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Data and simulation models

The Tenderer shall submit the data of the Plant for transmission simulation
to PGCB according to the Bangladesh Grid Code however minimum

following data:

Components

Generator step-up
transformer

Generator

Turbine
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Data
Rating

High voltage

High voltage connection
Low voltage

Low voltage connection
Positive seq. Impedance
Positive seq. Resistance
Posttive seq. Reactance

Zero seq. Impedance
Zero seq. Resistance
Zerc seq. Reactance

MVA for base impedance
Maximum tap

Maximum tap position
Minimum tap

Minimum tap position
Nominal tap position
Value of tap step

Core loss

Copper loss at full load
Auxiliary power

Type

Manufacturer

Rated output

Rated voltage
Connection

Inertia constant

Xd

X'd

Xd

X2 (Negative sequence)
X0 (Zero sequence)
MVA for base impedance
Type

Rating

Inertia constant

HP natural frequency and
vibration band

IP natural freguency and
vibration band

LP natural frequency and
wibration band

(y FICHTNER-

Value of data
MVA

kV
KV

%

%

%

Yo

%

“%o
MVA
kV

kv

kW
kW
kW

MVA
kv

%

%
%
%

MW

Hz

Hz
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Components Data Value of data

Exciter Type

Range t % of rated voitage %
Governor Type

Model No

Droop %

Deadband Hz
Unit auxihary power Real power auxliary load MW
consumption

Reactive power auxiliary load MVAR

The Tenderer shall also submit models for simulation studies which are
compatible with the software used by PGCB. PGCB is using PSS®E
software).

The simulation studies include, but are not limited to:

a. power flow
b. short circuit
c. transient stability.

All characteristics and models shall operate in stable and accurate manner
under all frequency range stipulated in this Part B, including consideration
on the following: T

large frequency variations upwards (increasing) up to 52Hz,
large frequency variations downwards (decreasing) up to 47.0Hz,
grid system faults,

splitting of the grid system into islands.

RO OB

All simulation models submitted for stability studies must be in the form of
fully validated models for the software used by PGCB simulation. The
models shall be provided complete with the following documentations:

a.  imodel software source codes (flecs) as well as object (binary) codes,
b.  description of the models including the engineering of model
derivations,
%/ €.  user operation manuals
d.  user application guides
8 model block diagrams
values of parameters A5y
input data format '

criteria for acceptable operation (threshold parameter values such as

O aon/&/ minimum steam pressure, maximum hydrogen pressure, etc). -

The models shall represent closely the on-site response and setting.
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Generator and excitation systems

The fully validated control block diagram representation of the software
used by PGCB simulation model (including all limiters and power system
stabilisers), shall be submitted to PGCB together with:

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

limiter, maximum field current limiter, stator current limiter, minimum
field current limiter etc.

3. Input-output relationships, by giving:
a) Equations
b) Characteristics/Chart/look-up table
c) Other input/output relationship (if any).

4. Indication whether the parameters in the block diagram can be measured
on the actual system.

Governor

The fully validated control block diagram representation of the software
used by PGCB simulation model for the governor systems shall be
submitted to PGCB together with:

1. Explanation of all the symbols used
2. Clearly labelled sub-systems of control and protection, such as, additional
corrective control against frequency deviations (if any) and other controls

(if any).
3. The following variables, states, and limits:
P, W a) mechanical output
4 Q’/\ b) generator output
iy ¢) turbine speed

. TiFRCL |8y d) mechanical output of steam turbine (ST)
\ (4 ¢) MW output of ST

gy ¢ ~ f) shaft speed of ST

S g) turbine steam pressure of ST

h) turbine steam pressure deviation of ST
i) turbine steam temperature of ST
j) main control valve position of ST
k) intercept valve position of ST
1) load limiter signal.
4. Tenderer shall inform values of limits and acceptability (or violation)
criteria on the following:
a) reverse power (cause reverse power trip when violated)
b) Power Load Unbalance (PLU) (or similar) relay trip (if any which
cause trip when set criteria is violated) N
c) operational limits and criteria
d) others (if any which cause trip when violated).
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5. Tenderer shall inform input-output relationships, by giving:
a) Equations
b) characteristics/chart/look-up tables
c) other input/output relationship (if any).
6. Tenderer to inform whether the parameters in the block diagram which
exist and can be measured on the actual system.

The above models and documentation shall be submitted in CD-ROM
media (read only). One hardcopy of the same is also required to be

submitted.
Due dates and versions for data submission and simulation models are as
follows:
Due dates Type of data to be submitted
90 days after signing of this Committed Project Data
Agreement Contracted Project Data
80 days prior to the Initial Estimated Registered Data
Qperation Date of the First
Unit
30 days after the Commercial Registered Data
Speratiun Date of the First
nit

B0.3.9.4  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, op.erate and maintain a web based
clectronic data room / data server. The format and filing system shall be
mutually agreed between Employer and Contractor.

All documentation shall C(I)mpl}" with uniform documentation instructions

g)ﬁ/ according to Employer’s requirements. Detailed requirements for
documentation will be determined during contract execution by the

Employer.

Blractor shall comply with Employer's directive concerning 7
entation requirements for implementation in an automated plaﬁ&:

-3 d
* WAV T T

INTERNATIONAL J2H clomiepcL 120
pyation system. ] BIFt 12
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“The final documentation including but not limited to operating manuals; . 5 &
maintenance and service manuals, component documentation, assembly ~ *
documentation, drawings and listing, etc. shall be submitted in the English
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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
capability curve shall be provided for each Unit.

The final requirements for Transmission lines and Interconnecting Facilities
documentation will be subjected to PGCB's approval which will be made
known during execution stage.

B0.3.9.5 Approval procedure for drawings and documents

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

P !. Before submittal of any such drawing or other document, the Contractor
oGl 15 shall submit a detailed list comprising all drawings or other documents the
T/ Contractor will produce. Based on this list the Employer will decide which

e ;.“' /4 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 to
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:

s 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.
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TECHNICAL SPECIFICATIONS (TS)

BANGLADESH-INDIA FRIENDSHIP POWER COMPANY (PVT.) LIMITED

(A JOINT VENTURE OF BPDB AND NTPC LTD. )
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e They have been examined in relation to compatibility of the items and
equipment with the specification and respect of interconnections with
other items, equipment or systems.

* The Contractor is not relieved of his responsibility under the Contract.

The Contractor is to arrange for the revision history of drawings and other
documents as follows. The first revision shall be indexed by the letter “A™
followed up by the respective letter in alphabetical order.

Once the drawing or document is approved for construction by the Employer
or its representative the document shall be indexed with the number “0”
followed up by the respective number in chronological order. Hence, the
sequence of the revision index of a design document shall be as follows: A -
B-C-[...]-0-1-2-[...]. Each revision is to be listed in the revision
history with the respective date and a short description of the
modification(s). In addition, all modification(s) shall be highlighted and/or
marked up as specific and detailed as possible.

Furthermore, each drawing/document shall be indicated with a unique
document number according to the following standard:

Maitree — Unit — KKS — DCC - 12345 — XYZ - REV

Where:
Maitree Project-Denomination
Unit - 00 (for common), 01 (for unit 1), 02 (for unit 2)
KKS - Function Key as per KKS system (1 to 3 letters)
DCC - DCC code according to EN/IEC 61355
12345 - Document number
XYZ - Sub-/Contractor number
REV - Revision index

For each comment, the Employer will allocate a priority in the TCS
(Technical Comment Sheet). The priorities range from I to 3 as follows:

1 - High Priority
2 - Medium Priority
3 - Low Priority

The TCSs are to be named with the above described identification key and
the supplementary ending *... - RI” (“Revision Income™) for TCSs being
sent from the Contractor to the Employer and ... - RO” (“Revision

_onY Contractor shall be responsible for any discrepancies, errors or
) TR . . . . . %
o eanons Odissions in the drawings and other documents supplied by him, whethet, ps

& ,',{f & - % \ W il
at¢h drawings or other documents have been approved or not, NP
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B0.3.9.5.1 Documents which require Approval from Grid Operator/BPDB

Documents especially test procedures and protocols, which are due to
approval by the grid operator or BPDB required following specific times for
submittal and approval.

B0.3.9.5.1.1 Testing Procedure and Protocols

At least one hundred and twenty (120) Days before the scheduled
commencement of the testing and Commissioning of the Plant, the
Contractor shall, upon request from BPDB, submit to BPDB detailed
procedures and protocols to be used during the corresponding testing.

BPDB 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. If BPDB fails to submit written

X comments to the Contractor within the thirty (30) Days stipulated above, it

shall be deemed to have accepted the detailed procedure and protocols
provided by the Contractor.

4 On receipt of such comments, if any, the Contractor shall review and submit

- the final procedure and protocols, to be used for testing not later than sixty

(60) Days prior to the scheduled commencement of the respective testing
and Commissioning:

a. if BPDB fails to submit written comments to the Contractor within the
thirty (30) Days stipulated above, it shall be deemed to have accepted the
detailed procedure and protocols provided by the Contractor; and 35

b. if the Parties fail to reach agreement on the procedures and protocols
within sixty (60) Days prior to the scheduled commencement of the

respective testing and Commissioning,

the matter may be referred to the Engineer by either Party, and the Engincer
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.

B0.3.9.5.1.2 Start-up and Test Schedules

At least ninety (90) Days before the scheduled commencement of testing
and commissioning of the First Generating Unit or the Plant, as the case may
be, the intended Start-Up and test schedule for such unit. -

B0.3.9.5.1.3 Operating Procedures

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

* method of Day-to-Day communication
» key personnel list

« clearances and switching practices

o outage scheduling

e capacity and energy reporting

¢ operating log; and

* reactive power support

which shall be consistent with this Agreement, the designs of the Facility
(including the Metering System), the Technical Limits and Prudent Utility
Practices (together, the “Operating Procedures”).

b. Within thirty (30) Days after BPDB’s receipt of the draft Operating
Procedures, BPDB shall notify the Company of any requested deletions,
amendments or additions.

¢. The Company shall make any deletions, amendments or additions that
BPDB reasonably requests unless they would be inconsistent with this
Agreement, the Technical Limits, the designs of the Facility (including
the Metering System), or Prudent Utility Practices and provide such
revised draft to BPDB, which shall be treated as final Operating
Procedure, not later than thirty (30) Days before the then prevailing
Scheduled Commercial Operations Date. '

d. Not Used

e. Either Party may, from time to time, request revisions to the Operating
Procedures subject to agreement from the other Party.

B0.3.9.6  Quality control procedure

A comprehensive quality control procedure / quality assurance
programme for all aspects of the works shall be prepared by the Contractor
and shall be submitted to the Employer for approval.

The Contractor shall adopt suitable quality assurance programme (QAP) to
ensure that the equipments and services under the scope of Contract whet
anufactured or performed within Contractor’s works or at his

beontractor’s premises or at the site or at any other place of work ar¢/ify epcL b B
ccordance with the specifications. Such QAP shall be outlined by the vi U =4
< p

i TE A T AL =
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7 Contractor and shall be finally accepted by the Employer or his authoti
representative after discussions before the start of work. The QAP shall
generally in line with ISO Systems.

The quality assurance program shall consist at least of the following:
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e testing during manufacturing
» workshop inspections and testing
« factory acceptance tests (FAT)
o testing at site
» construction inspections and testing
« erection / mechanical completion
¢ pre-commissioning and commissioning tests (cold and hot
commissioning)
« optimization of overall Plant
« final inspection and testing
« Bench mark testing
e completion test
« performance tests
« reliability test run.

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

The Contractor shall provide complete laboratory facilities and staff to
perform the required tests. The facilities could be fully or partially on site.
Arrangements could be made with an experienced testing laboratory to
support the site laboratory, all subject to the approval of the Employer.

Only approved fully qualified and experienced staff shall carry out the
quality control all in accordance with the approved quality control
T procedure.

oB— N The Contractor shall appoint a dedicated, experienced and competent
{79 i QA&QC in-charge at site, preferably directly reporting to the project
A manager, supported as necessary by experienced personnel, to ensure the
: _ effective implementation of the approved QAP. An indicative structure of
Contractors QA&QC manpower required to be deployed at site shall be
- submitted with the Tender.

hours of obtaining the relevant test results. Acceptance of the relevant part
of the work shall be subject to the performed tests showing satisfactory
results. Individual construction completion certificates shall be issued by the
Contractor to certify the readiness for equipment erection (see Section B0).

})&, The results of the tests shall be made available to the Employer within 24

The Employer may instruct tests at no cost provided either the overall
frequency governed by the specification is not exceeded and the notification
given to the Contractor is equal to that currently being provided by the
Contractor for his normal testing in formality and warning, or the Employer
has due cause to suspect a change in the quality, such concern having been
advised to the Contractor. The Employer may instruct sampling, testing or
both which satisfy only some or none of the above criteria.

INTERNATIHM AL

B\ OPERATIONS
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N
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The Employer shall have the right to carry out independent inspections and
testing either using his own resources or those of a third party. Should the
Employer require the results to determine the conformance with the
specification then he shall notify and inform the Contractor.

As far as is practicable the Employer shall have free access to the site,
fabrication areas and suppliers work at all times without notice. Should he
discover unsatisfactory work then he will invite a formal Joint inspection.
Either after such an inspection or if the Contractor declines the invitation the
Employer shall issue instructions with regard to the faults and their
reparation.

Should any materials, items or complete parts of the works fail to comply
with the requirements of this specification when tested in accordance with
this Section the Employer may reject such materials or items, or condemn
complete parts of the works, and demand of the Contractor such
replacement or modification as may be necessary to ensure their compliance.

Should modification or adjustment be deemed a satisfactory alternative to
demolition and /or removal, the Contractor shall submit full details in
writing such modifications to the Employer for approval, and should such
approval be forthcoming carry them out without undue delay.

- If however, the Contractor is required to demolish and /or remove any such
items or materials this shall be carried out quickly and with as little
disruption to the works as possible.

No claims of any sort whatsoever will be entertained arising from the
rejection of any part of the works through failure to meet this specification,
and repairs, demolitions, removals, additional testing etc. Such
modifications, removal, demolitions etc, shall be entirely at the expense of
the Contractor. No extension of the Contract period shall be granted for such

E! a reason.

If for any reason materials or other items are received or made on site before
approval of them has been granted, these shall be transported, handled and -
\ttored separately or labelled in such a way in order to, wherever possible, Ae0E Porey
prevent them being incorporated into the works or, should such prevention//
bt be possible, to accurately define the part(s) of the works in which such 2{ BIFPCL
#haterials or items were used. : \
S -
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Approvals previously granted for any materials etc. shall be withdrawn if % S
they are not properly transported, handled or stored and otherwise protected
against weather or contaminants which may adversely affect their properties
and subsequent performance. The Contractor has the option of removing
such materials or having them retested for approval,

The Contractor shall submit to Employer, the quality plans and field welding
schedules (for field weld of pressure parts only), along with test procedures

A
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and WPS endorsed by designer wherever applicable, for checks to be done
during manufacturing and erection, for review and approval by Employer.

B0.3.10 Options and Alternatives

B0.3.10.1

B0.3.10.2

B0.3.10.3

B0.3.10.4

B0.3.10.5

Option 3.1: Absorber made of concrete (alternative)

See Section B3.

Option 3.2: Combined Limestone System for Both Units
(alternative)

See Section B3.

Option 4.1; Take-out of coal yard roof coverage

This take-out option covers the scope of supplies as given in Section B4

Option 4.2: Take-out of coal blending silos

This option covers the take-out of the scope of supplies for 2 coal blending
silos of 1000 m?, as given in Section B4.

Option 4.3: Limestone yard roof coverage

This option covers the full roof coverage of the limestone yard, as given in
Section B4.

B0.4 Interfaces

B0.4.1

The Contractor shall actively clarify all interfaces with the Employer, the
Operator, PGCB and all companies, authorities and any other entity
participating in the project.

Battery limits of the plant

The interfaces for the Plant shall be as follows.

The Contractor shall actively clarify all details of the interfaces with the
Employer, the grid operator (NLDC), the coal supplier, the fuel oil supplier,
the limestone supplier and all other interfacing companies,
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All mentioned equipment, connections, connection materials, counter
flanges, shut-off valves, safety valves, seal up material and works are
included in the scope of supply:

Designation Category Interface / Terminal Points
TP1 HV overhead e 400 kV and 230 kV OHL conductors on
transmission line (OHL) the gantries for connection of the related
GIS bushings.
® OHL conductors for connection of the Line
Traps.
TP2 OHL Protection s None

Remark: The 400 kV and 230 kV OHL
protection on the Power Plant end (not on the
remote end) shall be included in the scope of
supply of the Maitree-STPP Project

TP3 OHL Telecommunication e Terminals on the line traps for connection
of the telecommunication equipment
provided by PGCB on the related gantries

e Terminals in the telecommunication
panels provided by PGCE and located in
the control building of the 400/230 kV GIS
for connection of the cables for the signal
exchange with the PGCB/NLDC and for
the teleprotection.

e Terminals in the telecommunication
panels provided by PGCB and localed in
the control building of the 400/230 kV GIS
for connection of the cables for
auxiliary/control power supply (240V AC,
220 VDC and 48VDC).

TP4 Earthing grid ® Terminals on the gantries for connection
of the OPGW

¢ Earthing bars in the coniro! building of the
400/230 kV GIS for connection the
protection and telecommunication panels

TP5 Plant water intake Intake from Possur river; all required supplies
and services in scope

TP6 Plant water discharge Discharge to Possur niver, 8l required
supplies and services in scope

TP7 Coal supply Coal unloader at jetty (all coal vessel

berthing, mooring and unloading facilities
within scope of supplies and services)

TP8 Fuel oil supply At and mcluding Fuel Ol Trick Unloading
Station near the Power Plant All supplies ana

services in scope
TPO Limestone supply Coal unloader at jetty (all coal vessel
berthing, mooring and unicading facilities
within scope of supplies and services)
(common equipment with coal suppl

INTERNATIONAL : ; | I
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Designation Category

TP10 Fly ash

TP11 Bottom ash

TP12 Gypsum

TP13 Raw water supply

TP14 Sewage water

TP15 Storm water

TP16 Waste water for
discharge

TP17 Waste water and
scheduled waste for
disposal

TP18 Chemicals supply

TP19 Township 11 kV Power
supply

TP20 Construction Power

Interfaces to electricity dispatcher

interface / Terminal Points

Outlet connection at.

e ship loading from fly ash storage silos

e Truck loading from fly ash storage silos

® Trl'uck foading from intermediate fly ash
silos

e ash pond
All supplies and services in scope

Qutlet connection at.

e Truck loading from bottom ash storage
silos

e Truck loading from intermediate bottom
ash silos

¢ ash pond

All supplies and services in scope

Qutlet connection at:

e ship loading from gypsum storage silos

e Truck loading from gypsum storage silos

e Truck loading from intermediate gypsum
silos
All supplies and services in scope

Pipeline 1 m outside Plant boundary,
interface with raw water supplier

Discharge to Passur river

Discharge to Passur river, outside the Plant
area, all required supplies and services in
scope

Discharge to Passur river

Interconnection to facility external disposal

Chemicals receiving facility

Terminals in the 11 kV unit board of the
Power Plant

Z terminals at 33 KV line at the border of the
Power Plant Site

Communication, control, monitoring and voice channels will be provided
between the Facility and BPDB's National/ Regional Control Center by
BPDB. The Contractor shall provide interconnection within the Facility for
all such communication circuits/ channels.

Interface between the Power Plant and the NLDC

In order to link the Plant to the 400 kV PGCB National Load Dispatch
Center (NLDC) the Contractor shall make available all analogue and digital
signals in accordance with the requirements of the Bangladeshi Grid Code
and as requested by PGCB and the Employer. These will include command

¥/ FICHTNER
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signals from the NLDC to the Plant’s automatic load control systems (AGC,
see Part BS).

The Contractor shall liaise with NLDC to facilitate necessary interfacing
with the SCADA System in NLDC. All necessary firmware and software
with suitable communication link through serial interface (to match the
protocol of the existing system) shall be provided by the Contractor.
Necessary reconfiguration is to be done by the Contractor to establish
logical link with the existing SCADA system in NLDC.

Further, reconfiguration of the database and various display builder
functions of the SCADA system in NLDC to accommodate additional
signals are under the scope of work of the Contractor.

The following reserve requirements shall be taken into account:

* Min. 10% of the equipment installed shall be a reserve to enable handling
of an additional 10% of signals without the need for equipment
extensions.

® Min. 15% of the equipment installed shall be a reserve to enable handling
of an additional 15% of signals by extending the equipment but without
the need to modify the existing structure of any of the interface
marshalling cubicles installed.

B0.4.2.2  Signal interface to NLDC for automatic generation control

The power plant shall be equipped with terminals to receive command from
the BPDB load dispatch center to allow control from NLDC,

The NLDC shall be able to link to the Automatic Generation Control (AGC)
via telecontrol facilities so as to act on the turbine load control, adjusting the
latter by decrease/increase load commands. All measurement data to
indicate if the target load has been matched shall be transmitted by the
telecontrol system to NLDC. Type and initial number of signals are defined
in Section BS.

B0.4.2.3 Interfaces between the 400/230kV substation and the NLDC

%, The Contractor (in consultation with BPDB) shall provide suitable interface
unit for communication links to the PGCB"s SCADA system for

communication, control, monitoring and voice channels to a-::cormnodate TP Po

PGCB and the National/ Regional Control Center requirements. / A %\
he communication interface unit shall be adequate to fulfil the PGCB}' GIFPCL 5
LDC information requirement. Communication to the National Load. . /f:_'_
Dispatch Center shall be provided by data communication, utilizing both el S

the [EC 60870-5- 104 and the IEC 60870-5-101 protocols. Settings shall A
ensure interoperability with the remote National Load Dispatch Center.

.-q'rERMM IOMAL
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For possible future extensions, it shall be possible to interface with two
remote control centers simultaneously by using dual port capability.

From the National Load Dispatch Center, all related high voltage apparatus
of the substations shall be remote controlled and monitored. Necessary
interface shall be provided within the substation automation system for
receiving the signals from PGCB grid control.

All signals of the substation required for the control and monitoring from
the remote National Load Dispatch Center shall be made available for data
transmission via the gateway.

The scope of supply includes all required equipment and installations to
enable the substation for the proper connection of the required control and
monitoring signals. Communication, telemetry, fiber optical terminal and

. tele-protection equipment (PLCC) will be supplied and installed by PGCB
at Company substation end, matching with PGCB’s remote substation end
requirements. However, line trap and capacitive voltage transformer of
required rating along with 48 VDC/AC auxiliary supply at Company
substation end shall be provided by the Contractor. The Contractor shall
supply and install the necessary cabling and cubicles. Cabling between these
cubicles and the telecommunication equipment provided by PGCB shall be
provided and installed by the Contractor.

727~ B0.4.24  Interfaces between the 400/230kV substation and the Power
TGN Plant

L sl L7 The Contractor is responsible for the construction of the interconnections

LN S { between the substation and the Power Plant. Provision and installation of all
w5z Q control and signal cables between the substation and the Power Plant is
S within the responsibility of the Contractor.

The Power Plant shall be able to supervise and control the substation via an
OPC client workstation installed in the Power Plant’s CCR. The Contractor
shall provide and install the OPC Server/Client architecture as well as all
necessary equipment required for the proper translation of the native data
(either acquired directly from the IEDs or from connectivity with the station
bus) in OPC-format and the data provision at the OPC-client in the Power
Plant control room via a TCP/IP communication link.

l‘uTEHMﬁTlUNh
N\ OPERATIONS
- QWIS ION
In addition the SCMS may communicate with the DCS either by serial
communication link or by hardwired connection. In the former, dual
redundant links and communication apparatus must be provided. However,
the watchdog signalling logic must be hardwired so that this will continue to

operate effectively even during SCMS failure.
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B0.4.2.5 Interface to power transmission system (PGCB - Power Grid
Company of Bangladesh)

The interface between the power transmission system of PGCB and Maitree-
STPP will be the following points of the 400/230 kV GIS:

e 400 kV and 230 kV Interconnection:
» 400 kV and 230 kV OHL conductors on the gantries for connection of
the GIS bushings. The gantries shall be provided under the Maitree-
STPP project.

® 400 kV and 230 kV OHL Protection, Control and Synchronization:
« None.

Remark: The 400 kV and 230 kV OHL protection on the Power Plant end
(not on the remote end) shall be included in the scope of supply of the
Maitree-STPP Project.

¢ Telecommunication: _

« Terminals on the line traps for connection of the telecommunication
equipment provided by PGCB on the related gantries

¢ Terminals in the telecommunication panels provided by PGCB and
located in the control building of the 400/230 kV GIS for connection
of the cables for the signal exchange with the LDC and for the
teleprotection.

« Terminals in the telecommunication panels provided by PGCB and
located in the control building of the 400/230 kV GIS for connection
of the cables for auxiliary/control power supply (240V AC, 220 VDC
and 48VDC).

e FEarthing:

* Terminals on the gantries for connection of the OPGW.

« Earthing bars in the control building of the 400/230 kV GIS for
connection the protection and telecommunication panels.

B0.4.3 Metering

Sufficient metering devices shall be provided to enable an energetic

balancing of the power unit, all fuel consumers and additionally the Plant
comprising gross and net electric power, coal flow, fuel oil flow, calorific
lue of fuels, fuels heat energy, electric power, specific heat consumption

7z o G
for tariff metering and internal balancing purposes. :g‘?/ @_\:‘} _
: : o i %l giFPCL Jib
A St tering devices of electrical signals such as frequency, voltage, active N | ' (=
NJ‘ o Apower, reactive power, and energy shall be provided: 7 ‘J
m—— 3 *l‘. T -:,\:_1
i for the power unit for tariff metering at the switchyard s
it for the power unit and additional the Plant for internal balancing
purposes at all switchgears and all generators.
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The final number and type of metering device, their accuracy and signal
interface requirements shall be according to the Employer’s requirements
(see Part B10 and Annex E) and the requirements of the relevant grid code.

B0.5 Technical Schedules

BO/TS Design Conditions
Design Data
List of Major Equipment and Service Suppliers

Guarantees

B0.6 General Technical Requirements

B0.6.1 General requirements

The following directions, information and technical requirements for design,
engineering, manufacturing, procurement, construction, comumissioning,
start-up and testing shall be observed as far as they are applicable for the
equipment to be delivered. The requirements stated in this Section of

o General Technical Requirements are valid for all sections of the

PR specification, except only where additional and/or special requirements are

7 @"" specified. -

In case of a contradiction between different Sections of this specification or
: ) mentioned standards, the more stringent requirements shall be applicable to
™ Contractor.

Any changes on the design of any part of the Plant, which may become
necessary after signing of the Contract, have to be submitted by the
Contractor in writing to the Employer for approval, being sufficiently
substantiated and justified.

The Plant shall be new and clean, and designed, manufactured and arranged
so that it will have a functional design and a pleasant appearance. All parts
of the Plant shall be arranged in such a manner as to facilitate surveillance

TEHMAT AL . -
AN OPERATICNS by the operator and to ease maintenance, operation and control.
I OIVISIN A o

The parts of the Plant shall be designed and arranged so that they can be
easily inspected, cleaned, erected and dismantled without necessitating large
scale dismantling of other parts of the Plant. They shall be designed,
manufactured and put into operation in accordance with the latest
recognized rules of workmanship, modern engineering practice and with
good standards of prudence applicable to the international electricity
generation industry which would have been expected to accomplish the
desired result at the lowest reasonable cost consistent with reliability, safety

and expedition.
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The regulations, standards and guidelines listed in the Specification as well
as all applicable laws and governmental decrees, regulations, orders, etc.
shall be observed in the design, calculation, manufacture, erection,
installation, testing, commissioning and start-up of all parts of the Plant.

The following shall be considered in the design and engineering of the Plant
facilities:

e All parts of the Plant shall be suitable in every respect for continuous
operation at maximum output as well as part loads and expected transient
operating conditions peculiar to the site and shall be able to safely
withstand the stresses arising from the operating conditions without any
reduction in its planned life,

¢ The Contractor shall familiarize himself with the conditions on site.

e Suitable and automatically acting protection and safety measures shall be
provided for automatic load reduction or shut down of equipment in case
of abnormal operating conditions.

e Switchover to stand-by units shall be automatically, as far as required for
continuous Plant operation without interruption of Plant operation.

e In case of equipment and/or system shut down process conditioned
drainage of components (such as pipelines, tanks, etc.) shall be performed
automatically from the control room.

e Minor equipment which, in case of failure would cause a failure of a
power generation unit and/or the Plant is to be provided with a stand-by
facility in order to ensure further operation of the power generation unit
or the Plant.

¢ All live, moving and rotating parts shall be provided with appropriate
effective protection in order to avoid danger to the operating staff, All
metal parts shall be electrically grounded.

e All equipment shall be designed to ensure start-up from any condition,
i.e. from long term shut-down, cold, warm or hot condition without
necessitating special or preparatory measures.

e The project language shall be English.

B0.6.2 Standards and codes

The work must be performed according to the most recent relevant codes,
standards, accident prevention regulations and local rules and legal
regulations.

e American Association of State Highway and
transportation Officials
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¢ American Concrete Institute ACI

e American Gear Manufacturers Association AGMA
e American Institute of Steel Construction AISC
e American Iron & Steel Institute AISI
 American Moving and Conditioning AMCA
Association :
e American National Standards Institute ANSI
e American Petroleum Institute APl
e  American Public Health Association APHA
¢ American Society for Testing and Materials ASTM
e American Society of Civil Engineers ASCE
e American Society of Heating, Refrigeration & ASHRAE

Air Conditioning Engineers

e American Society of Mechanical Engineers ASME
e American Water Works Association AWWA
e American Welding Society AWS
T o American Wire Gauge AWG
@f TN o Anti-F.rintio_n Bearing Manufactures AFBMA
Association
b e Architectural Institute of Japan Al
e Association Francaise de Normalisation AFNOR
e British Standards Institute BS
¢ Chlorine Institute Cl
e Crane Manufacturers Association of America CMAA
e Deutsches Institut fiir Normung DIN
¢ Diesel Engine Manufacturers Association DEMA
e European Nomm EN
e Expansion Joint Manufacturer Association EIMA
e Fédération Européenc de Manutention FEM
e Heat Exchanger Institute HEI
e Hydraulic Institute HI
e [lluminated Engineers Society IES
o Insti.tute of Electrical and Electronics IEEE
Engineers
o Instrument Society of America ISA
o Insulated Power Cable Engineers Association IPCEA
e International Electrotechnical Commission IEC
e International Standards Organization 1SO
s T e Japanese Architectural Standard Specification JASS
| IR e ¢ Japanese Electrical Manufacturers JEMA
Association
e Japanese Electrotechnical Institute JEC
e Japanese Industrial Standards JIS
« Manufacturers Standardization Society ' MSS
e National Association of Corrosion Engineers NACE
e National Electrical Code (USA) NEC
e National Electrical Manufacturer’s NEMA
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Association (USA)

e National Electrical Safety Code NESC

¢ National Fire Protection Association NFPA

s National Structural Code for Building - NSCB

e QOccupation Safety and Health Administration OSHA

¢ Portland Cement Association PCA

e Properties of Water and Steam IFC

e Scientific Apparatus Manufacturers SAMA
Association
Society of Automotive Engineers ASE
Standards of Japanese Electrotechnical JEC
Committee

e Steel Structures Painting Council SSPC

¢ Technische Vereinigung der VGB
Grosskraftwerksbetreiber

e Tubular Exchanger Manufacturers TEMA
Association

e Underwriters Laboratory UL

e Uniform Building Code UBC

¢ Verband Deutscher Elektrotechniker VDE

e Verein Deutscher Ingenieure VDI

e Vereinigung Deutscher Elektrizititswerke VDEW
(Association of German Power Plants)

e Water Pollution Control Federation WPCF

Generally, all internationally and nationally recognized standards as above
will be applied, except if specific standards called for by:

a) Occupational Safety Board of Bangladesh

b) Department of Inspection for Factories and Establishments, Bangladesh
¢) Department of Environment, Bangladesh

d) Bangladesh Power Development Board

e) Bangladesh Energy Regulatory Commission

f) Ministry of Power, Energy and Mineral Resources

g) Bangladesh Fire Service and Civil Defence Ministry

h) All relevant Bangladesh National Statutory Regulations
) Bangladesh National Building Code

: angladesh Standards

ocal Authorities.

5 Fipework and fittings shall comply with the Bangladesh Boiler Act, 1923/
with amendments. \%
el m FPCL

S %

All pressure parts shall be designed in accordance with applicable ASME% '
codes, NS
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All services, supplies and works shall comply with the requirements of the
relevant laws of Bangladesh and the IFC/World Bank Group Standards and
Guidelines in their latest edition, including but not limited to:

o Environmental Conservation Rules

¢ Bangladesh Energy Regulatory Commission Act,

BERC Licensing Regulation

BERC Technical Quality Standards;

Bangladesh National Building Code;

other applicable laws in Bangladesh;

IFC Performance Standards on Environmental and Social Sustainability;

IFC / World Bank Group Environmental, Health and Safety (EHS)

General Guidelines ;

IFC / World Bank Group EHS Guidelines for Thermal Power Plants;

¢ IFC/World Bank Group EHS Guidelines for Electric Power
Transmission and Distribution.

e & @ o o o

It is the Contractor’s responsibility to provide sufficient evidence that any
national or other standard the Contractor proposes (other than those
mentioned above) will ensure an equivalent or higher standard.

Immediately after effective date of the Contract the Contractor shall supply
an indexed list of all standards, codes and associated standards referred to,
to which the work is to be performed. A copy of all applied standards shall
be forwarded to the Employer. The Contractor shall supply preferably two
(2) searchable soficopies, else two (2) hardcopies each,

&—  'B0.6.3  Plant and equipment identification

The Contractor shall apply a plant identification system showing the name
and number of each item of Plant and its respective arrangement drawing
number and add any additional items necessary to fully identify the Plant.

All design submissions shall include a detailed labelling list indicating the
label text, size of the lettering and fixing details for the approval of the
Employer or its representative.

The identification and numbering of equipment, systems, items, etc. of
supply, as well as of all documents and drawings shall be in accordance with
the VGB guideline RDS-PP (Reference Designation System for Power
Plants - KKS system).

There is to be only one approved description for any one item of Plant and
this must be used consistently for Plant, electrical and instrumentation
designations throughout.

The Contractor shall supply all labels (Plant and Equipment Identification
Plates), nameplates, manufacturer’s equipment nameplate, instruction and
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warning plates necessary for the identification and safe operation of the
Plant, and all inscriptions shall be in the English language and Bangla
language.

All labels, nameplates, instruction and warning plates shall be securely fixed
to items of Plant and equipment with stainless steel rivets, plated self-
tapping screws or other approved means. The use of adhesives will not be
permitted.

Nameplates for Plant and equipment identification and record purposes shall
be manufactured from stainless steel or aluminium with a mat or satin
finish, and engraved with black lettering of a size which is legible from the
working position.

Warning plates shall be manufactured from stainless steel or aluminium
. engraved red lettering on a white background and sited in the position where
they afford maximumn safety of personnel.

All equipment within panels and desks shall be individually identified by
satin or mat finish stainless steel or aluminium labels.

Each circuit breaker panel, electrical control panel, relay panel, etc. shall
have a circuit designation label on the front as well as on the rear panels
engraved with black lettering in accordance with the circuit designation
system. Circuit designations must be precise and convey complete
information. There should be no doubt whatsoever for the operation as to
which area of the Plant a particular feeder is supplying with power. Labels
such as interconnector 1 or feeder 2 are not acceptable. Corridor type panels
shall in addition have circuit designation labels within the panels.

Pipework systems shall be identified with a colour identification systems in
conformity with the colours according to the Employer’s specification, with
%}( colours at the nameplates and, if necessary by colour bands and with KKS
numbering and plain language. The direction of flow shall be shown.

gmeplate indicating the valve/instrument service and reference number i
aegordance with the approved equipment coding system.

no danger for persons opewung the valve or that they do not prevent lock-
off of this valve; on check valves and small valves the Contractor may
provide rectangular nameplates fitted to brackets on the valve or attached to
a wall or steelwork in a convenient position adjacent to the valve.
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B0.6.4 Marking and labelling

Each crate or package is to contain a packing list in a waterproof envelope.
All items of material are to be clearly marked for easy identification against

the packing list.

All cases, packages, etc. are to be clearly marked on the outside to indicate
the total weight, where the weight is bearing and the correct position of the
slings and are to bear an identification mark relating them to the appropriate
shipping documents.

All stencil marks on the outside of cases are either to be made in waterproof ‘
material or protected by shellac or varnish to prevent obliteration in transit.

B0.6.5 Corrosion protection, coating and galvanizing

This specification shall be used for the corrosion protection of steel
structures, components, pipings and equipment in general which are
installed in confined areas (indoors) or outdoors,

Surface preparation, as well as protective coatings and coating systems are
based on this specification in order to assure that structural parts of different
suppliers will get a corrosion protection of similar and high quality.

et Coating material shall only be supplied by manufacturers with international
experience and their products can be obtained internationally.

Regarding maintenance work (storage), application and supervision of
coating work, choice of coating suppliers should be minimized. At any rate,
similar parts of structures/components (such as structural steel, containers,
piping, etc.) shall only be coated with products of one individual

manufacturer.
Sﬂ( The materials and equipment used, the methods of application and the
quality of work shall at all times be subject to the inspection and approval of
the Employer or his Representative.

To mitigate crevice corrosion, the designs and construction of structures and
equipment shall ensure that no collection of water occurs in crevices which
could lead to crevice corrosion.

INTEHMATIOMNAL
OPERATIONS
LS DiIVISgny

It is the responsibility of the Contractor to ensure that, for all supplied
equipment (including that from sub suppliers):

o The protection system is perfectly suitable for the Site conditions and for

the specific purpose.
» The shop paints provide a sufficient protection during transport, storage
and erection.
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¢ The shop paints are suitable for handling and erection conditions
(slinging, Site welding works etc.) and are compatible with the Site
finishing coats

o All necessary precautions are taken in order to prevent damage to paints
during storage, handling, welding.

* The necessary repairs are carefully executed as soon as possible, -

¢ The colour RAL number of the finishing coat has been approved by the
Employer, including identification code for piping.

e Standardised equipment will be painted according to the manufacturer's
standard.

e All corrosion protection and coating on site shall be done in a workshop
specifically for the purpose of the application of corrosion protection and
coating.

Codes and standards
Applicable standards are:

e Product data of coating manufacturer

e DIN 2403 Indication of pipe-lines according to flowing material

DIN 4762 Surface roughness

ISO 8503 Surface roughness

DIN 8201 Part 1-9 tight blasting agents

DIN 50976  Corrosion protection, hot dip batch galvanizing of single
parts, requirements and testing

DIN 55928  Part 1-9 corrosion protection of structural steel
work through protective coatings and topcoats

ISO 8501 Preparation of steel substrates before application of
paints and associated products

ISO 12944  Paints and varnishes — corrosion protection of steel
structures by protective paint systems

o RAL Colour card

ISO 8501-1  Preparation of steel substrates before application of

4 . paints and related products

amren o el ISSPC Vol. 1 and 2 Steel structure painting council

) 5=

2?8 URFACE PREPARATION AND CLEANING OF SURFACES IN THE SHOP
Prior to blasting, areas have to be cleaned from oil, grease, paint residues,
splatters, welding splashes and welding slag using a suitable aqueous

should be to provide a “water break free surface”.

Sharp edges have to be rounded off, ’ -> m;

e /

Contaminations caused by salts, acids and alkali solutions shall be \t}\:\*/\{x :
eliminated by rinsing with water up to a pH value of 6-8. Soluble salt  “o 3"
contamination is to be tested using the Weber Reilly test method (or similar

approved) and pH is to be tested using universal indicator paper strips prior

to continuation with the blasting.

1]
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The preparation of substrates shall be carried out on the basis of the
specifications of ISO 12944 part 4 and ISO 8501. The preparation of steel
before application of paint and related products shall be in line with ISO
11124 for metallic blast cleaning abrasives and ISO 11126 for non-metallic
blast cleaning abrasives. No recycled blast grit may be utilised. .

After blasting, an anchor profile of 25 - 50 pm shall be achieved. Blasted
surfaces have to be provided with a prime coat of the approved coating
system immediately within 4 hours of blasting. All blasting and priming
must take place outside of the high humidity periods of the day (i.e.
maximum relative humidity of 80%).

Cleaning to be performed on site

Steel work protected by shop primer after arrival on site must be cleaned of
salt, sand, oil, etc. before the first coat of paint is applied on site. Shop
primer damaged during transport must be rectified by blast-cleaning and
coating before application of the site coats.

Wood surfaces shall be sanded clean. All nail holes shall be puttied and
sanded before priming, , unless the specific coating system allows for
coating onto damp concrete, in which case only with approval from the
Employer.

If a protective coating of concrete is required, concrete shall be allowed to
cure before painting.

Transport and erection damages, as well as damages which result out of
additional welding have to be repaired as soon as possible. The damaged
areas have to be derusted with rotating or steel brushes, abrasive wheels, and
abrasive blasting according to DIN ISO 8501-1.

Cleaning of prime and intermediate coats (if required)

To prevent contamination by mineral oil products, areas with prime and
intermediate coat have to be treated with suitable cleaning agent. Cleaning
has to be done free of residues, e.g. with alkaline detergents and thorough
washing done with fresh water. Rusty spots have to be removed according to
required purity. Metallic areas which are provided with-temporary corrosion
protection have to be cleaned. No oxidation products shall remain on the
surface. Further care shall be taken that on hot components, no destructive
or reaction products will be released when heating which could injure
insulation.

Application procedure

When using the provided coating material, strict adherence to all application
instructions given in product data of coating manufacturer is necessary. To
obtain the maximum performance, technical data as well as application
instructions for the individual coating material have to be strictly followed.
For a multi-layer coating system each layer has to have a different colour
shade in order to clearly identify number of coats applied.

\V FICHTNER ) : BO-92
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The last finish coat has to be applied in the specified colour shade.

All paintings shall be performed according to ISO 12944. The durability of
all paintings shall be “high™ which corresponds to 15 years.

The interval between applying the different coats has to follow according to
supplier’s precautions. Each layer has to be cleaned and released from spray
dust before the next layer will be applied. Prior to applying a further layer,
the last one has to be repaired. All coatings have to be applied without
retarding.

Following application procedures are allowed:

* prime coats by airless spray
areas like disconnections, angles, corners, etc. which are difficult to be

reached can be applied by brush or roller

e repair of prime coat by brush

s finish coats
» at works by airless spray, roller or brush
« at site by roller or brush or airless spray.

When applying coating systems by roller, rollers have to be of kind and
quality which make an appropriate application possible.

Control areas in accordance with the coating supplier’s instructions have to
be applied. For this procedure, a schedule for control areas has to be
prepared by the Contractor and coating supplier which corresponds with the
requirements of the warranty agreement.

Number and performance of the control areas have to be done in accordance
with ISO 12944 part 7 and have to be documented in writing.

humidity not within the given limit or in case of poor weather conditions
such as fog, dust, rain, snow, hail or when it can be assumed that such
onditions of poor weather will arise within 2 hours after application.

%/ No application shall take place either in the condition of the relative

perature of the coated parts has always to be above 5 °C and 3 K above
point.

1 specified dry film thicknesses (DFT) are minimum thicknesses.

Welding seams executed at site have to be taped with an adhesive tape of

about 30-50 mm after surface preparation (blasting or manual derusting) a ’;“-F-,-ﬁgn
prior to application in the manufacturing plant and to be coated with /(\ e QA
stripping coat. 12/ @,.\L%._}L,.
A /B
. N 2 _,,»\’(‘: f
% i
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Chequered plates, nap plates, etc. have not to be covered with adhesive tape,
but have to be coated with stripping coat in a dry film thickness of at least
150 pm.

Edging lines on steel structure have to be taped prior to application and after
blasting in sufficient width or have to be protected with varnish before
application. Thickness of prime coat may be 50 pm maximum.

During repairing works at site on shop-primed structures, it is important that
different coats will have different colour shades. Numbers of layers have to
be the same as the original coating system to be used.

' @;ﬁ.g;f‘ _ Application of temporary primer on structures which have to be insulated
' has to be in accordance with a sufficient corrosion protection for the period

el of storage respectively erection time.

Galvanizing
- Galvanizing work shall conform in all respects to ISO 1461 or equivalent

standards and shall be performed by the hot dip process unless otherwise
specified.

It is essential that details of steel members and assemblies which are to be
hot-dip galvanized should be designed to suit the requirements of the
process. They should be in accordance with ISO 12944.

Vent holes and drain holes shall be provided to avoid high internal pressures
and air locks during immersion and to ensure that molten zinc is not retained

in pockets during withdrawal.

Careful cleaning of welds is necessary before welded assemblies are dipped.
All defects of the steel surface including cracks, surface laminations, laps
and folds shall be removed in accordance with BS 4360. All drilling,
cutting, welding, forming and final fabrication of unit members and
assemblies shall be completed, where feasible, before the structures are
galvanized.

The minimum coating thickness shall be as specified in Table | of BS 729,
Structural steel items shall be first grit-blasted to BS 4232, second quality,
(Sa 2 1/2) or pickled in a bath, and the minimum average coating weight on
steel Sections 5 mm thick and over shall be 900 g/m?, on steel Sections 2 - 5
mm thick 600 g/m?.

Galvanized contact surfaces to be joined by high-tensile friction-grip bolts
shall be roughened before assembly so that the required slip factor is
achieved. Care shall be taken to ensure that the roughening is confined to
the area of the mating faces.
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Protected slings must be used for off-loading and erection. Galvanized
work, which is to be stored at the works or on site shall be stacked so as to
provide adequate ventilation for all surfaces to avoid wet storage staining
(white rust).

Small areas of the galvanized coating damaged in any way shall be restored
by:

¢ cleaning the area of any weld slag and thorough wire brushing to give a
clean surface

¢ The application of two coats of zinc-rich paint, or the application of a Jow
melting point zinc alloy repair rod or powder to the damaged area, which
is heated to 300 °C or the treatment with suitable cold galvanizing paint,
such as ORAPI n.z.a.b 706. All zinc rich paint used for such repairs must
contain a minimum of 81% by mass of zinc in the dry film.

Connections between galvanized surfaces and copper, copper alloy or
aluminium surfaces shall be protected by suitable tape wrapping.

L] IJE- HMNATIONAL
OPERATIONS
DIVISION
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B0.6.6 Vibration

Steam turbine generator

The steam turbine and generator have to be statically and dynamically
balanced in the workshop such that the following levels of vibrations can be
achieved:

e For the steam turbine and the generator the vibration level, measured on
the rotating parts at each main bearing shall not exceed the upper limit of
the zone “A” as defined in ISO 7919 at steady conditions.

s For the steam turbine and the generator, the vibration level, measured on
the rotating parts at each main bearing shall not exceed the upper limit of
zone "B” as defined in ISO 7919 for transient operation at rated speed.

e [n no case (except alarm condition), the vibrations measured on the
rotating parts shall exceed 0.5 of the minimal clearance of the bearings,
for the measurements installed near the bearings. This requirement is
valid for all speed ranges and load conditions. If conflicts exist between
the different specifications, the more restrictive value shall be applied.

The location of sensor element shall be according established standards and

generally recognised codes of practice.

~ Other rotating equipment _
Unless otherwise stated or agreed by the Employer all rotating equipment
must have statically and dynamically balanced in the workshop such that the

following levels of vibrations can be achieved:

P e For large rotating equipment (boiler feedwater pumps, main cooling

/ Ca”' A \ water pumps, fans (PAFs, FDFs, IDFs). condensate pumps, etc.) the

: Db Lads vibration levels, measured on the non-rotating parts, shall not exceed the

) upper limit of zone “A™ as defined in ISO 10816 at steady conditions. For
other areas e.g. min flow or run out flow, zone limit “B™ shall be
maintained. '

o For standard pumps, other rotating equipment and reciprocating pumps,
the vibration levels, measured on the non-rotating parts, shall not exceed
the zone limit “B” as defined in ISO 10816 at steady conditions. For
equipment which is not covered by ISO 10816, the manufacture’s
standard shall be applied.

¢ For all rotating equipment at transient conditions. the vibration levels,
measured on the non-rotating parts, shall not exceed the zone limit “C” as
defined in ISO 10816,

e For all motors, the vibration levels. measured on the non-rotating parts,
shall not exceed the limit as described in the relevant Sections for MV
and LV motors.

e The vibrations measured on the rotating parts may not exceed 0.5 of the
minimal clearance of the bearings. This requirement is valid for all speed
ranges and load conditions. If conflicts exist between the different
specifications, the more restrictive value must be applied.
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Whenever necessary, equipment shall be put on vibration dampers.

Vibration Monitoring System

Vibration shall be measured at large rotating or reciprocating machinery for
protection and predictive maintenance. This includes the turbine, the
generator, large rotating equipment (boiler feedwater pumps, main cooling
water pumps, fans (PAFs, FDFs, IDFs), condensate pumps, etc.).

Suitable indications shall be provided in the control room for each -
measurement point and the measurement shall be suitably alarmed where
high vibration levels may cause possible damage or affect the safety of the
Plant. All the vibration signals, unprocessed, which are present on the
machine as well the result of the VMS shall be available in the PADO as
well as in DCS,

The vibration monitoring system (VMS) shall be reliable, accurate, easy to
maintain, and suitable for use in such ambient conditions appertaining to the
intended plant installation. Vibration monitoring signals for trip commands,
protection functions or process interlocks shall be hardwired. The VMS
shall comprise all the necessary hardware and software modules and shall be
configured according the design and the needs of the specific installation
and technology.

Standardization and interchangeability of components shall be implemented
where feasible.

The following features and requirements shall be considered for the
vibration and displacement moniforing system:

self-checking and single fault tolerant system

modular and reliable system

2 out of 3 voting, if signals shall be used for trips

hardwired or redundant serial communication have to be foreseen
All buffered outputs signals shall be passed through to the analysis
system as unprocessed (raw) input signals.

e o 8 @ @

The following criteria shall be used as a guideline for rotating machinery

such as steam turbine, generator, blowers and fans, mills and main feed

water pumps as well as other main pumps, in order to ascertain the
monitoring points, principles of what signal shall be measured, what is
displayed, and what mechanical conditions entail alarm and/or trip status:

non-contacting proximity probes shall be provided unless otherwis f

bl specified for measuring rotor shaft vibration and axial position, '

NOTeaive /& vibration measurements shall be in displacement microns peak to p'éak,
N s
N
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in cases which, because of process conditions, accessibility or non-
critical service, may entail the use of machine casing mounted vibration
transmitters, the transmitters shall be of the "acceleration" type
incorporating a filter network, if necessary along with integration in the
monitor unit for vibration read-out in velocity mm/sec RMS. For alarm
only, one transducer may be used. For alarm and trip conditions 3
transmitters shall be used with a voting system (i.e. one high reading out
of three = alarm, two out of three = trip). Contactmg type of equipment
shall meet the requirements of ISO 2954,

velocity type transmitters shall be used as an alternative to velocimeters
when machine rotational speed and generated vibration frequency
conditions dictate,

individual read-out of all channels shall be provided. Display shall be by
means of a multi-point indicator and digital selector,

facilities for trend monitoring using trend functions of the DCS shall be
provided on the turbo-generator bearings as an aid for predictive
maintenance purposes,

vibration parameters of the turbine shall also be fed in the turbine control
system

buffered signals at the monitor shall be a requirement to enable external
data acquisition, if such is necessary,

facilities shall be provided for the calibration of the instrumentation
system.

Further requirements on the analysis functions of the VMS are given in
Section BS.

B0.6.7 Standardization of makes

\
~

The works shall be designed to facilitate access and facility for inspection,
cleaning, maintenance and repair. Continuity of supply is a prime concern.
The design shall incorporate every reasonable precaution and provision for
the safety of all those concerned in the operation and maintenance of the
works. The Plant shall be designed to operate satisfactorily under all
variations of load, pressure, and temperature.

Corresponding parts throughout shall be made to gauge and be
interchangeable wherever possible.
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No prototype will be permitted. Continuity of operation and lowest
maintenance requirements are of prime concern. The design shall
incorporate every reasonable precaution and provision for the safety of all
those concerned in the operation and maintenance of the equipment and
plant.

The equipment must be standardized as much as possible.

All equipment performing similar duties shall be of the same type and
manufacture in order to limit the stock of spare parts required and maintain
uniformity of plant and equipment to be installed. Especially the number of
types and manufacturers of actuators, valves and instruments shall be
reduced to a minimum.

If a piece of equipment is present several times, then all of these pieces shall
be identical. All their constituting parts must be exchangeable between
them.

The Employer reserves the right to advise the Contractor of preferred type
and manufacture to secure the above-mentioned requirements.

Throughout the Power Plant metric units, scales and measures shall be used;
this applies especially to all fittings.

B0.6.8  Accessibility

The Contractor shall supply and erect sufficiently large safe platforms,
galleries, stairways or ladders and access ways necessary for providing safe
and easy access to all the plant items for operation and maintenance. The
Contractor shall ensure that the whole of the access ways is of uniform
design and pattern throughout the works.

The design of all stairways, access ways etc. shall conform to the
requirements of the relevant chapters is Section B0.

B0.6.9 Signs & colour code

%r General
Safety colours, safety symbols and safety signs must comply in construction,
geometrical form, colour and meaning with the ISO 3864.

N\ OPERATIONS
AN DIVISION
o

he signs should be of a material which is weather-resistant and of
sufficient durability for the conditions prevailing on site,
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Mounting and installation

The positions for the signs must be chosen so that they are within the field
of vision of the persons to whom they apply. The signs should be
permanently attached. Temporarily dangerous areas (e.g. construction sites,
assembly areas) may also be marked by movable signs. The safety signs
must be mounted or installed in such a manner that there is no possibility of
misunderstanding.

Information signs

Information signs should supply the necessary information to acquaint
personnel with the physical arrangement and structure of site, buildings and
equipment, e.g. floor numbers, load-carrying capacities including marking
of floor areas, working loads of cranes, lifting gear and lifts, room
identification, etc. The routing of underground pipes and cables is to be
indicated by substantial marker blocks showing the relevant identification
numbers.

In the choice of information signs in situations not covered by ISO Draft
Recommendation 507 the possibility of using pictograms should be
considered. Pictograms are particularly suitable for the identification of
rooms, areas and buildings in the non-technical areas of the Plant, sanitary
and amenities buildings, etc.

Emergency signs

In the event of accidents, all necessary information should be available
immediately to those affected. Thus, a sufficient number of signs of
appropriate size should be installed, e.g. escape routes (including marking of
floor areas), emergency exits, fire alarms, fire extinguishers, instructions for
special fire-extinguishing agents, warnings against fire-extinguishing agents
(CO»), first aid equipment, first aid points, accident reporting points,
telephones, etc.

Mandatory signs

Signs indicating obligatory actions must be provided installed wherever
certain action is necessary, e.g. do not obstruct the entrance; keep right, etc.
Signs should also indicate when the wearing of protective clothing and
equipment is necessary and obligatory, e.g., protective goggles, protective
clothing, helmets, head guards, breathing equipment, ear muffs, etc,

Warning Signs

Warning signs should refer to the existence or possible existence of danger,
e.g., flammable substances, explosive substances, corrosive or noxious
substances, suspended loads, general danger, width/height restriction, steps,
risk of trapping, slipping, falling, etc.

In addition to warning signs, appropriate black-yellow strip markings should
also be used where necessary.
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Equipment and Piping Colour Code

For colour code for all equipment and piping see table below, for any other
items Employer’s approval shall be obtained. For safety issues relevant
standards and regulations shall prevail in case of discrepancy. Final colour
selection is to be discussed and approved by Employer.

Colour Code (based on DIN 2403:2007-05 & DIN 5381)

Medium Base RAL Band/ RAL Let- RAL

Ring tering
Flammable liquids and Signal 8002 Signal 3001 Signal 9003
solids e.g. high speed Brown Red White

diesel, lube oil, seal oil,
hydraulic oil, coal

Flammable gases e.g. Signal 1003 Signal 3001 Signal 9004
hydrogen Yellow Red Black
Non-flammable liquids Signal 8002 Signal 9004 Signal 9003
and solids e.g. ash Brown Black White
Non-flammable gases Signal 1003 Signal 9004 Signal 9004
e.g. nitrogen, carbon Yellow Black Black

dioxide

Fire fighting, e.g. fire Signal 3001 Signal 9003
fighting water Red White

Water e g. service-, Signal 6032 Signal 9003
demin-, condensate, Green White

feed-, river-, cooling-,
closed coaling water,
except fire fighting water

Steam e.g. main steam, Signal 3001 Signal 9003

HRH, CRH, aux. steam Red White

Acids e.g HCI, ferrous Signal 2010 Signal 9004

sulphate Orange Black

Alkali, e.g. ammonia, Signal 4008 Signal 9003

caustic Violet White

Air e g station air, service  Signal 9003 Signal 9004

air, instrument air White Black

Oxygen Signal 5005 Signal 9003
Blue White

Drnven machines Foliow mediurn colar

(e.g fans and pumps)

including motor,;

Vents, drains, vacuum

ructural steel, steel Window Grey RAL 7040

; r"-‘r 2 o | SR
o b

\ rogRATION!
oo O

Safety caution. e g fallor  Alternating stnpes Signal Yellow RAL 1003 / Signal

S

116

trip hazards, handrails, Black RAL 9004
head room clearance
Panels, cubicles, junction Light Grey RAL 7035
boxes
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B0.6.10 Units of measurement

The Contract shall be conducted in the Systems International d"Units (SI)
system of units in accordance with the provisions of [SO 31 and ISO 1000.

In all correspondence, technical schedules, drawings and instrument scales,
the following units shall be used:

Quantity Name of Unit Symbol
Length Millimeter mm
Mass Kilogram kg
Time Second s
o P , Temperature Degree Celsius °C
. 49_: = Temperature Difference Kelvin K
i ale T Electric Current Ampere A
Luminous Intensity Candela cd
e Area Square meter m’
- Volume Cubic meter m®
Liter I
Force Newton N
Pressure Bar bar i
Pressure beiow 1 bar Millibar mbar
Stress Newton per square millimeter N/mm?
Veloaity Meter per second mis
Rotational speed Revolutions per minute rpm
Flow Cubic meter per day m’id
Cubic meter per hour m’h
Kilogram per hour kg/h
Liter per second /s
metric ton per hour th
For gaseous substance: standard Nm*/h
cubic meter per hour
Density Kilogram per cubic meter kg/m’
Kilogram per standard cubic meter kg:'Nma
Torgue, moment of force Newton meter Nm
Moment of inertia (mr?) Kilogram square meter kgm”®
Work energy or heat Joule J
Heat capacity, entropy Joule per Kelvin JIK
Specific heat capacity, specific  Joule per klogram Kelvin JikgK
entrapy
Calorific value Joule per cubic meter Jim®
Joule per gram Jig
814DAD1/FICHT-14374282-v21 D}’/ FICHTNER - - BO-104

BIFPCL/EPC-Main Plant/2015/0/

G~ & _ o119



INTERNATIONAL

T
Quantity Name of Unit
Power, radiant flux Watt w
Heat release rate Watt per square meter w'm?
Thermal conductivity Watt per meter Kelvin WimK
Dynamic viscosity Newtcn second per square meter Nsim?
Kinematic viscosity Meter squared per second m'is
Surface tension ‘Newton per meter Nim
Concentration Parts per million ppm
Electrical conductivity Microsiemens per meter at 25 °C pS/m
Frequency Hertz Hz
Electric charge Coulomb C
Electric potential Volt Vv
Electric field strength Volt per meter Vim
Electric capacitance Farad F
Electric resistance Ohm (9]
Conductance Siemens S
Magnetic flux Weber Wb
Magnetic flux density Tesla 1
Magnetic field strength Ampere per meter - Alm
Luminous flux Lumen Im
llluminance Lux Ix
Thermal resistivity Kelvin meter per Watt Km/W
Energy Kilowatt hour kWh

For the thermodynamic properties of steam and water, “The [APWS
Industrial Formulation 1997 for the Thermodynamic Properties of Water
and Steam™ or the latest version thereof shall be used.

B0.6.11 Ways, stairs, ladders, balustrades

The Contractor shall supply all platforms, galleries and stairways necessary
for providing safe and proper access to the Plant for operation and efficient
maintenance. The Contractor shall ensure that the type of flooring, stair

treads and handrails conform to a uniform pattem throughout the whole 55 Pog
Project. @\Q/F@ A

i"D | s -
The loads for the design of platforms, galleries etc. shall be in accordance =* 2%

with the Section *Design Loads’ of the special civil part of these \E\J‘.&_\
specifications. \\ i

All platforms, galleries, stairways and hand railing shall be of galvanized
steel unless otherwise specified.
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All platforms and galleries shall be designed with a minimum headroom
clearance of 2200 mm and shall have a minimum width of 1500 mm clear
passageway and shall be enclosed by hand-railing on both sides. Ladders are
only to be provided as an extra means of escape.

All aspects of platforms, stairways, ladders and other access ways shall
comply with the requirements of applicable DIN standards, BNBC or
equivalent,

B0.6.12 Hazardous areas, fire fighting & prevention systems

Hazardous areas

The Contractor shall take full account of any special requirements
concerning the nature, handling and storage of all fuels, flammable gases
and chemicals etc., and provide plant, equipment, buildings and other
services accordingly, including all facilities to ensure the safety of the
operating and maintenance personnel. '

The Contractor shall provide drawings to define all the hazardous zones
taking account of all sources of hazards under normal and abnormal
operating conditions (regardless of whether or not these areas are
specifically listed in the specification). The zoning philosophy shall be
subject to the approval of the Employer. All equipment necessary for
mounting in these areas shall meet the requirements of BS 5345 or
equivalent.

In particular, equipment directly concerned with Plant which may give rise
to a hazardous situation shall be designed to IEC 60079 Zone | or 2
requirements with electrical connection safety barriers or intrinsically safe
equipment equivalent to VDE 0171 Type Exi. Where required by the
Employer/Engineer, certification shall be provided to confirm the suitability
of the equipment and devices.

The Contractor shall be responsible for ensuring that all electrical equipment
installed in any hazardous zone is designed and tested to suit the relevant
zone classification and shall be to the approval of the Employer. Cables
shall not be laid in trenches etc. with fuel pipe work.

All electrical equipment part of a following system installed in hazardous
areas shall be of flame/explosion proof type:

fuel oil handling systems

e burner operating floors

¢ turbine lubrication oil tank area

e generator sealing oil tank area

o diesel generator area

e hydrogen bottle house

¢ others required by the above standards.
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