shorter in duration
compgired to the Short Duration Voltage Variations. Infrequent short-
durafion peaks may be permitted to exceed the levels specified in Section
17.2.4 for harmonic distortions provided that such increases do not

8140A0T/FICHT-15702706-v5 FICHTNER éﬂ,« B0-42
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compromise service to other End-users or cause damage to any GAd
equipment, Infrequent short-duration peaks with a maximum valie of two
(2) percent may be permitted for Voltage Unbalance, subject to/the terms of
the Connection Agreement or Amended Connection A greement.

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

Each Unit shall successfully go to house load operatior/in the event of
disconnection or complete isolation of such Unit fronythe Grid.

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

L. Within such time, each Unit on house load g¢peration shall be ready to be
resynchronized to the Grid System and ablg 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 efiergize a dead bus and 1o start the

other Unit, when instructed by the N - Subsequently, upon instruction
by the NLDC, such Unit shall be ab}é to increase output in the usual
manner.

B0.2.12 Facility technical limits

The following sections describe/the minimum requirements regarding th
facility. :
B0.2.12.1  Unit start

The facility shall be-able fo achieve the following operating levels within
same period (in minutey) specified in the following table,

Conditions Boller Steam Notice to start Synchron Total
fifing to- turbine to steam ous to
rbine startto turbine full load
synchrono synchronous
us
B0 12hours . NTBD' « 7TBD
Ol e =S92 Oy L‘_ b AL et
v TN L= - - .
«.._-_.-:. _'__!:"r-'.? h ¢ - 4 -'f"". - j -
TBD 4 hours TBD TBD

Table/B0-3: Required start-up times (minutesj’ - EE

' To be determined by the Tenderer D E E a

N e .l.
B140A01/FICHT-15702705-v5 FICHTNER | e %30-43
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B0.2.12.2 Despatch ramp rates

Ramp rates of 3%/min 1o 5%/min are expected for the Power Planf when
operating between 30% and 100% BMCR. Ramp rates of less th#h 5%/min

are subject to Employer’s approval.

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

(snm?s*sa)
o AT R O

Despatch p rates (per Um ’

B0.2.13 Environmental impact requirements

Air pollution ' AN
The permissible exhay(st gas emissions shall comply with the stipulations 0
the generating license granted. Compliance for the following pollutants shall

be guaranteed and proved:

Unit Ma:imum Threshold

Emission :
TOREEM ST e T mngm EHIR BTV EE
Sulphur dioxide (SO,) mg/Nm®* 200

Nittogenoxide (NOx) =~ mg/Nm® 510 X
Table B0-A: Emission limits ,

Note:
= NOx refers to oxides of nitrogen, referenced to NO,.

Refefence conditions for NOx, SO2, and particu!ates are 6 % 02, dry (i.e.
zerp moisture), 0 °C and 1013 mbar atm ressurg, that means, unit

for emissions is mg/Nm? N
( \ (55858

7 / © g
(P4geRefiy Soepr 356

* To be determined by the Tenderer
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2 x 660 MW MAITREE SUPER THERMAL POWER PROJECT SPECIFICATION NO PE-TS-421-563-A301

The stack height shall foljow t,e requirements of the Envirgsment

Conservation Rules, 1997 of Bangladesh.

Water pollution
Permissible emission limits for aqueous discharges into the river via the
Plant Water Discharge System shall comply #th the Waste Water Effluent
Standards, see Technical Schedule of Se B0 and IFC EHSG - TPP -
Table 5 - Effluent Guidelines. If there agé differences in effluent limits in
the two guidelines the more stringent Hmit 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.

ould be designed, operated and maintained in such a way to
y soil contamination by oil and chemical spillage during -
subsgquent 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
gk 9:00 pm to 6:00 am.

//”_ ==, During the engineering phase the Contractor shall award an independent
e ~.. MThird Party to conduct noise propagation calculation to prove that the

(fP ( . permissible noise levels at the Plant boundary are met.
L e s ()
T‘"\I_ NG i ,ﬁ"‘ addition the statutory requirements of Bangladesh shall be followed as far
ey _~ as stricter as the other standards, such as EHSG-TPP.
Furthermore the following maximum noise pressure levels shall be n 45‘
exceeded:
dB(A)
8140A01/FICHT-15702705-v5 FICHTNER
BIFFCUEPC-Main Plant/2015/1/
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2 x 660 MW MAITREE SUPER THERMAL POWER PROJECT SPECIFICATION NO PE-TS-421-563-A301

& At | m horizontal distance from equipment/enclosures

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

» Within central control rooms in power plants  55.

Notes:

1. Atnormal 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 control
valve, water separator drain control valve, etc.) shall be limited to
90 dB(A).

4. The noise level for safety valves including ERV 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.

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
In accordance with the EHSG-TPP a fiical measures to prevent,
minimize and control physieat €lectrical and chemical hazards shall be

include in tror’s scope of services and supplies.
B0.2.14 Provenness Critcria for Critical Equipments and Sub-systems shall be as per
Annexure-1 of B0 (Refer Amendment no.05 to Bidding Documents).
B0.3 Supplies and Services . / Mg 1 ; \— \
f - -
L
TN /
B0.3.1 General g

The scope of this specification covers all su_ppiies and services required for
meeting the purpose of the Plant, even if these are not expressively

mentioned in the following.
g Mawa
Opgg&gﬁifg:f 356
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2 x 660 MW MAITREE SUPER THERMAL POWER PROJECT SPECIFICATION NO PE-TS-421-563-A301

The works include the following main components, where th
of supply is given in the corresponding Sections as |isted below:

e Section B1: Steam generator plants

« Section B2: Steam turbine generator plant

» Section B3: Air and flue gas systems

« Section B4: Fuel and Ash handling system

s Section B5: Plant Water and Coolipg Systems

* Section B6: Water treatment sysg€ms

e Section B7: Electrical works -

s Section BS: Instrumentatiopand control works

s Section B9: Civil Works

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

o Section B12: AuxiMary plant systems

The corresponding Angexes and Attachments are contained in Part C,

The relevant costy/0f these supplies and services to be given in the price
schedules are trbe assigned correspending to the individual items
concerned for'each of the sections. The costs of the common equipment and
services hgfe 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:

» Basic and detail engineering

» Permit engineering
The Contractor shall actively farticipate in drawing-up ot all required
licensing applications.

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

« preparation of all/documents as required according to the pertinent laws
e clarifications with authorities

e participation #i all clarification meetings
= construciioy permits <
« boiler ang/pressure vessel approvals 7 —
s water/waste water permits

* aperation permits ({‘
» fire fighting approvals

and all other services as required.

B140A01/FICHT-15702705-v5 FICHTNER \
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SPECIFICATION NO PE-TS-421-563-A301

2 x 660 MW MAITREE SUPER THERMAL POWER PROJECT

ering and other services to meet the
ule shall be

Furthermore, all other requir
purpose of the Project and the agreed projec
executed by the Contractor.

B0.3.3

B0.3.4

B0.3.4.1

b

/__-HH'"\\
AN

o

%

& Complete documentation as set out in the tender specification

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.

Common equipment and services

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

General

# Material and personnel costs for tests and inspections which are
mandated in legislation ,

Employer/femployer representative/TPA will be responsible for their
respective expenses in connection with inspection, examination and
testing, '

s 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
All as-built documents (on data carriers; data formats as requested by the=
\ Employer)
», Quality control plan and safety plan
« Operating manual (5 hardcopies and 3 electronic copies) \
« Detailed operating and maintenance instructions/manual (5 hardcopics
and 3 electronic copies)
« A maintenance program for all equipment of the Plant instructions
(5 hardcopies and 3 electronic copies)

8140A01/FICHT-15702705-v5
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SPECIFICATION NO PE-TS-421-563-A301

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.

B0.3.4.2 WMechanical

All necessary pipelines, valves, actuators

» All required line warm-up systems
e 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 etc.

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.

B140A01/FICHT-15702705-v5 FICHTNER M wﬂ ”

s All necessary base frames, mounting plates, grouted in parts, rag bolts,

covers etc.

All required steel parts embedded in concrete
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 where loads exceed 200 kg, and
electrical operated hoist for loads exceeding 2,500 kg)

Required safety equipment, pressure relief valves etc.

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

BIFFCL/EPC-Main Plant/2015/1/
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2 x 660 MW MAITREE SUPER THERMAL POWER PROJECT SPECIFICATION NO PE-TS-421-563-A301

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 measutes for plant components and
equipment stored or mounted on site up 10 the time of reliability 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

» Al fire protection measures

e All necessary lubrication systems
« Tnitial lubricant filling and sufficient lubricants for commissioning and

® & & » 8 A

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 '

All 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.

y C?’A BO-50

8140A01/FICHT-16702705-v5 FICHTNER _g_a_%_a_H
BIFFCL/EPC-Maln Plant/2015/1/ n L: 5 3 6 3

Page B9t J8s0f 356
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B0.3.4.3  Substation control and monitoring system

At least but not limited to:

« al| field equipment such as bay control units, bay protegtion equipments
(described under chapter “Substation Control and Mogitoring System) to
be installed at the substation. The field equipment fgf the substation shall
be interconnected by separate IEC 61850 fiber opyfc station busses in ring
configurations. (The use of an [EC 61850 opticy/ fiber link is required for
all connections of equipments which directly jfiteract 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 coghected to the station bus,
electrical links (preferably IEC 61850) gfe allowed for wiring connection
of the [EDs with the BCU but an IEC $1850 optical fiber link between
BCU and switches is required.

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

= commeon bay unit / station compputers

* operator and engineering w tions with TFT monitors and printers 1o
be installed at the substatigh 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 sypervision and monitoring of the substation from the
Power Plant DCS facilities. The OPC-server configuration shall be

redundant

» energy'meters for active energy (kWh) with accuracy of 0.2 S and for
reagtive energy (kVarh) with an accuracy of 0.5 8 for tariff metering shall
be/pravided for each outgoing line.

B0.3.4.4 Electrical

¢ All necessary electrical drives
¢ Complete installation material, that is wiring, cabling and piping
material, all needed fastenings, conduits, brackets and other supports
= == * Allrequired junction boxes and cubicles
.~ ww All field control boxes
\ o' A1 cubizles, jnction Soxs. marshalling racks, terminal boxes, etc.
"' ‘s |Complete labelling of electrical equipment (also inside of cabinets)
" »/ Lightning protection

&J /": Electrical earthing of the equipment
¢ (Cable and cable trays

» All necessary cables and wires for power, AC and DC instrument
transformers, control, measuring, signals, efc.

|
8140A01/FICHT-15702705-v5 FICHTNER . w2 w—‘ BO-51
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B0.3.45

_r
B140ADYFICHT-15702706-v5 FICHTNER " _ e
BIFPCL/EPC-Main Plant/2015/1/ e

All necessary number plates for identifying the cables (numbering code
10 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
o 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

® & = a8 @

e (Cable and cable trays
« All necessary cables and wires for power, AC and DC instrumen

All necessary control systems and auxiliaries :

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

Other special instruments/ systems like acoustic steam |eak 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 instruments 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 i&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=
individual it=ms of equirment 5%

transformers, control, measuring, signals, etc.

All necessary number plates fof, identifying the cables (numbering Codé

to be determined) R S

All necessary fixing materials ¢/ // AN
!

(- |
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SPECIFICATION NO PE-TS-421-563-A301

2 x 660 MW MAITREE SUPER THERMAL POWER PROJECT

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
o All necessary materials for laying the cables in the ground
e 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

" ® 9 » 3 9 0 8 B 0 ©®

s % 5 & ° =

All necessary surveying works including all soil investigati
for safe and reliable design and construction

Piling of structures to prevent subsidence
Concrete and reinforced concrete works, maso
Concreting of maintenance platforms and lay-dgwn areas
Water proofing works for pressing and non-pyessing water
Fire protection during construction
Roofing; non asbestos

Plumbing

Facade works/glazing works; non asbéstos

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

Flooring work

Fire protection with plumbi
Painting/varnishing
Craneway works
Room air conditioning systems, where required, e.g. control cubicle
rooms, etc.
Potable water, ser¥ice water and waste water
Housekeeping ddring construction

Staff facilities/during construction

Transport of all dumping material to dump locations
Performapce and interpretation of soil bearing tests
Tempopdry fancing of eorstruction site

Site offices for Employer and Employer’s representatives
The/Contractor’s site offica

g; fire protector

BIFPCL/EPG-Main Plant/2015/1/
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2 x 660 MW MAITREE SUPER THERMAL POWER PROJECT SPECIFICATION NO PE-TS-421-563-A301

B0.3.5 Packaging and transportation

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

transportation
» Disposal of packing and t
Customs clearance
Crane or hoistin ilities at seaport and site
site

-
g
¥
:

B0O.3.6 Erection, commissioning and testing

e Complete erection of the scope of supply pp'to operational readiness:
This includes mobilization and provisjefi of the required supervisory
staff, skilled and unskilled personped, as well as of installation
scaffolding, cranes, hoists, egupment and materials, personnel
accommodation, prescrib and inspections,

» Commissioning and gptimization of all plant components as well as

sary measurements.

» Supervision tion, commissioning and Reliability Test Run of -

B0.3.7 Training

The Contractor shall providc 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 equipiment as well as to an adequate standard for safe
%/ and efficient commercial operation of the Plant.

The training shall at least include:

L] Anine at manuiact

e PR Hems
oam £ L 4 o n
i ( SV I classroom and hands on training
' . Jr elon the job training during erection, commissioning and reliability test
"/ run; and

S :—__//- 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

FICHTNER 0«%%‘5’53;/ d’r BO-54
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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 I to Amendment No.3
(both already published on BIFPCL's Wcbsite).

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 g

c. 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 (inclu
but not limjted): pressure calibrator, portable pressure source, calibration
pressure punip, 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,
‘\ ‘~_ trinsic safe multifunctic= calil ator, depth gauge, feeler gauge, dial
__\vindicators, portable handheld tacho meters, double channel digital storage
; szilloscope, conductivity meter, electronic stethoscope, general purpose
ibration meters, hand-held IR thermometers, humidity & moisture meters,
hazardous and toxic leak detectors, field meters (Jeak 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. 0 {] 8

8140A01/FICHT-15702705-v5 FICHTNER M BO-55
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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. [f 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 shal] 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
maintenance of the works. Particular attention shal] 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
hoxes shall be handed over to the Employer at the time of taking over of t)

unit,

Where the Contract includes site erection, any special tools or appliancey :
required solely for erection shall be provided by the Contractor for his ow¥{S: N
use and shall remain the property of the Contractor. i

One set of tools shall be handed over irfiew teqdition and one set shal] be

used by the Bidderannn'Q;r,for ﬁnflrl@n?camqﬁi\ioning.
| i (I o
'] - @ 000069
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B0.3.8.3

B0.3.9

B0.3.9.1

Documentation

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 [o 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 1™
Unit.

g af T
15

s
Documentation with tend\&; N o
General
o Tfaconsortial 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
s Reference lists for delivery and installation of plants of similar type and
size with separate references for the steam generator and steam turbine
operating at same or similar parameters
= Requirements of grid code which cannot be met (if any) &,

B140A01/FICHT-15702705-v5 FICHTNER / BO-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 urider this FTS.)

Training program and schedule for Employer’s personnel

Space requirement for lay down area, constriiction site and equipment
List of personne! including qualification to operate the Plant and to
perform day-to-day maintenance

o Initial Spare Part List as described under BO3.7
 Equipment maintenance schedules for reliable centered maintenance.

Mechanical

Steam Generator
%( Description for the equipment offered, givi

e L
P N
#?'/ : ' Y

; 1
- ! £ .,'o
3 A/’ =

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.

infortation about:

general outline of installation
main control loaps
description of boiler protectionsystem
graphs showing the performpfice characteristic versus the load (flue gas -
temperatures, sicam tempgfatures etc., including h-p-diagram)
correction curves for apzbient conditions and fuel variations

material diagram showing material, dimensions, highest flue gas
temperature and highest steam temperature, design material temperature
and maximum agfnissible material temperature and design pressure for
components gfthe steam/water system

e

B0-58
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» pulverizer performance diagram showing turn-down range of pylverizers
and pulverizer outlet temperatures for different coal qualities.

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

s general outline of installation,
» main control loops,
» conclusive correction curves for steam turbine and copling system with
variations in:
» power output with ambient temperature, humidify and river water
temperature
» specific heat rate with ambient temperature, idity 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 turbigfe, of the generator and of the
generator transformer versus the ambient air temperature (from
410 °C to +40 °C), humidity (between 20% and 100%) and river water
temperature (from +20 °C to +35 °C). '

Electrical system

Electrical single-line diagram for th¢ Power Plant including LV,
emergency, safes AC and DC powfr supply

o Electrical single line diagram for the 400/230 kV GIS

Unit protection and measuring g{ngle line diagram

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

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

Preliminary lists of motoys and electrical consumers including power

demand

L.V. Cubicles, unit guxiliary transformer
- General arrangemesit of main electrical equipment within the relevant

AVH, generator protection, generator step-up and unit auxiliary
traglsformer, start-up/stand-by transformer, 400/230 kV interconnection

. 3
* Fi0g@d
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transformer, 400 kV reactors, 400/230 kV GIS, Substation Cpntrol and
monitoring System, 400/230 kV protection systems, 11 kV gwitchgear,
etc.)- with related reference lists.

Instrumentation & control system

e« Control system architecture showing all components pjovided for this
Plant in their actual structural arrangement

» Layout drawing central control room

+ Description of hardware, software and design philogsophy of the DCS

s Reference list for the DCS with indication of planf type, system
architecture and size of the system

» Data sheets, descriptions and brochures of the ¢ffered BMS and BPS

e Data sheets, descriptions and brochures of the/offered local control
systems, in particular PLCs

e Data sheets, descriptions and brochures of fhe CEMS including (if
applicable) common emission data evaluafion devices

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

s CCTYV system philosophy description and configuration drawing

s Data sheets, description and brochurgs of the training simulator as
spcc{ﬁed in the relevant Section of Section B8

» Temporary list of all drives. such s unidirectional motors, MOV,

SOV’s and remotely operated coyltrol valves

List of modulating controls

List of package systems (bl

Description of field equipment.

Description of structure of tfie control functions including list of unit co-

ordination level, functmn group level, sub-group level

o Schematic d¢sign of main buildings

e Typical contrete bloc!. pad and chimney foundation

s Typical pglle foundation for HV towers

o Details, With calculations, for the main foundation system proposed
» Basic dfsign of Site infrastructure t’k

o Basic design of the chimney =t

e Basif detail of the coal storage yard =~ ~ ~

» Bagfc detail of the ash pond i\ X

B140A01/FICHT-15702705-v5 FICHTNER : :
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B0.3.9.2

i

L% progress of drawing and document preparation from the Contractor at an

-

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, etc. 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
na 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 according to the approval procedure for drawings and
documents above. 7

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
accordance with the specified project time schedule. Any modification
this list shall be submitted for Employer’s review and approval.

The Employer reserves the right to require detailed information on the

,?( -\, yyme during this stage.
1R T - = ir = ;
\ o M SNR ST BT 5 Masks St contiacivard
s General
« Current list of drawings (G 4 every 1 month
s Complete list of documents I 4 every 1 month
8140A01/FICHT-15702705-v5 FICHTNER M ﬁ/ BO-61
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with prupcsed submlssiﬁn

deadlines
s Erection and installation I - every 1 month
progress reports after start of site

structure of Contractors
QA&QC manpower at si

. sed inspection and
testing programs
« Noise propagation calculations

. Detailad program of Raﬁahllily A 24 6 months ahead
Test Run start Reliability

Test Run

= Testing documents/Report of A 2 weeks 6 ms head

results of all tests after test start Reliability

Test Run

e As-built-documentation
including drawings of all
equipmant

« Spare partists ' A withBid 18 months
ahead of COD
uf1 Unit

ST ime schedaiing s Yo sy CRCTEYLE DN R
» Overall time schedule for A
design, manufacture, supply, e
assembly, erection and ;
commissioning broken down /
for the principal plant / \\
compenents and all

'\.
8140A01/FICHT-15702705-v5 FICHTNER ‘:~
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& mﬂs ’:s!- g M’wmcféw
mnstmcﬁorl works, s!atlng 1 -
dates for completion of any

preparatory work from others
which may be necessary

. Arrangemant drawings of
auxiliary equipment (cubicles,
stc.)

° Plplng and Inslmmentaﬂnn
schematics and isometric
drawings, including list of
pipelines and vaives, stating
materials, nominal diameters
and pressure, dimensions,
insulation thickness of all
pipes

e Water and waste water
balances

2 months before

with Bid

. Start-up and shmdown

diagrams with descriptions pre-
(cold, warm, riot) cornmisnlonlng
B -sacnu”’ d'fhlldravdngs;. ,,y
i I @‘ Elarﬂ nclll_dhng Q{%&m }ﬁﬁ.«un uh‘r-d
3 SRR~ .4 ‘.;115.{2 A
. Llftlng plan for all lifting |
operations (repair,
maintenance, etc.)
' Limts of coaland igh speed ) e e
" .diesel properties L. f‘_;' oF TN RS §

8140A01/FICHT-15702706-v5 FICHTNER / @L" B0-63
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el o i S s
VLB AN Rribse by T

« Design calculations of pumps, 36
__Isolations piplng, efc.

o Hydraulic mode test
procedure of plant water and
cooling water systems;
institute to perform lhe tests

= Pulverizer i:erformance
diagram with pulverizer turn-

information on successful
operating years for:

- steam turbines

- steam generators

- pulverizers

- firing systems / bumers

. Final correction curves for A - with Bid
Plant and equipment H
performance tests acc. to {
ASME PTC46 etc.

» Electrical equipment sizing A 12 24

calculations (generator main
connecﬁon. transformers,
ergency diesel generators,
safe C and DC power supply,
power cables elc)

. Standani clrcuit diagmms for
all different kinds of electrical

B8140AD1/FICHT-15702705-V5 FICHTNER W # B0-64
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SR

RT3

:mz'-*-zmm Yooy MM

}‘#{f )

consumars

1 ARG i 12
diagrams} t | B L A BT e
. CIrcultdiagrams for all | 12 24

individual electrical equipment

= Earthing and lightning plans
with calculations

« EMC concapt wuh coordlmted | 12 16
overvoltage protection

* Diagram showing power A with Bid 12 F
output of plant generator and E s
related transformer vs. .
ambient temperature from +20
°Clo +40°C

« Block diagram AVQC for the A 12 Y
generator :

= Arrangement drawings
showing exact [ocation of fire
alarm devices if applicable

. enaral arrangement | = 12 24
drawings of the required cable
trays, t:abla Iaying prans

| ﬁm L -—ﬂg ‘l"
Dimensinnal drawings of
generator aumliary eql.upment

8140A01/FICHT-15702705-v5 FICHTNER 0-0‘9‘9'?'9—' V M@Q 0 [ 8
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. '.‘

-‘_-a

= Calculation of mechanical I 12
stresses of switchgear rooms
due to arclng faults

Protection and metering
diagram for unit protection,
start-up/stand by transformer
protection, 400/230 kV GIS
protection

Information for electrical :
system study by PGCE (see

i 2( ! % 3 _! phﬂusophy .

. 4 protection

o Layout drawings central
control room showing spatial
distribution of desks and
panels (3 D view)

L‘a;fnulofeietglglpnfc éﬂ »'*.‘;wr e | | (A
sho gspa d on o .9:.-"{; ol L g,
E m& ”&bé#z:. b L.ﬂ;-: :-f.m
Descﬂption for all functional A 24

group controls, functional

schematics (both in machine

language and according to

ISA-standard)

* s« DCS/PLCinterface- =~ A 16 24T .
B140A01/FICHT-15702705-v5 FICHTNER ; =
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e A

e Engjneenng drawings of 24
. contral valves, control
dampers together with their
actuators, orifices, nozzles,
venturi nozzles

« Detailed civil arrangement
drawings of all buildings and
structures, including plan-
vlews and Sections (scale

N O *"“"ﬁ?

. Arrangement drawings for 4
external systems including all
supply and disposal facilities,
roads with manoeuvring areas;
outdoor facllities (sewage,
drainage, ducts and trenches,
fencing and gates; tank farm,
outdoor foundations etc.

T o BT G NS TR %
: .?u > | ¥ "Inr .' ¥ .',.l 4 -._|.|, ')?1 E
. Delalled foundation dra'mngs I 4 12

B140AD1/FICHT-15702705-v5 FICHTNER g_g_ﬂ_&_s_l_ / BO-67
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for all bulk:l]ngs and sh-uctl.n'as
(A. E., turbine, boiler and stack
foundatiuns etc.)

RgRrooretc
Detailed drawings for all
internal services and
installation works (HVAC;
water, sewage, drainage,
lighting

. Delailed draMngs‘for ouhdoor A 8 . 24
installations and services
(sewage, drainage, water,
ducts, trenches, culverts,

pipes, cable routes, manholes,
pits etc.

Checked and approved
statical and dynamical analysis
prepared/for all buildings and

structures of the Plant

plan

o Principal detalls 3nd Sections I Bler 24
for traffic areas, especially for
ramps and retainmg walls

. Foundatlon drawmgs and - | 4
other underground concrete
works

8140A01/FICHT-15702705-v5 FICHTNER BO-68
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Py ]

st*“'i'ffﬁo;";" F%w Wesks after Contract Award

Wﬂmﬁﬁ"  Final "i

g G f 2 “-1.

e g

e Operating manual A 6 months 1 month after
 operating procedures and aheadof  CODofthe 1*

instructions of the Plant with me- - Unit

description of all systems, commissioni

processes and functional ng

groups

as built documentation

general and individual control -

concept description

Plant and equipment

protection and signal

processing description with all

alarm and trip signal settings

= all operating conditions
including electrical grid supply
and connection conditions

Purpose: A : for Approval .
I for Information

B0.3.8.3 Dataa

following data:

cump”ﬂaglﬁ n.'-; % ?Jlt’ "Dvahl Tl LY i Value Df data
et '”l"r..., e BTV L & L'_"l..% -

Genera!or step-up Rating MVA

transformer

SENTT T PR T A THightottagel ' F IRvEws]

High voltage connactjon

Low voltage connection
B14DA01/FICHT-15702706-v5 FICHTNER % Bo-69
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Zero seq. lmpedanoe
Zero seq. Resistance %
Zaroseq Raactance % .

He rhE Ry e
wbmt{ band

LP natural frequency and

vibration band "

TEXREE T R T TR Sy s SR R\ i) LS
Range = % of rated voltage L3

| GORErOTE 208 8 (RS STyl SR ISINT I A (VLT
Maodel Na.

= F Y M AT DY \DioopiT . TN R SR N
Deadband Hz

Unit auxifiary pov x‘- Realp moadu LMW

Contmption U b 0 o 4 PN ER

Reacﬁve power auxlﬁary 1oad 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).

B14AD1/FIGHT-A5702705-v5 Fi CHTNEE__%W_. v g5 B0-70
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The sirqulation studies include, but are not limited to:

under all frequehcy range stipulated in this Part B0, including consideration
on the following:

large frequency ariations upwards (increasing) up to 52Hz,

large frequency viriations downwards (decreasing) up to 47.0Hz,
grid system faults,
splitting of the grid §ystem into islands.

ao o

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 cogplete with the following documentations

a imodel software source chdes (flecs) as well as object (binary) codes,
b.  description of the models icluding the engineering of model
derivations,
user operation manuals
user application guides

model block diagrams
values of parameters
input data format
criteria for acceptable operation (
minimum steam pressure, maxim

TR oo Ao

shold parameter values such as
hydrogen pressure, etc).

The models shall represent closely the on-sit} response and setting.

Generator and excitation systems
The fully validated control block diagram represntation of the software
used by PGCB simulation model (including all liryiters and power system
stabilisers), shall be submitted to PGCB together wth:

%ﬁ/ 1. Explanation of all the symbols used
d 2. Clearly labelled sub-systems of control and protectiop, such as, Volt/Hz

. limiter, maximum fieid current limiter, stator current imiter. mintmum
/ “ % field current limiter etc.
J 3. Input-output relationships, by giving:
/ a) Equations
/' h) Characteristics/Chart/look-up table
s ¢) Other input/output relationship (if any).
4. Indication whether the parameters in the block diagram can bg measured
on the actual system,

B140A01/FICHT-15702705-v6 FICHTNER BO-71
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Governor

The fully validated contol block diagram representation of the software

used by PGB simulation model for the governor systems shall be

submitted 1o RGCB together with;

1. Explanation of all the symbols used

2. Clearly labe)ed sub-systems of control and protection, such as, additional
corrective coftrol against frequency deviations (if any) and other controls
(if any).

3. The following \ariables, states, and limits:

d) mechanical outgut of stcam'turﬁine (8T

dsure of ST

h) turbine steam pressyre deviation of 5T
i) turbine steam temparature of ST

j) main control valve position of ST+
k) intercept valve positiqn of ST

1) load limiter signal.

4. Tenderer shall inform valug
criteria on the following:
a) reverse power (cause TevRrse power trip when violated)
b) Power Load Unbalance (RLU) (or similar) relay trip (if any which
cause trip when set criteria\is violated)
¢) operational limits and criterja .
d) others (if any which cause {rip when violated).
s Tenderer shall inform input-outjut relationships, by giving
a) Equations
b) characteristics/chart/look-up ta
¢) other input/output relationship ({f any). =
6. Tenderer to inform whether the pa \meters in the block diagram which
exist and can be measured on the actypal system.

of limits and acceptability (or violation)

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.

e Due dates and versicis for data submission 2 d simulation models are as

5> .2 % follows:

+- " | Due dates Type of data to be submitted
2k 90 daya after.signing of this © " Commitled Project Data
./ Agreement . ol . Contractad Project Data -
T 90 days prior to the nitial Estimated\Registered Data
Operation Date of the First
Unit

B‘l:uﬁﬂﬂFlGHTJE?[}E?&&V‘& FICHTNER A / ‘%/ B0-72
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Due dates 'I_'ype of data to be submitted
30 days after the Commercizl " RegisteredData’ .~ . .
1 Date of the First N o PONET R - TeGE

b V-

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 a 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.

The final documentation including but not limited to operating man
maintenance and service manuals, component documentation, assembly ~
documentation, drawings and listing, etc. shall 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.

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
) / _ purpose, at least 10 (ten) pairs of data on the generator reactive power
p ~ lcapability curve shall be provided for each Unit.

/

) .~ The final requirements for Transmission lines and Interconnecting Facilities

e documentation will be subjected to PGCB's approval which will be made
known during execution stage.

8140A01/FICHT-157027055 FICHTNER p/ hu—?s
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B0.3.95 Approval procedure for drawings and documents

The Employer reserves the right to ask the Contractor to submit drawings
and other documents for approval to the Employer or to 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. '

The documents for approval are primarily basic documents and all
documents that are required to check that Contractual and operational
requirements are met. It is 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, e.g. structural analysis, drawings and connecting details prior 1o
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:

e 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.

s 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”
=fpllowed up by the respective letter in alphabetical order.

e the drawing or document is approved for construction by the Employer

) ts representative the document shall be indexed with the number “0~

7 Jowed up by the respective number in chronological order, Hence, the

sequence of the revision index of a design document shall be as follows: A -

BeC=[e]+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.
Ve Y
£y e

= | A"
\ ) 4 0C0037
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B0.3.9.5.1

B0.3.9.5.1.1 Testing Procedure and Protocols

L L)

" provided by the Contractor.

Furthermore, each drawing/document shall be indicated with a unigue
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 letters)
DCC - DCC code according to EN/IEC 61355
12345 - Document number
XYZ - Sub-/Contractor pumber
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:

I - 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 Apprqval from Grid Operator/BPDB

Documents especially test procedures and protucols; which are fjue 10
approval by the grid operator or BPDB required following specific ,:~=
submittal and approval.

At least one hundred and twenty (120) Days before the scheduled
commencement of the testing and Commissioning of the Plant, the
Contractor shall, upon reqnest from BPDB, submit to BPDB detailed
procedures and protocols to be used during the corresponding testing.
RPDB shall have the opportunity to provide written comments, if any, on

“-_* the proposed procedure and protocols within thirty (30) Days of receipt from

‘the Contractor of said documentation. 1f BPDB fails to submit written

" * bomments to the Contractor within the thirty (30) Days stipulated above, it

shall be deemed to have accepted the detailed procedure and protocols
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2 x 660 MW MAITREE SUPER THERMAL POWER PROJECT

B0.3.9.5.1.2

B0.3.9.5.1.3

On receipt of such comments, if any, the Contractor shall review and submit
the final procedure and protocols, fo be used for testing not later than sixty
(60) Days prior to the scheduled commencement of the respective lesting
and Commissioning:

a. if BPDB fails to submit written comments o 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 agrbement 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 commencement of testing
and commissioni = Tirst Generating Unit or the Plant, as the case may
Thtended Start-Up and test schedule for such unit.

Operating Procedures

a_ Not later than one hundred and twenty (120) Days beforg/the then
prevailing Scheduled Initial Operations Date, the Conjractor shall, upon
request from BPDB, provide BPDB with draft opergfing procedures
dealing with all operation interfaces between BPJXB and the Contractor
including, but not limited to:

method of Day-to-Day communicatio
key personnel list

clearances and switching practic
outage scheduling
capacity and energy reporti
operating log; and
reactive power suppo

which shall be consistep( wiu chis Agreement, the designs of the Facility
(including the Meterjdg System), the Technical Limits and Prudent Utility
Practices (togethey the “Operating Procedures™).

b. Within tifty (30) Days after BPDB’s receipt of the draft Operating
Procegfires, BPDB shall nojify the Company-6f any requested deletions,
ameAdments or additions. s L

- e
. ;

1

%
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c. The Company shall make any deletions, amendments gradditions that
BPDB reasonably requests unless they would be ipednsistent 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 eated as final Operating
Procedure, not later than thirty Days before the then prevailing

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
accordance 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:

e 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 ’,{—f‘b S
« final inspection and testing /4. /7 N
» Bench mark testing | ( . =

» completion test \A e Y
» performance tests ThVu.
» reliability test run. o el S

An outline of the proposed comprehensive quality assurance programme is
to be provided with the Tender and is subject to review by the Employer.
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