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The Contractor shall provide complete laboratory facilities and staff to
perform the required tests. The facilities could be fully or partially on site.
Arrangements could be made with an experienced testing laboratory 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
procedure.

The Contractor shall appoint a dedicated, experienced and competent
QA&QC in-charge at site, preferably directly reporting to the project
manager, supported as necessary by experienced personnel, to ensure the
effective implementation of the approved QAP. An indicative structure of

Contractors QA&QC manpower required to be deployed at site shall be
submitted with the Tender.

The results of the tests shall be made available o the Employer within 24
hours of obtaining the relevant test results. Acceptance of the relevant part
of the work shall be subject to the performed tests showing satisfactory
results, Individual construction completion certificates shall be issued by the
Contractor to certify the readiness for equipment erection (see Section BO).

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

The Employer shall have the right 1o carry out independent inspections and
testing either using his own resources or those of a third party. Should the
Employer require the results to determine the conformance with the
specification then he shall notify and inform the Contractor.

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

reparation.

Should any materials, items or complete parts of the works fail to co ‘Q
with the requirements of this specification when tested in accordance W &* o

complete parts of the works, and demand of the Contractor such

/" replacement or modification as may be necessary to ensure their compliance,
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Should modification or adjustment be deemed a satisfactory alternative 10
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 liitle
disruption to the works as possible.

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

If for any reason materials or other items are received or made on site before
approval of them has been granted, these shall be transported, handled and
stored separately or labelled in such a way in order to, wherever possible,
prevent them being incorporated into the works or, should such prevention
not be possible, 1o accurately define the part(s) of the works in which such
materials or items were used. -

Approvals previously granted for any materials etc. shall be withdrewn if
they are not properly transported, handled or stored and otherwise protected
against weather or contaminants which may adversely affect their properties
and subsequent performance. The Contractor has the option of removing
such materials or having them retested for approval.

The Contractor shall submit to Employer, the quality plans and field welding
schedules (for field weld of pressure parts only), along with test procedures
and WPS endorsed by designer wherever applicable, for checks to be done
during manufacturing and erection, for review and approval by Employer.

B0.3,10 Oplicns and Alternatives

B0.3.10.1 Option 3.1: Absdrher made of concrete (Optional Offer)

Refer to Amendment No. 1, B3,

B0.3.10.2 Option $2: Combined Limestone System for Bath Units
(Optional r =~
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B0.3.10.3

tion 4.1: Open coal stock yard (Optional Offer)

B0.3.10.4 i 2: unloader (Optional Offer)

Refer to Amendment

B0.3.10.5 Option 4.3: Open limestone\yard (Optional Offer)

Refer to Amendment No. 1, B4,

B0.4 Interfaces

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

B0.4.1

The Contractor'shall actively clarify all details of the interfaces with the
Employer, the gri operator (NLDC), the coal supplier, the fuel oil supplier,
the limestone suppNer and all other interfacing companies.

All mentioned equipmeéxt, connections, connection materials, counter
flanges, shut-off valves, sqfety valves, seal up material and works are
included in the scope of supply:

ipesignation * (Category 15 N5 4 dterface [ Teimainal Points 1. 17 47

TP1 HV overhead e 400 kV and 230 kV OHL cnnductnrs on
transmission line (OHL the gantries for connection of the related
GIS bushings
: e OHL conductors for connection of the Line
Traps.

he Connection from the generator
sformer to the 400/230 kV GIS shall
be Kcluded in the Bidder's/Contractor's
scophof supply. The 400 kV and 230 kV
transmission OHL for power evacuation
will be preuided by PGCB. The limit of

= supply is akthe take-off gantries (to be
supplies by e Bidder/Contractor) for the
230/400 kV ONL
For detailed scoge refer to Section
B810.3. 3 and E!10 5
TP2 . OHL meﬂimﬂ, . ° None -
8140A01/FICHT-15702705-v5 FICHTNER V @ BO-80
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ion on the Poy
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f the M

OHL Telecommunica lion e Term
of the telecommunication equipment
provided by PGCB on the related gantries

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

o Terminals in the telecommunication

Is 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).

e cabling between Contractor's cubicles
“nd the telecommunication equipment
orovided by BPDB in the Control Building
of the 400/132 kV GIS shall be in the
scope of the Bidder/Contractor.

erminals on 1he =S 10 _,._.

.........
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LRl Choi=ng COmMMUERCALILT ] RaleisS,
m Possur river; all required supplies

Intake fro

| A=t ices s e 3
Coal unloader a\ jetty (all coal vessel

berthing, mooring and unloading facilities

within scope of s --

{1sl

41 s included in the s

Coal unloader at jetty (all doal vessel
berthing, mooring and unlogding facilities
within scope of supplies anc services)
(common equipment with co al supply)
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2 x 660 MW MAITREE SUPER THERMAL POWER PROJECT

Outlet connection at:

e Truck loading from bottom ash storage
silos

® Truck loading from intermediate bottom
ash silos

e ash pond

All supplies and services in scope

Complete ship loading system from silo with
all accessories shall be in
Bidder's/Contractor's scope.

o
HeCon

Pipa ne 1 m outude Ptant boundary,
with raw water supplier

. sy

TP15 Storm water Discha g to Paasur river, outsnde thé Plant
area; all fequired supplies and services in

Intarconnec’uen facﬂity eﬂemal cf sposal

“Waste wate. o -
scheduled waste for

. \Chemicals receiving\facilty .~
Terminals in the 11 kY unit board of the
Power Plant

For the supply of the township redundant 11
kV feeders (2 x 100%), ope from the 11 kV
unit boards of each unit, shall be provided as

B140A01/FICHT-15702705-v5 HTNER Mﬁ- V @O B0-82
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2 x 660 MW MAITREE SUPER THERMAL POWER PROJECT

Designation: ‘Category |

ent free space to be
idder/Contractor for later

W ekt ¢ . '
N ‘ dunstrucﬁon Water:
er Section B9 the supply of construction water is in the
is not allowed to use ground water. For

: :_ _/'Asdescribed und
~——" scope of Bidder/Contractor. I
construction water shall be used only river water suitably treated for

purposes.

Interfaces to electricity dispatcher

. B0.4.2
Communicalisg, control, monitoring and voice channels will be provi
between the Facility and BPDB’s National/ Regional Contro] Center by
shall provide interconnection within the Facility for

BPDB. The Contrac
all such communication sigcuits/ channels.
B140A01/FICHT-15702705-v5 }’/ @80-83
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2 x 660 MW MAITREE SUPER THERMAL POWER PROJECT

B0.4.2.1

B0.4.2.2

B0.4.2.3

B140A01/FICHT-15702705-v5 FICHTNE
BIFPCL/EPC-Main Plant/2015/1/
{1 R b Ragef9dsof 356

Interface between the Power Plant and the NLDC

In order to linR\the Plant to the 400 kV PGCB National Load Dispatch
Center (NLDC) Ye Contractor shall make available all analogue and digital
signals in accordange with the requirements of the Bangladeshi Grid Code
and as requested by RGCB and the Employer. These will include command
signals from the NLDQ\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 . 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 doge by the Contractor to establish
logical link with the existing SCADA Xystem in NLDC.

Further, reconfiguration of the database hpd various display builder
functions of the SCADA system in accommodate additional
signals are under the scope of work of the Cptractor.

The following reserve requirements shall be fakeq into account:

"\ * Min. 10% of the equipment installed shall be a reserve to enable handling

of an additional 10% of signals without the need fox equipment

| extensions.
/» Min. 15% of the equipment installed shall be a reserveXp enable handling
of an additional 15% of signals by extending the equipmagqt but without
the need to modify the existing structure of any of the int e
marshalling cubicles installed. §

latter by decrease/increase load commusqds. All measurement data to
indicate if the target load has been matched\shall be transmitted by the
telecontrol system to NLDC. Type and initial
in Section BS,

oice channels to accommodate the
er requirements.

communication, control, monitoring an
PGCB and the National/ Regional Control

BO-B4
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The communication interface unit shall be adequate to fulfil the PGCB/
NLD& information requirement. Communication to the National Load
Dispatdh Center shall be provided by data communication, utilizing both,
the IEC %0870-5- 104 and the [EC 60870-5-101 protocols. Settings shall
ensure interoperability with the remote National Load Dispatch Center.

For possible\future extensions, it shall be possible to interface with two
remote contro] 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.

tion required for the control and monitoring from
Dispatch Center shall be made available for data

All signals of the sub
the remote National Loa

The scope of supply includds all required equipment and installations to
enable the substation for the jyroper connection of the required control and
monitoring signals. Communidation, telemetry, fiber optical terminal and
tele-protection equipment (PL ) will be supplied and installed by PGCB
at Company substation end matcQing with PGCB’s remote substation end
requirements. However, line trap d capacitive voltage transformer of
required rating along with 48 VDCMC auxiliary supply at Company
substation end shall be provided by te Contractor. The Contractor shall
supply and install the necessary cabling and cubicles. Cabling between these
cubicles and the telecommunication eqiipment provided by PGCB shall be
provided and installed by the Contractor)

The cabling between Contractor's cubicles ynd the telecommunication
equipment provided by PGCB in the Contro\Building of the 400/230 kV
GIS shall be in the scope of the Bidder/Contragtor.

B04.24 Interfaces between the 400/230kV subst
Plant

tion and the Powgr )

-
IFP

B

%@ CL
e interconnectionw

between the substation and the Power Plant. Provision and installation of all
control and signal cables between the substation and th Power Plant i§

The Contractor is responsible for the construction o

within the tesputiakitisy 24 -kt Tontractor,

. ‘\} The Power Plant shall be able to supervise and control the Spbstation via an
| \OPC client workstation installed in the Power Plant’s CCR. {he Contractor

= ' sjall provide and install the OPC Server/Client architecture ag\well as all

- - flecessary equipment required for the proper translation of the native data
-~ (either acquired directly from the IEDs or from connectivity withthe statjon

bus) in OPC-format and the dala provision at the OPC-client in thg Power

Plant control room via a TCP/IP communication link.

B140AD1/FICHT-15702705-v5 FICHTN EB’-‘}G-G'Q‘Q" ‘,”‘/
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SPECIFICATION NO PE-TS-421-563-A301

2 x 660 MW MAITREE SUPER THERMAL POWER PROJECT

In addition the SCNMS may communicate with the DCS either by serial
commumcation link\or by hardwired connection. In the former, dual
redundant links and fommunication apparatus must be provided. However,
the watchdog signallihg logic must be hardwired so that this will continue to
operate effectively evan during SCMS failure.

nsmission system (PGCB - Power Grid
esh)

B04.25 Interface to power i
Company of Banglac

The interface between the \power transmission system of PGCB and Maitree-
STPP will be the following\points of the 400/230 kV GIS:
= 400 kV and 230 kV Interdpnnection:
» 400 kV and 230 kV OHL conductors on the gantries for connection of
the GIS bushings. The ghntries shall be provided under the Maitree-
STPP project.

e 400 kV and 230 kV OHL Protection, Control and Synchronization;
« None. ' '

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

e Telecommunication:
« Terminals on the line traps for connection of the telecommunication
equipment provided by PGCB onl\the related gantries
« Terminals in the telecommunicatiqn panels provided by PGCB and

located in the control building of the 400/230 kV GIS for connection

e «—?\ 5 of the cables for the signal exchangg with the LDC and for the
g IR teleprotection. ' -
( ' ..~ » Terminals in the telecommunication panels provided by PGCB and
.| located in the control building of the 400/230 kV GIS for connection
. _ < /  ofthe cables for auxiliary/control powdr supply (240V AC, 220 VDC
PR e and 48VDC).

¢ Earthing:

B0.4.3 Metering

etc. for tariff metering and internal balancing purposes.

8140A01/FICHT-15702705-v5 FICHTNER
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2 x 660 MW MAITREE SUPER THERMAL POWER PROJECT SPECIFICATION NO PE-TS-421-563-A301

B0.5 Technical Schedules

electrical signals such as frequency, voltage, active
, and energy shall be provided:

Metering devices
power, reactive po

r tariff metering at the switchyard
d additional the Plant for internal balancing
and all generators.

i  for the power unit
ii for the power unit
purposes at all switc

The final number and type of metering device, their accuracy and signal
interface requirements shall bl according to the Employer's requirements
(see Part B10 and Annex E) 2 the requirements of the relevant grid code.

BO/TS Design Conditions
Design Data
List of Major Equipment
Guarantecs

B0.6 General Technical Requirements

General requirements

The following directions, information and technical requirements for design,
enginecering, manufacturing, procurement, construction, commissioning,
start-up and testing shall be observed as far as they are applicable for the
equipment to be delivered. The requirements stated in this Section of
Géneral Technical Requirements are valid for all sections of the
specification, except only where additional and/or special requirements are
specified.

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

Any changes on the design of any part of the Plant, which may beco
necessary after signing of the Contract, have to be submitted by the|[;
Contractor in writing to the Employer for approval, being sufficient{y
substantiated and justified.

The Flant shall be new and clean, and designed, manufactured and arranged
<o that it will have a functional design and a pleasant appearance. All parts

" of the Plant shall be arranged in such a manner as to facilitate surveillance
! by the operator and to ease maintenance, operation and control.

The parts of the Plant shall be 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,

8140AD1/FICHT-15702705-v5 FICHTNER @—EDAB?
BIFPCL/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

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.

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

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

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

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

s Suitable and automatically acting protection and safety measures shall be
provided for automatic 1oad reduction or shut down of equipment in case
of abnormal operating conditions..

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

= 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 it
or the Plant.

o 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.

» 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.

« The project language shall be English.

B0.6.2 Standards and codes

The work must be performed according to the most recent relevant cod®
standards, accident prevention regulations and local rules and legal
regulations. %;(

.’Ir'

8140A01/FICHT-15702705-v5 FlCHTNEH o BU 88
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SPECIFICATION NO PE-TS-421-563-A301

All materials and equipment supplied and all work carried out as well as
calculation sheets, drawings, quality and class of goods, methods of
inspection, specific design features of equipment and parts and acceptances
of partial plants shall comply in every respect with t
codes and regulations 10 be chosen from the following:

.I.-.- .....

a 9 5 ® 9

American Association of State Highway and
transportation Officials

American Concrete Institute

American Gear Manufacturers Association
American Institute of Steel Construction
American Iron & Steel Institute

American Moving and Conditioning
Association

American National Standards Institute
American Petroleum Institute

American Public Health Association
American Society for Testing and Materials
American Society of Civil Engineers

American Society of Heating, Refrigeration &

Air Conditioning Engineers

American Society of Mechanical Engineers
American Water Works Association
American Welding Society

American Wire Gauge

Anti-Friction Bearing Manufactures
Association

Architectural Institute of Japan

Association Francaise de Normalisation
British Standards Institute

Chlorine Institute

Crane Manufacturers Association of America
Deutsches Institut fir Normung

Diesel Engine Manufacturers Association
European Norm

Expansion Joint Manufacturer Association
Fédération Européene de Manutention

Heat Exchanger Institute

Hydraulic Institute

[lluminated Engineers Society

[nstitute of Electrical and Electronics
Engincers

Instrument Society of America

Insulated Power Cable Engineers Assogciation
International Electrotechnical Comimission
international Standards Organization
Japanese Architectural Standard Specification

8140ADNFICHT-16702705-V5 FICHTNER
BIFPCL/EPC-Maln Planti2015/1

he applicable standards,

AASHTO

ACI
AGMA
AISC
AISI

AMCA

ANSI
AP1
APHA
ASTM
ASCE

ASHRAE

ASME
AWWA
AWS
AWG

AFBMA

cy~ BO-89
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2 x 660 MW MAITREE SUPER THERMAL POWER PROJECT SPECIFICATION NO PE-TS-421-563-A301

B Iapan?sc—Elecmcal Manufacturers JEMA
Association
e Japanese Electrotechnical Institute JEC
» Japanese Industrial Standards JIS
e Manufacturers Standardization Society MSS
e National Association of Corrosion Engineers NACE
e National Electrical Code (USA) NEC
s National Electrical Manufacturer’s
Association (USA) A
« National Electrical Safety Code NESC
« National Fire Protection Association NFPA
o National Structural Code for Building NSCB
e Occupation Safety and Health Administration OSHA
e Portland Cement Association PCA
» Properties of Water and Steam IFC
o Scienl;?ﬁ? Apparatus Manufacturers SAMA
Association
o Society of Automotive Engineers ASE
e Standards of Japanese Electrotechnical TEC
Committee
e Steel Structures Painting Council SSPC
Technische Vereinigung der VGR
Grosskraftwerksbetreiber
. "ﬁJbul?.r E.xchangcr Manufacturers TEMA
Association
s Underwriters Laboratory  _ , UL
¢ Uniform Building Code UBC
¢ Verband Deutscher Elektrotechniker VDE
e Verein Deutscher Ingenieure VDI
9&}( e Vereinigung Deutscher Elektrizititswerke VDEW
; (Association of German Power Plants)
P Water Pollution Control Federation WECF

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

o - &) Occupational Safety Board of Bangladesh
""" b) Department of Inspection for Factories and Establishments, Bangladesh

¢) Department of Environment, Bangladesh

d) Bangladesh Power 1'¢v2lopment Board

e) Bangladesh Energy Regulatory Comimission

f) Ministry of Power, Energy and Mineral Resources

g) Bangladesh Fire Service and Civil Defence Ministry

h) All relevant Bangladesh National Statutory Regulations

i) Bangladesh National Building Code

j) Bangladesh Standards

k) Local Authorities.

8140A01/FICHT-15702705-v5 FICHTNER e
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2 x 660 MW MAITREE SUPER THERMAL POWER PROJECT SPECIFICATION NO PE-TS-421-563-A301

All steam boilers and unfired pressure vessels together with associated
pipework and fittings shall comply with the Bangladesh Boiler Act, 1923
with amendments.

All pressure parts shall be designed in accordance with applicable ASME
codes.

All services, supplies and works shall comply with the requirements of the
relevant laws of Bangladesh and the IFC/World Bank Group Standards and
Guidelines in their latest edition, including but not limited to:

Environmental Conservation Rules

Bangladesh Energy Regulatory Commission Act;

BERC Licensing Regulation

BERC Technical Quality Standards;

Bangladesh National Building Code;

other applicable laws in Bangladesh;

IFC Performance Standards on Environmental and Social Sustainability;
IFC / World Bank Group Environmental, Health and Safety (EIS)
General Guidelines ;

« [FC/ World Bank Group EHS Guidelines for Thermal Power Plants;
« IFC / World Bank Group EHS Guidelines for Electric Power
Transmission and Distribution.

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 softcopies, clse two (2) hardcopies each.

B0.6,3 Plant and equipment identification

and number of each item of Plant and its respective arrangement drawing

= number and add any additional itéms necessary to fully identify the Plant.

pF, e T

%( The Contractor shall apply a plant identification system showing the name

7 ) . '{B\li design submissions shall include a detailed |abelling list indicating,
o . ‘-‘?rbnel text, size of the lettering and fixing details for the approval of the

\ ) Bmplayer or its representative.

N
Ve % i
— " The identification and numbering of equipment, systems, items, etc. of w
supply, as well as of all documents and drawings shall be in accordance with

B14DA01/FICHT-18702705-vA FICHTNER
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i', L "™ colburs at the nameplates and, if necessary by colour bands and with KKS
' .“nyfmbering and plain language. The direction of flow shall be shown.

BI40ADYFICHT-15702706-v5
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Each valve/instrument shall be fitted with a stainless steel or alumini

SPECIFICATION NO PE-TS-421-563-A301

the VGB guideline RDS-PP (Reference Designation System for Power
Plants - KKS system).

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

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

All labels, nameplates, instruction and warning plates shall be securely fixed
to items of Plant and equipment with stainless 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 steél 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 aluminiut.
engraved red lettering on a white background and sited in the position where
they afford maximum safety of personnel.

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

Each circuit breaker panel, electrical control panel, relay panel, etc. shall
have a circuit designation label on the front as well as on the rear panels
engraved with black lettering in accordance with the circuit designation
system. Circuit designations must be precise and convey complete
information. There should be no doubt whatsoever for the operation as 10
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
b?fnrmity with the colours according to the Employer’s specification, with

nameplate indicating the valve/instrument service and reference nu
accordance with the approved equipment coding system,
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Where possible valve nameplates shall be circular and shall be fitted under
the handwheel captive nut. They have to be of such a diameter that there is
no danger for persons operating the valve or that they do not prevent lock-
off of this valve; on check valves and small valves the Contractor may
provide rectangular nameplates fitted to brackets on the valve or attached to
a wall or steelwork in a convenient position adjacent to the valve.

B0.6.4 Marking and labelling

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

All cases, packages, etc. are to be clearly marked on the outside to indicate
the total weight, where the weight is bearing and the correct position of the
slings and are to bear an identification mark relating them 1o the appropriate
shipping documents,

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

B0.6.5 Corrosion protection, coating and galvanizing

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

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

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

Regarding maintenance work (storage), application and supervision of
%r coating work, choice of coating suppliers should be minimized. At any rate,

similar parts of structures/components (such as structural steel, containe
piping, etc.) shall only be coated with products of one individual

= manufacturer.
L - =1 iy W
f / "\ The materials and equipinent vsed, the methods of application and the
_'quiality of work shall at all times be subject to the inspection and approv

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,

B140A01/FICHT-15702705-v5 FICHTNER g%iﬂ‘?' = ) BO-93
BIFPCL/EPC-Main Plant/2015/1/ § s
PaddHaadsqar Bss



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

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

¢ The protection system is perfectly suitable for the Site conditions and for
the specific purpose.

¢ The shop paints provide a sufficient protection during Lransport, storage
and erection.

» The shop paints are suitable for handling and erection conditions
(slinging, Site welding works etc.) and are compatible with the Site
finishing coats

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

» The necessary repairs are carefully executed as soon as possible.

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

« Standardised equipment will be painted according to the manufacturer’s
standard.

o« 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:

Product data of coating manufacturer
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
e DIN 55928  Part 1-9 corrosion protection of structural steel
work through protective coatings and topcoats
= [SO 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

~ = " RAL Colour card e
/ / "»ISO8501-1 Preparation of steel substrates before application of A e, B :
( . 1 paints and related products ¢ G
K - s SSPC Vol. | and 2 Steel structure painting council ke B seye

rface preparation and cleaning of surfaces in the shop e
Prior to blasting, areas have to be cleaned from oil, grease, paint residues, - =
splatters, welding splashes and welding slag using a suitable aqueous

degreaser, or solvent for more severe grease contamination. The cleaning

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

8140A01/FICHT-15702705-v5 FICHTNER ‘,./ C@ B80-94
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Sharp edges have to be rounded off.

Contaminations caused by salts. acids and alkali solutions shall be
eliminated by rinsing with water up to a pH value of 6-8. Soluble salt
contamination is to be tested using the Weber Reilly test method (or similar
approved) and pH is to be tested using universal indicator paper strips prior
1o continuation with the blasting.

The preparation of substrates shall be carried out on the basis of the
specifications of [SO 12944 part 4 and 1SO 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 [SO 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 sife

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
prifner 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
T additional welding have to be repaired as soon as possible. The damagec?" LL
25 areas have to be derusted with rotating or steel brushes, abrasive wh :-,Is,h and /
(/ ( o .\ abrasive blasting according to DIN ISO 8501-1. \
4

oy (%
_ . /Cleaning of prime and intermediate coats (if required)
R /" 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 arcas which are provided with temporary corrosion
protection have to be cleaned. No oxidation products shall remain on the
surface, Further care shall be taken that on hot components, no destructive
or reaction products will be released when heating which could injure
insulation.
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Applicafion procedure

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

The last finish coat has to be applied in the specified colour shade.

All paintings shall be performed according to [SO 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:

s prime coats by airless spray
areas like disconnections, angles, corners, etc. which are difficult to be
reached can be applied by brush or roller

s repair of prime coat by brush

o finish coats - (i 3 ,
» at works by airless spray, roller or brush Pl g"‘i'
« atsite by roller or brush or airless spray. (-1 v
\‘, \ / ‘-Io'
b » of

When applying coating systems by roller, rollers have to be of kind St
qua,hty which make an appmpnate apphcahun possible. \_,/

Ccnlrol areas in accordance w1th 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 18O 12944 part 7 and have to be documented in writing.

’.-"-'-—-h.._"'-_. o

.z"f S Bypplication shall take place either in the condition of the relative
1l \1_1.1 idity 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
_copditions of poor weather will arise within 2 hours after application.
™~ ——" Temperature of the coated parts has always to be above 5 °C and 3 K above
dew point.

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

B140AD1/FICHT-157027055 FICHTNER / éf/ 80-96
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Welding seams executed at site have to be taped with an adhesive tape of
about 30-50 mm after surface preparation (blasting or manual derusting) and
prior to application in the manufacturing plant and to be coated with
stripping coat.

Chequered plates, nap plates, etc. have not 1o be covered with adhesive tape,
but have to be coated with stripping coat in a dry film thickness of at least
150 pm.

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

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

Application of temporary primer on structures which have to be insulated
has to be in accordance with a sufficient corrosion protection for the period
of storage respectively erection time. '

Galvanizing

Galvanizing work shall conform in all respects to 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 infernal pressures
and air locks during immersion and to ensure that molten zine 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, : o e
cutting, welding, forming and final fabrication of unit members and 4 {,, "’E ~
assemblies shall be completed, where feasible, before the structuresare | - - .

galvanized, o\ el

)
The minimum coating thickness shall be as specified in Table 1 of BS ?29\\__:_',
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 prQQ_{_}\g/mz. on steel Sections 2 - 5

mm thick 600 g/m’. o ey 00011C
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Galvanized contact surfaces to be joined by high-tensile friction-grip bolts
shall be roughened before assembly so that the required slip factor is
achieved. Care shall be taken to ensure that the roughening is confined to
the area of the mating faces.

Protected slings must be used for off-loading and erection. Galvanized
work, which is to be stored at the works or on site shall be stacked so as to
provide adequate ventilation for all surfaces to avoid wet storage staining
(white rust).

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

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

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

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

(C.5)

" -
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BO6.6 Vibration

Steam turbine generator

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

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

» For the steam turbine and the generator, the vibration level, measured on
the rotating parts at each main bearing shall not exceed the upper limit of

«zone "B” as defined in ISO 7919 for transient operation at rated speed.

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

The location of sensor element shall be according established standards and

generally recognised codes of practice.

Other rotating equipment

Unless otherwise stated or agreed by the Employer all rotating equipment
must have statically and dynamically balanced in the workshop such that the
following levels of vibrations can be achieved:

e For large rotating equipment (boiler feedwater pumps, main cooling
water pumps, fans (PAFs, FDFs, IDFs), condensate pumps, etc.) the
vibration levels, measured on the non-rotating parts, shall not exceed the
upper limit of zone “A™ as defined in ISO 108 16 at steady conditions. For
other areas g.g. min flow or run out flow, zone limit “B* shall be
maintained. ;

» For standard pumps, other rotating equipment and reciprocating pumps,
the vibration levels, measured on the non-rotating parts, shall not exces
the zone limit “B” as defined in ISO 10816 at steady conditions £
equipment which is not covered by ISO 10816, the manufactuge’s

standard shall be applied.
%‘f( = For all rotating equipment at transient conditions, the vibratic 3

S . defined in ISO 10814,
raa \‘"\l—fi. For all motors, the vibration levels, measured on the non-rotating parts,
fr f( ' ‘] | shall not exceed the limit as described in the relevant Sections for MV
i ) and LV motors,
g # 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 b-e implemented
where feasible.

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

* self-checking and single fault tolerant system

¢ modular and reliable system

¢ 2 outof 3 voting, if signals shall be used for trips (shaft vibratif\s
measurement shall be as per ISO 791942) _

« hardwired or redundant serial communication have to be forese \

= All buffered outputs signals shall be passed through to the analys}
system as unprocessed (raw) input signals.

The following criteria shall be used as a guideline for rotating machinery
such as steam turbine, generator, blowers and fans, mills and main feed
water pumps as well as other main pumps, in order to ascertain the
monitoring points, principles of what signal shall be measured, what is
displayed, and what mechanical conditions entail alarm and/or trip status:

* non-contacting proximity probes shall be provided unless otherwise
specified for measuring rotor shaft vibration and axial position,
e vibration measurements shall be in displacement microns peak to peak,
7N 000115
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= in cases wWhich, because of process conditions, accessibility or non-
critical service, may entail the use of machine casing mounted vibration
transmitters, the transmitters shall be of the "acceleration" type
incorporating a filter network, if necessary along with integration in the
monitor unit for vibration read-out in velocity mm/sec RMS. For alarm
only, one transducer may be used. For alarm and trip conditions 3
transmitters shall be used with a voting system (i.e. one high reading out
of three = alarm, two out of three = trip), Contacting type of equipment
shall meet the requirements of 1SO 2954,

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

o individual read-our of all channels shall be provided in HMI as well as in
the vibration monitoring module. Display shall be by means of a muiti-
point indicator and digital selector,

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

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

» buffered signals at the monitor shaII 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 i inspection;
cleaning, maintenance and repair. Continuity of supply is a prime concern,
The design shall incorporate every reasonable precaution and provision for
the safety of all those concerned in the operation and maintenance of the
works, The Plant shall be designed to operate satisfactorily under all ]
variations of load, pressure, and temperature. :

Corresponding parts throughout shall be made to gauge and be
interchangeable wherever possible.

No 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 yruch-as possible. E‘ET&T"
Pk g 000116

f Al
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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,

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

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

Bidder’s/Contractor’s sub-suppliers and vendors shall comply with
Provennes Criteria as stipulated elsewhere in the biding document.

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

B06.8 Accessibility 2

4"

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,

B0.6.8 Signs & colour code

General .
Safety colours, safety symbals and safety signs must comply in copgs
geometrical form, colour and meaning with the ISO 3864. o
Signs for plant identification during the erection period must be
Employer’s approval.

L)
£,

The signs should be of a material which is weather-resistant and of
sufficient durability for tk: conditions prevailing on site.

Mounting and installation

The positions for the signs must be chosen so that they are within the field
of vision of the persons to whom they apply. The signs should be
permanently attached. Temporarily dangerous-areas (e.g. construction sites,
assembly areas) may also be rgied by movable ‘sigfm. The safety signs

B140AD1/FICHT-15702705-5 FICHTNER / 0-104
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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 physicai amrangement 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 lifis, room
identification, etc. The routing of underground pipes and cables is to be
indicated by substantial marker blocks showing the relevant identification
numbers.

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

Emergency signs

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

Equipment and Piping Colour Code
For colour code for all equipment and piping see table below, for a
items Employer’s approval shall be obtained. For safety issues rel

selection is to be discussed and approved by Employer.

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

WAl N B R A

Flammable Ilquids and Signal 8002 Slgna! 3001 Signal. 9003
solids e.g. high speed Brown Red White

diesel, lube oil, seal oil,

hydrauﬂc oil coal

Nommable liquids
and solids e.g. ash

Fire ﬁghﬁng.eg e - -Boml [S001 Signal 9003
fighting water

Steam e g. main steam,
HRH, CRH, aux, steam

Signal 9003

Simctuml steel -l
skids for equipment
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B0.6.10 Units of measurement

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

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

For gaseous substance: standard Nm’m
cubic meter per hour

'\u'.".‘ ram pe *_.\_. cubic

ilu mete

Kihgram square mater

I A omentofjnerﬁa (mr)
e 1 L

LRE Heat capaclty. entmpy Joule per Kehdn

Calanﬁc va1ue Joule per cubic meter
Joule per gram

8140A01/FICHT-15702705-v5 FICHTNER ﬁ’_‘ Q &}Qq}f 2 U
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2 x 660 MW MAITREE SUPER THERMAL POWER PROJECT SPECIFICATION NO PE-TS-421-563-A301

ity 5% ‘ .:=fﬁ,v;;l.-?::_ B }1,:“::
T B A o

Walt par aquare meter Wim?

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 Nefoasary”
for providing safe and proper access to the Plant for operation and efficte

%( maintenance. The Contractor shall ensure that the type of flooring, stair
treads and handrails conform to a uniform pattern throughout the whole
Project.

/7 / E i ‘ﬁle loads for the design of platforms, galleries etc. shall be in accordance
| Tl BB Wiﬂ:\tbe Section ‘Design Loads’ of the special civil part of these
- " Specifications.

platforms, galleries, stairways and hand railing shall be of galvanized
steel unless otherwise specified.
000121
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BIFPCL/EPC-Main Plant/2015/1/ G-HW Rage128s0f 356



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

All platforms and galleries shall be designed with &8 minimum headroom
clearance of 2200 mm and shall have a minimum width of 1500 mm clear
passageway and shall be enclosed by hand-railing on both sides. Ladders are
only to be provided as an extra means of escape.

All aspects of platforms, stairways, ladders and other access ways shall

comply with the requirements of applicable DIN standards, BNBC or
equivalent.

B0.6.12 Hazardous areas, fire fighting & prevention systems

Hazardpus areas

taking account of ]l sources of hazards under normal and abnormal
operating condition¥ (regardless of whether or not these areas are
specifically listed in te specification), The zoning philosophy shall be
subject to the approvahof the Employer. All equipment necessary for
mounting in these areas\shall meet the requirements of BS 5345 or
equivalent. '

In particular, equipment dirctly concerned with Plant which may give rise
to a hazardous situation s designed to IEC 60079 Zone 1 or 2
requirements with electrical copnection safety barriers or intrinsically safe
equipment equivalent to VDE (N 71 Type Exi. Where required by the
Employer/Engincer, certification\shall be provided to confirm the suitability
of the equipment and devices. v

r ensuring that all electrical equipment
ed and tested to suit the relevant
roval of the Employer. Cables

ipe work.

The Contractor shall be responsible
installed in any hazardous zone is desi
zone classification and shall be to the
shall not be laid in trenches etc. with fue

All electrical equipment part of a fol]m;ring stem installed in hazardous
areas shall be of flame/explosion proof type:

¢ fuel oil handling systems
burner operating floors
turbine lubrication oil tank area | |~
generator sealing oil tank area

diesel generator area N
hydrogen bottle house

others required by the above standards. 0 ( g J il

8140401 FICHT-15702705.v5 FICHTNER dk~ Bo-108
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SPECIFICATION NO PE-TS-421-563-A301

2 x 660 MW MAITREE SUPER THERMAL POWER PROJECT

All equipment offgred for use in the above areas shall have the necessary
certification by the Rppropriate National Certification Bureau and its
proposed application ghall fully comply with all conditions of the certificate.

At Jeast all electrical equipment part of the systems in hazardous area as
stipluated in the specification shall be of flame/explosion proof type.
For other systems the approach as described by the Bidder/Contractor can be

applicable.

All electrical equipment associateg with any part of a system within the
following areas shall be of dust explosion proof type:

« station bunker rooms,

e conveyor transfer towers,

s 3 meters radius from coal feeders, pul
pulverized fuel pipes.

izers and the center point of

Fire Fighting & Prevention Systems
See Section B12.

B0.6.13 Maintenance isolation

B0.6.14 Materials : 2‘:}(%_(

B0.6.14.1

All major equipment shail be arranged (v facilitate safe isolation from all
hazards for maintenance purposes. In addition all valves must be capable of
being locked either in the open or closed position by means of a chain and
padlock,

Non return valves are not acceptable as a means of isolation.
ﬁ
e
? - ; -4 ”h'-
VTF ‘' )
- ] ™
e Ak

General material requirements._ ‘:—_/

All materials shall be new and of the best quality for use in the conditions
and the variations in river water quality (refer to Part C Annexes), the
temperature and pressure that will be encountered in service without undue
distortion or deterioration or the setting up of undue strains in any part that
might affect the efficiency and reliability of the Plant.

All materials shall correspond either to the approved standards and the
respective code number or to exact analysis data, and full information
concerning properties and applied heat, chemical and mechanical treatment
shall be submitted,

Special attention must be paid to eliminating the possibility of corrosion
resulting from galvanic effects, Design, selection of materials and all
methods of erection shall be such as to keep these effects to a minimﬂ-:ﬁ 0 _] s 3

B140A01/FICHT-15702705-v5 FICHTNER{1 ] 9 4 B0-110
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2 x 660 MW MAITREE SUPER THERMAL POWER PROJECT SPECIFICATION NO PE-TS-421-563-A301

Materials complying with codes and standards listed below shall be used
for the design and construction work.

Unless the materials meet these codes and standards the equivalent
ASME/ASTM standard shall be used.

Materials and standards
(A) a. Structural Steel DIN EN 10 all steel brands S235
Built-up Members 0271 L and S385
b, Stuctural Steel _DIN 1024 all steel brands
Hot Rolled Members Series DIN and 5355,

1025 Series
T eas Y i

ORIR G BE, 8.8 (fy 2640 Nimm?)
 DIN 18800-1 0.9 (fy 2000 Nimm?)

= .r 1.(“. ”,i Itf-

" DIN 32500, Sta7-3 per DIN 17 100,
Pat3&DIN  (fy 350 N/mm?)
18 800—1

Ordmary Poztland Cemant DIN 1164-1 a‘
1164-2
EN 197-1

BT T IO e R R S

V-

Material properties and allowable strengths

s Concrete steel reinforcement
High yield steel deformed bars, types as per DIN 488-2
The max. bar length shall be 12 m =

f’ g *‘"_ .
i, 28" \' N

It
=

f'.f
B14DA01/FICHT-15702705-v5 FICHTNE'R-' Qﬁ/ 0-141
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SPECIFICATION NO PE-TS-421-563-A301

2 x 660 MW MAITREE SUPER THERMAL POWER PROJECT

B0.6.14.2

o Concrete steel fabric reinforcement
Reinforcement quality
Wire of grade 500 (fy = 500 N/mm?) as per DIN 488§
Welding of reinforcement as per DIN 4099.

e Fabric types
Preferred range of designated fabric types: see part4 of DIN 488.

s Concrete grade and specified strength
Concrete for blinding grade C12/15 as per DIN 1045. Min. thickness of
blinding = 75 mm.
Concrete for all other structures grade 25/30 as per DIN 1045.
All concrete grade 30/37 or higher as well as special qualities, like
waterproofed concrete, have to be mixed in accordance with a special
design concept, approved by a third party assessment. -

= Concrete cover to reinforcement bars
The minimum concrete cover for durability to any reinforcing bar shall be
in accordance with ZTV-K, Sectien 6.

Concrete grade 25/30 as per DIN 1045 are minimum requirements, if not
mentioned otherwise.

Note:

a) Cover noted is to the outside bar regardless of whether it is main or
secondary reinforcement.

b) For conorete exposed to brackish water, brine and seawater splashing
a special design concept is required.

c) For water or liquid retaining structures, the cover should be reviewed
in conjunction with design, to limit the allowable crack w1dths s

Linings could also need to be applied. 3 20N “_ra,\
. Soh
i PR
Structural steel e -
DIN 18800 / DIN 18801 / DIN 18807 shall be followed. - t \ pef /

For all above mentioned material standards, the cquwalcut standardsas per” 3
BS, ASME/ASTM are also accepted.

Specific requirements for high temp./high pressure part
materials

The purpose of this part is to provide the additional requirements for
purchase, manufacturing and fabrication of:

« austenitic stainless steels used for high temperature superheater ani{®,
reheater tubing, <
« ferritic/ martensitic steels used for high temperature pressure parts.

UU.‘M
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SPECIFICATION NO PE-TS-421-563-A301

2 x 660 MW MAITREE SUPER THERMAL POWER PROJECT

s 21 \-i lant (or applicable unit of reference plant) having rated main steam and/or
[ 3 - r] h L reheat steam temperature at turbine inlet at least equal to or l'ugher than

‘" ¥

BIFPCL/EPC-Main Plant/2015/1/

B140A01/FICHT-16702706-v5 FICHTNER 2
- s agsi

“ have been executed by the Bldder,-’Contractor himself or by others and

All manufacturers and suppliers of the base metals, from raw materials until
finished products, shall be ISO 9001:2000 certified for the duration of the
contract or being renewed during the duration of the contract as appropriate.

Only seamless tubes and pipes are acceptable for power piping. For low
pressure systems (< 6 bar (g) welded pipes will be accepted. Welded pipes
may be used for sizes above DN500 if the design pressure and design
temperature are such that it calls for pressure rating of ASME 300 class or
below. The fittings shall correspond to ASTM A234 with Grade
corresponding to the pipe material. The welded pipes provided shall be of
certified source.

All materials and manufacturing procedures shall be certified by an
independent 3" party. The approval shall be part of the quality
documentation.

The use of SA213-T24 material for membrane walls is not accepted.

The material SA213-T23 is known for cracking sensitivity. It shall be
demonstrated and documented in the final data package that all such
materials are free from any cracks and that all hardness values are within the

required limits.

For SA213-T23 the Contractor must provide a detailed procedure for the
caleulation, design, purchase, manufacturing, erecfion, cleaning and pressure
testing of this material, The relevant ASME code cases must be respected.

For SA213 T91 and SA335 P91 the latest stress values and the latest
information according to ASME code cases must be used. Also the EPRI
..Guidelines and Specifications for High-Reliability Fossil Power Plants
Best Practice Guideline for Manufacturing and Coustructmn of Grade 91
Steel Components* shall be respected.

Bidder/Contractor at his sole discretion may use ASME SA-335, P-92 or
approved equivalent material for superheater/reheater headers and
interconnecting piping, i.e. for the components which are outside the flue
gas path. However, use of T92 material for hoiler tubes is not permitted.

In case it is proposed by the Bidder/Contractor to use ASTM-A-335, P-92 or
equivalent material, Bidder/Contractor shall furnish a certificate of
provenness of the material certnfvmg the usage and satisfactory performance
of the proposed material in main steam/hot reheat piping for a reference

should have been under operation for at least 50,000 hours or 6 years ]
date of commissioning of the applicable unit (of the reference plant),



2 x 660 MW MAITREE SUPER THERMAL POWER PROJECT

SPECIFICATION NO PE-TS-421-563-A301

Maximum allowable stress values for ASME SA-335: P-92 or approved
equivalent material as per code shall be reduced by 10% for calculating the
thickness of pressure parts,

For SA335 P92 the Contractor shall provide a detailed procedure for the
calculation, design, purchase, manufacturing, erection, cleaning and pressute
testing of this material. The relevant ASME code cases must be respected.
SA213-T92 may be used for header nipples outside of the flue gas pass,
while meeting the above mentioned requirements for quality control.

The details on preheating for welding and PWHT shall be stated in detail.
Special consideration shall be given to record the metal temperatures during
manufacturing, erection and operation.

In case of any repair of any of such materials at site the 3 party engineer
must be involved conceming the proposed repair method.

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

b

TN 0
e et

iy
# :

—

x_ﬂnetallic and metallic/plastic items, and components fabricated by spot
W

*_ suitably stress-relieved before chemical cleaning.

~pipework necessary to carry out the pre-service cleaning simultaneousl \."-,._

This clause covers mechanical and pre-service cleaning and protection of the
plant items and equipment at the Manufacturer's workshop and at site that
are not subsequently io be painted.

Cleaning of fabricated component items shall be carried out after fabrication
and final heat treatment or welding at manufacturers’ works or at site, as
appropriate.

In the event of the surfaces not being cleaned to the Employer’s satisfaction,
such parts of the cleaning procedures or agreed alternatives as are deemed
necessary to overcome the deficiencies shall be carried out at the
Contractor’s sole expense.

Mechanical cleaning as opposed to alternative chemical cleaning is the
preferred method for workshop cleaning except where this is precluded by
design or access considerations.

Machined surfaces shall be protected during the cleaning operations. For
recleaning small areas, hand cleaning by wire brushing may be permitted.
Wire brushes used on austenitic materials shall have austenitic steel bristles.

Austenitic stainless steels, copper and aluminium ailoys, cast iron,

Iding or riveting shall not be chemically cleaned. All weld areas

'Afan appropriate time, the Contractor shall submit drawings of tempolis

with a list of works to be carried out on the pipelines, heaters, feedwater N

060127
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PECIFICATION NO PE-TS-421-563-A301
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tanks, vessels etc. to cormect the temporary pipework with the parts of
equipment to be cleaned.

Further, the Contractor shall submit at the same time the basic drafl of the
cleaning procedure and of the treatment of wastes.

Not less than six months prior to the commencement of any site cleaning,
the Contractor has to submit programs covering all procedures, lists of
chemicals, calculations which quote the velocities, temperatures hand-
pipework forces and movements imposed during site cleaning.

All necessary equipment, provisions, chemicals etc. are to be provided by
the Contractor.

All tests, analyses, etc. as required are to be performed by the Contractor.

Besides this, the Contractor shall take over all responsibility for the
treatment and disposal of wastes according to the local law and to the
satisfaction of the Employer.

* The date at which cleaning of plant eqﬂiﬁmcnt-will be carried out at site
shall be notified to the Employer at least 20 days in advance. '

The Contractor shall take all necessary precautions to ensure that the_
internal surfaces of all plant are kept clean and free from injurious matter
during erection. =

When all plant has been erected and lagged or at such other time as may be
agreed with the Employer for sub-assemblies, the installation shall undergo
a procedure for site cleaning proposed by the Contractor and subject to the
approval of the Employer.

B0.6.1€ Welding

All pressure part welding must follow the requirements of ASME and
connected standards.

Welding work and related heat treatment as well as inspections and test shall
be performed in accordance with the specific and approved welding
procedure specifications (WPS) and the respective material specifications.

\\\{PS shall be prcpamd in accordance with relevant ASME standards,

No welding shall be undertaken until the applicable WPS and Procefii
Qualification Record (PQR) are appraved by the Employer.

B8140A01/FICHT-15702705-V5 FICHTNER W a
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The PQR shall be qualified in accordance with relevant ASME standard,
Welding procedures must be qualified by a qualified independent testing
authority engaged by the manufacturer.

Welding procedures shall be qualified in accordance with the requirements
of the construction code/specification for the Item of plant concerned and in
the case of critical plant items the tests shall be witnessed by an
internationally recognized inspection authority.

Welders shall be qualified in accordance with the requirements of the
construction code/specification for the Item of plant concerned for all
types/positions of welding he may perform.

Welder tests shall be carried out in accordance with the approved standards
within Contractor’s scope. Test results are available for review in the work-
shops.

If at any time in the opinion of the Employer the work of any welder appears
questionable, such welder is required to pass additional qualification tests to
determine his ability to perform the type of work on which he is engaged.
Any welder failing the retest may, at the discretion of the Employer be dis-
qualified from further welding on itemns under this Contract. -

The 2 first production welds of every welder shall be 100% examined by
volumetric NDE and only when the results are acceptable, shall the welder
be released for production welding.

‘A system of positively identifying the work of each welder shall be
maintained and any welder whose work is the subject of multiple rejections
shall be required to undergo a requalification test. Any welder failing the
retest may, at the discretion of the Employer’s Representative be
disqualified from further welding on items under this contract.

Welded fabrications shall be stress relieved when specified by the applicable
standard or for dimensional stabilization prior to machining.

Copies of temperature charts referenced with load items shall be included in
the test certification supplied for the relevant items.

All welds shall be visually examined and shall be of smooth contour, free
from cracks, undercut and other significant defects. Wherever possible the
interior of tubes etc. shall be examined using 2 suitable optical device where
necessary. The manufacturer shall make every effort to avoid any
contamination of the tube interior during the manufacturing process. To
ensure the tubes-ase free from abstruction and debris the tubes shall b2
cleared with.a sponge being blown through.

W (T
P Rl W

\
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Fillet welds shall be checked for size using suitable gauges which shall be
available for use on request by the Employer’s Representative during an
inspection visit.

For single side butt welds, all root passes shall be welded using a TIG
welding process.

Preheating shall be in accordance with the applicable WPS and the respec-
tive material specification. The preheat temperature shall be in function of
welding process, wall thickness, type of welding consumables, ambient
temperature and climatic conditions

Welding performed outside a workshop is authorised if an approved wind
and rain protection (welding bay) is installed around the working place.
Anyway, when ambient temperatures falls below 5°C, preheat is required for
all ferritic materials and thicknesses. Gas burners or oxy-fuel torches can be
used for pre-heating, Preheat shall be maintained over a distance of not less
than 4 times the nominal thickness with a minimum of 75mm on either side
of the weld. If the material rcqmn:d pre-heating, tha same pre-heating shall
be done for oxy-fuel or plasma cutting.

Welding consumables such as TIG-rods, electrodes, wires shall be clearly
marked in order to avoid any mix-up of material grades. Positive Material
Identification to be carried out on where a doubt for mix-up exists.

Any post welding heat treatment (PWHT) shall be performed in accordance
with an approved procedure. The procedure shall describe the method, the
heat treatment parameters (e.g. holding temperature and time, heat-
ing/cooling rates, heated/insulated band...), the number and location of
thermocouples, records and calibration. The procedure shall be available on
Site and or in the workshops.

Before welding and/or heat treating valves, valve-manufacturer instructions
shall be taken into consideration,

In the case of sensitive materials, grinding of the welds or other grinding
work may only be carried out with special grinding wheels so as to avoid
overheating or an increase in the hardness of the material.

Welding defects of all kinds must be documented and be available to the
Emgployer on Site or in the workshap.

The Contractor maintains and makes available to the Employer or his
representative, both at works and Site, adequately indexed records nf‘ al
welds, weld inspections, weld controls and repair.

Please refer also to Section B0 for *Manufacturing tests™.
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Additional welding requirements for welding of civil steel structures are
stated under Section B9,

B0.6.17 Mechanical equipment

B0.6.17.1

Pumps

General
All pumps shall be designed for continuous operation unless otherwise

specified.

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

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

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

General design and construction

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

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

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

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

Product water flushing lines and drains are to be supplied for each pump
handling the prevailing river water to avoid corrosion if the pump st

operation for extended peripds. A
4 - e W
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2 x 660 MW MAITREE SUPER THERMAL POWER PROJECT SPECIFICATION NO PE-TS-421-563-A301

The pump glands or mechanical seals shall be so arranged that repackaging
or fitting of replacement seals can be carried out with the minimum of
disruption to plant operation. In case of operating under vacuum conditions
liquid sealing is to be provided.

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

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

Pumps must be carefully set to ensure that the net positive suction head
available under all operating conditions will be adequate for the type of
pump employed. The NPSH values are to be referred to the least favourable
operating conditions - lowas* atmospheric pressure, loweat level of water on
the suction side of the pump, and highest temperature of the pumped fluid.
An adequate safety margin of normally greater than 1 m to the max NPSH
required shall be provided unless and otherwise specified for specific pump.
Pumps shall operate smoothly throughout the speed range up to their
operating speeds. The first coupled critical speed must be at least 20%
higher than the maximum operating speed. The determination of the shaft
diameter and the distance between two consecutive bearings must include a
sufficiently large safety margin to satisfy this condition.

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

Bearings

For large pumps the bearings shall be of automatic oil lubricated sleeve
type, unless otherwise specified. Bearings on vertical shaft pumps shall be
so spaced to prevent shaft whipping or vibration under any mode of
operation. Vibration sensors and temperature measurements incl.
temperature fransmitters for continuous monitoring shall be provided for

large pumps.

Bearings housings on horizontal shaft pumps shall be designed to enable the
bearings to be replaced without removing the pump or motor from its
mounting, Bearing housings on horizontal shaft pumps shall be effecti VER

protected against the ingress of water, punmeekﬂmd and dust by suitahe

nonferrous deflectors. %{ Aok =% N T
’ .
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All bearing oil wells shall be fitted with visual oil level indicators. Non-
pressure-oil lubricated bearings shall be equipped with constant level oilers.

Pumps characteristics
When several pumps are instzlled for the same service, they shall be sujtable
for unrestricted parallel operation. -

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

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

part.

Fittings _
All pumps shall be installed with isolating valves, a non-return valve and
suction and discharge pressure gauges unless otherwise stated, Accessible
couplings shall be suppli=d with removable type guards. ,
Coupling halves shall be machine matched to ensure accurate alignment.
Couplings as well as gears must have a rated capacity of at least 120% of the
maximum potential power transmission requirement.

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

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

All positive displacement pumps shall be fitted with a discharge relief valvi

capable of passing the maximum puinp WW.

i N
59 ) AP RGN
B0.6.17.2 Piping and accessories i / s l
Lo \:r"' b N,
Design criteria " w/ e
The pipework shall be designed, fabricated, erected, inspected and tested on

the basis of the applicable standards and codes; and the additional
requirements as set out below,

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

000133
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outside. For steel underground piping where cathodic protection is not
feasible coal tar epoxy coating shall be applied. For painting and coating see
chapter painting specification. A sufficient corrosion allowance shall be
considered.

Plant water and cooling water piping system: [f these pipes are buried
cathodic protection system shall be employed for inside and outside. Further
communicating lines (from above ground to underground and vice versa)
will have to be provided with respective insulation joints. In any case
protection against corrosion must be prov:ded GRP or other appropriate

material is required.

Screening channel in the plant water pumping station as well as other
equipment installed in pumping stations: In case all piping of mild steel is
used require cathodic protection.

GRP piping shall be laid under the responsibility and supervision of the
GRP pipe manufacturer.

The maximum flow velocities for the individual media must not be .
exceeded at maximum throughput (unless expressly specified in the
documents or proven by the Contractor): .

=iy A T A SN W AN W F i, 3 | - 4

Saturaled steam Ilnes 20 mis

Feedwaler suclion linss

Feedwater discharge lines - v ..« .«
Otiher suction lines

River water lines

Fuellress T A

Fuel oil / LDO suction fines

’
I =f
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.~ In addition to the required wall thickness in accordance with calculationSyd

rﬂﬁ:"“‘_:\_‘_in the length of line concei.ed. Possible tolerances of the temperature cog.
. trol system and any temperature allowances provided by the requiremepfss
_the standards shall be considered.

Type of Pipswork E S Max Velocity
" Fueloll/LDO discharge S el 20 mis

Air Lines:

Compressed airfines -~~~ WNED | SR

Combustion air lines 20 m/s

L ]

Mg Gasilifes 3 s T, L EHC T AN oy R

**  The design and routing of the feedwater suetion lines must be optimized considering
the allowable velocity of depressurization caused by load changes.

The maximum velocity for the LP extraction shall not exceed 60 m/s. For
those media/sytems where no maximum velocity is given in the
specification, the maximum velocity shall be proposed by the Contractor
and is subject to approval by BIFPCL during the basic/detailed engineering.

In addition pressure drop criteria shall govern the sizing of the key lines.

Nominal diameters (DN). nominal pressure (PN) and wall thicknesses shail - .
be standardized.

Nominal diameters of < DN 25 shall not be used for pipe lines except for
instrument lines, chemical dosing and analysis lines,

For the design of safety valves installed downstream of reducing stations,
high pressure bypass valves or equivalent control valves, the maximum
throughput of the fully open reducing or bypass valve including injection
water quantity is to be taken as the basis for calculation. All cross Sections
and lines for safety devices that protect against excess pressure (safety
valves, rupture discs and similar items) must be designed to ensure the
necessary blow-off rate and fault free functioning.

The design pressure is equal to the response pressure of the devices
protecting the piping. In the case of pump discharge lines a pressure
corresponding to 1.1 times of the shut-off head of the pump at the ambient
temperature is to be taken as the minimum design pressure, The plant water
and cooling water systems must be designed according to the water hammer
calculation.

The design temperature is the highest possible fluid temperature occurring

2

For live steam lines the design pressure of the boiler shall be taken as i
esign pressure of these lines up to the inlet of the turbine main stop hf.""\v 5

corrosion allowance of 3 mm shall be added for unprotected carbon stee,
1.5 mm for alloy steel and 0.5 mm by stainless steel.

B140A01/FICHT-15702705-v5 FICHTN Eﬁ-ﬂ*ﬂ"l’ﬂ'ﬁ— V %ﬁagw 356
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.~ \e The installed pipework with its supports and other components shall not

For the cold reheat piping downstream of the connection to the HP bypass
exhaust, the selection of the design temperature shall also consider the case
that the HP bypass station is operated for limited period without spray
injection. The Contractor shall prove both operating cases: Operation of HP
bypass with spray attemperation and without spray attemperation (limited
time period). Both cases shall not lead to any damage to the cold reheat
piping and downstream pressure part,

For the piping systems with a nominal pressure specified as PN > 40 as in
DIN 2401 or equivalent and for vacuum systems, the drainage and
ventilation facilities shall be fitted with double valves.

All vents, drains or dump points with more than 10 bar/100 °C operating
pressure/temperature shall lead to the flash tanks and into funnels at visible
points with covers.

Guidelines for the design and construction of pipework and accessories

e Design and construction of all parts of the power piping shall be
according ASME B31.1 {Power Piping).

o Other piping and accessories should correspond to the present state of the
art and shall be based on the latest standards and medium properties.

e The pipework and its accessories shall be designed and arranged s0 that
all parts subject to operation and maintenance can be operated. inspected,
maintained and replaced without difficulty and with a minimum of effort.
All important parts must be accessible.

= Provisions to allow for isolation and for.access must be foreseen on all
parts subject to acceptance by the local authorities.

e None of the forces and moments transmitied by the pipes to connected
machines, apparatus and other components must exceed the maximum
permissible values, given by the manufacturers of these items.
Attachments to turbine foundations shall be carried out only as agreed
with the turbine manufacturer.

=  All steam traps shall be provided with a hypass and lines which opentoa
funnel.

» As far as expansion joints and other parts of pipework are concerned it
shall be borne in mind that differential settlement can occur. The reactio
forces and moments of the piping system to be withstood by fixed po1
walls, foundations and other civil structures shall be reduced to the
utmost minimum by suitable means (e.g. expansion joints shall be
provided where required).

e The pipe support strut.22s shall be designed to minimize heat transfer\w;

nbstruct gangways (min. 1500 mm wide), maintenance, escape routes etc.

) Overhead piping shall have a minimum vertical clearance of 2.3 meters,

8 meters above main access roads and 6 meters above any ather
roadways.
e Pipe spools for HP steam, feedwater piping and all steel pipes > DN 400
shall be cleaned internally prior to delivery by shot blasting at the £
0001356
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2 x 660 MW MAITREE SUPER THERMAL POWER PROJECT SPECIFICATION NO PE-TS-421-563-A301

workshop with iron particles to SA2 1/2 or by acid cleaning, and shall be
properly protected against corrosion.

¢ Pipe ends and branch connections of underground piping shall be sealed
temporarily during installation if the connecting pipe is not immediately
installed.

e The Contractor shall submit & detailed description of proposed steam
blowing and other cleaning procedures for all pipelines, and no part of
this work shall be started until these procedures have been approved by
the Employer. Temporary silencers shall be provided for this.

s The cleaning of water - steam system shall comply toVGB R513e
.Internal Cleaning of Water-Tube Steam Generating Plants and
Associated Pipework™

s The Employer reserves the right to require the Contractor to modify any
of his cleaning procedures if found necessary to obtain acceptable results.
The Contractor shall furnish, install and dismantle all temporary pipes,
hangers, anchors, etc. required for cleaning all piping systems,

» To the extent that hot fluids can accumulate in pipe Sections isolated for
maintenance purposes (including control valves with injection water),
drains with hand-operated shut-off valves are to be provided for the
‘safety of the personnel (block and bleed systems): Furthermore the
Contractor shall safeguard the piping systems against over-pressurization
caused by thermal expansion of blocked-in fluids by adequate means.

Welding

= All welding shall be carried out according to relevant standards. The
welding procedures of the Contractor shall be supplied before execution
of welding works to the Employer for approval. For quality reasons as
many welds as possible are to be carried out in the workshop.

» Welding ends of all piping must be carefully prepared before welding.
The type of butt welding ends of valves, control devices, orifices, etc.
shall be specified by the Contractor and must be given to the
manufacturers of these components in due time prior to their start of
work if necessary/postweld heating treatment. If there are differences in
the wall thickness and/or different materials of piping and valves with
butt-welding ends, the necessary transition pleccs must be provided by
the manufacturer of the valves.

« Socket welds are not permitted for lines above DN 50, for corrosive
media lines or for Jubricating oil lines.

o After completion of the weld joint, the welder must mark with indelible
crayon his identity number and the last two digits of the year in which the
work was completed cn the pipes. The Contractor shall keep a record of
welders.

requirements for testing of welds are specified in Section B0, 7
Welding tests. e SN
¢ 3 L ‘_\ ]

% " f/ ] Ve
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SPECIFICATION NO PE-TS-421-563-A301
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Piping

¢ The Contractor shall provide suitable thimbles and tlashing where
pipelines pass through floors and walls, Floor thimbles shall be installed
to provide 90 mm projection above the finished floor surface.

& A stress analysis shall be performed for all piping systems DN > 50 with
an operating temperature > 100 °C.

« For cross country low pressure piping with a straight length of more than
200 m a stress analysis shall also be conducted.

e The piping stress and flexibility analysis shall be based on the relevant
standards. Recalculation must be taken into consideration as built
condition, actual weight and dimensions.

e Tubes, pipes, bends and fittings shall be produced and tested in
accordance with the applicable international standards (ASME/ASTM,
EN, etc.).

« All pipe lengths under this package, including piping where alloy steel is
used shall be subjected to 100 % ultrasonic examination as per material
specification standard with acceptable notch depth of 3% of the selected
wall thickness (1.5mm maximum) except for the following piping
system: LP piping not under “ASME B31.! Power Piping* for not
dangerous and not explosive media.

Noise abatement measures

The Contractor shall take all iecessary measures to limit noise in
accordance with the requirements. On no account shall the sound level
exceed the values as mentioned under the relevant subsection.

If this requirement cannct be met by adequate construction of the pipework
and valves concerned, sound absorbing housing or insulation have to be
provided. Where pipework and valves are installed outdoors, the above
mentioned requirement may be fulfilled, if necessary, by providing silencgfé
at the safety valve outlets and at the blowing out lines.

Pipe supporting elements
As used herein, the term "hangers and supports" shall include all hange \&
assemblies, support assemblies, constant support hangers, anchors, guides;
sway braces, vibration dampers, trays, brackets, attachments, miscellaneous
structural steel and other items required to support the piping in a proper
manner.

%ﬁ( For supporting points up to 25% variation and 40 mm movement variable
spring supports shall be selected.
Constant support type spring assemblies shall be provided at all locations
. where it is necessary to avoid transfer of stress from that support to another
support or to an equipment terminal, and at other support locations where
\ j vertical movements of the piping are too large to be properly handled by
] -/ variable support springs. Constant support spring assemblies shall be of a
-~ design that will compensate for the normal variation in the supporting force
of the helical coil springs, thus providing constant supporting force through-

Ca}
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out a total travel range which shall be at least 20 mm greater than the actual
maximum movement of the piping.

Constant support assemblies shall be equipped with a means of locking the
spring(s) against movement duriug erection, hydrostatic testing etc. The use
of counterweights in substitution for support spring assemblies will not be:
permitted.

Support spring assemblies shall be of the enclosed spring type, and shall
have an embossed on factory load indication scale showing the hot
(operating) and cold (ambient) positions. Each spring assembly shall
incorporate an adjustable hanger rod coupling to permit load adjustment. All
support springs shall be designed to permit at least +10% field load
deviation from the factory calibrated load,

The supporting force provided by variable support type spring assemblies
shall not change by more than 20% between the cold and hot positions, and
supports of this type shall not be used at any point where such a changc in
supporting force cannot be safely permitted. Variable support spring
assemblies shall incorporate springs- with maximum working range length in
order to reduce the overall length of the assembly.

All pipe hangers and supnort stands shall be attached to the piping and
structural supports such that they-will be vertical when the piping.is at hot
operating condition. So far as practicable, hangers and supports shall be of
the same type and component assembly.

All hangers shall be carefully adjusted. After Plant start-up checks shall
confirm that all hangers and supports are in the correct position.

The Contractor shall prepare a complete documentation of all pipe hangers
and supporting elements. These documents shall contain the following
information:

* loads, forces and moments, and their directions at all supports, hangers at
%z normal operating conditions, etc.
magnitude and directions of the movements at the loading points
measurements of the loading points referred to the axes of the buildings
' item No. of the supports, hangers etc. according to the piping group
smaterial specification for the supporting parts.

_Trace heating
=" Trace heating shall be provided for fuel oil pipes and other pipes as
required. Electric type trace heating is preferred. The referenced Site\\%
Conditions as well as media properties shall be base for the design. &

Protection of buried pipework systems
All buried pipework of steel or cast iron or other materials prone to
corrosion shall be protected from corrosion by cathodic protection. 0l D ¥ 13 9

8140A01/FICHT-15702705-v5 FICHTNER .B%H_B B0-126
BIFPCL/EFC-Main Plant/2016/1/ - y Pagg}:@%ﬂﬂ@of 356



2 x 660 MW MAITREE SUPER THE
L TR R SPECIFICATION NO PE-TS-421-563-A301

The design of the cathodic protection system(s) shail be executed by a
specialist and authorized company. The designed cathodic protection shall be
a completely functioning system in all respects according to the state of the
art and shall also include the appropriate equipment for measurements.

For the plant water and cooling water piping system only: If these pipes are
buried cathodic protection Sysiem shall be employed for inside and outside.
Further communicating lines (from above ground to underground and vice
versa) will have 1o be provided with respective insulation joints

In any case protection against corrosion must be provided. GRP or other
appropriate material is required.

B0.6.17.3 Valves, steam traps, condensate drainers, safety valyes

The Contractor shall design and supply all valves and their accessories
required for the safe, efficient and sound operation and maintenance of the
Plant based on the appropriate standards. They shall comply as a minimum
with the design criteria of the relevant piping.

For reasons of Plant standardization, the Contractor shall co-ordinate types
and makes of all valves in his supply and that of his subsuppliers.

Design, construction, fabrication and testing of the valves shall be in
accordance with the ASME Bl 6.34. The stipulations of this Section will take
precedence if these are more stringent than the approved standards.

All valves shall be suitable for the media and for the service conditions and
those performing similar duties shall be interchangeable.

Acceptance certificates for valves shall follow EN 10204 or approved equiva-
lent codes.

The following types of valves are recommended:

s globe valves up to and including DN 50
» gate valves DN 65 and above
« butterfly valves DN 400 and above as metal seated type for LP

steam and exhaust steam (DN 65 and above as
soft seated type for waterlines (cooling water,
process water eic., operating temp. max. 180

°C) _
« lift check valves up 1o and including DN 50
» swing check valves DN 65 and above
« Ball valves DN 25 and above-—
(fuel oil, natural gas, # ’m—\}\
compressed air) o o
;, )
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DN means "diameter nominal’.

In vacuum service and wherever otherwise necessary to prevent the entry of
air, valves shall be provided with suitable sealing facilities, Where
applicable, the valves must be suitable for outdoor installation under
consideration of the special climatic and environmental conditions of the
site.

Unless otherwise agreed, all valves shall be fitted with the spindle in upright
position.

All valves shall be positioned so as to be readily accessible for operation and
maintenance from permanent floors, catwalks or platforms. Where requircd,
valve spindles shall be lengthened to have the hand-wheel at a height
approximately 1 meter above the operation level. All underground valves
shall be installed in concrete culverts.

All valves shall be closed in a clockwise direction when looking at the face
of the handwheel. The valves shall have rising-spindles and non rising
handwheeis. Plastic valve handwheels will not be accepied.

HP- and large size gate valves to be opened under differential pressure shall
be equipped with pressure equalizing valves (globe valves).

All valves shall be fitted with indicators to determine the valve position. In
the case of valves fitted with extended spindles, indicators shall be fitted
both to the extended spindle and to the valve spindle.

All globe valves shall be equipped with throtiling cones with parabolic
characteristic.

In general, L.P safety valves, butterfly valves, ball valves and orifices as well
as all control valves shall be flanged. All valves including valves as
mentioned above for steam, feedwater and condensate, HP safety valves
(inlet side) shall have welded ends, corresponding to the connected pipes.
Also all valves on heater drains and vents and in vacuum systems shall bg
welded.

standards, They must be chosen in accordance with the requirements -

%( Design of valves and materials used must comply with the relevant
met and to corresponding pipework.

e a Kor limiting handwheel forces, for control and operation purposes it may be
I' | .. |'ngcessary to install gears and drives.

_A'he maximum handwheel force of 500 N must not be exceeded.
~~ The Contractor shall furnish and install steam traps at each low point. Each
steam trap installation shall include a permanent strainer of 20 x 20 mesh

000141
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size, upstream and downstream globe valves and a globe valve as free drain.
Steam traps shall be supplied with weld ends.

Steam traps shall preferably be of the thermodynamic, thermostatic or
bimetallic type with multistage nozzles and selected to suit the service
conditions.

Traps which incarporate internal screens or check valves will also be
accepted.

Each trap shall be sized to provide ample capacity at the minimum working
differential pressure, and to open the orifice at maximum working
differential pressure.

Condensate drainers such as used on LP saturated steam or compressed air
lines shall be of the ball-float type.

HP gate valves shall be equipped with self sealing lid covers. The self-
sealing lid covers shall be equipped with a safety device at the body with
shut-off valve and interlocking system. This system must be approved by the
authorities.

All valves of the HP/IP piping systems shall be suitable for pickling/acid
cleaning (special temporary inserts).

The valves for live steam, HP foedwater and HP injection water shall be
made of forged steel. Forged steel or cast steel bodies shall be used for the
remaining systems. Valves made of gray cast iron are not acccptat?!e.

Acceptance certificates for piping components and valves shall follow EN
10204.

At the economizer inlet a non-return valve shall be installed, but not shut-off
valve.

Technical requirements of Butterfly Valve:
Applicable standard: -

« ASME B16.10 2009 Face-to-Face and End-to-End Dimensions Valves

* ASME B16.34 2009 Valves - Flanged, Threaded, and Welding End
9?( s« ASME B31.1 2012 Power Piping

» API 609 2009 Butterfly Valves: Double Flanged, Lug— and Wafer-Type

e API 609 2009 Butterflv Valves: Double Flanged, Lug- and Wafer-Type

L

~ \ \ o ISO 5752 1982 Metal valves for use in flanged pipe systems - face to fa
.y and centre to face dimensicns
b } 180 80000-1 2009 Quantities and units
" /s EN 10204 2004 Materials Testing Certificates
~ =" Valves assemblies shall be designed for the pressure and temperature rati &
of the class specified in the Piping Material Classes and Valve List. 0
00142
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2 x 660 MW MAITREE SUPER THERMAL POWER PROJECT

Hydrostatic testing for valves shall be in accordance with ASME B16.34
and API 598.

Carbon steel having carbon contents of more than 0.25% shall not be used in
Welded construction valves,

Lug type valves shall not be used.

Valve stem packing, trim and bonnet gasket material shall be manufacturer's
standards, unless otherwise specified.

The maximum force requested at the hand wheel shall not exceed 300N
(30kgf).

The manually operated valves in the sizes and pressure classes shall be
provided with a gear operator as minimum.

= (lass Butterfly

* 150 DN 200 & larger

e 300 DN 150 & larger

Gear operator type: Worm-gear type

All valve actuators shall have local indicators fitted to show whether th»
valves are in an open or shut position. Where extended spindles are used,
indicators shall be fitted to both Lhc extended spindle and to the valve
spindle.

Plastic or bakelite valve hand-wheels are not permitted.

The stops limiting the travel of any valve in the "open" or "shut" position
shall be arranged externally to the valve body,

All valves shall be closed by turning the hand-wheel in the clockwise
direction when looking on top of the hand-wheel.

The face of each hand-wheel shall be clearly marked with the words "open"
and "shut" in English, with adjacent arrows to indicate the direction of
rotation to which each refers.

Each valve hand-wheel shall be fitted with a name-plate of an approved

material. indicating in English the valve reference number and function, The
name-plate shall incorporate the colour code corresponding to the particular

service of the piping. ==
ef':'_' _. \E-\:\
g( ( ramty
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B0.6.17.4 Thermal insulation

General

The thermal insulation shall be designed and installed in accordance with
AGI, VDI and DIN or equivalent standards, considering the following
minimum requirements:

Insulation shall be provided for personnel protection, heat conservation,
noise reduction and for prevention of the formation of condensation on all
pipework and equipment whose external surface temperature exceeds 60 °C,

For personnel protection all surfaces with a temperature above 50 °C and
which are within the reach of personnel shall be provided with protection
insulation and the maximum insulation surface temperature shall be 60 °C.
« All insulation material has to be made from non-asbestos materials.

Following design criteria for insulation shall apply: Design ambient

temperature:

e Inside buildings: Ambient temperature of 40°C and wind speed of
0.5 m/s 2

» Outside buildings: Ambient temperature of 45°C and wind speed of
0.25m/s

Thickness of the insulation shall be calculated according to ASTM C-680.
The Emissivity of the cladding shall be 0.2.

Type of insulation materials

The mats shall be stable in shape, chemically inert, free of sulfur and alkali,
resistant to water and steam, non-flammable and capable of withstanding
continuous exposure to the pipe design temperature, The mats used for
insulation of stainless steel equipment shall have a chloride content of less
than 0.15%. Under no circumstances may asbestcs or asbestos containing
materials be used.

%( The material will have the following physical/chemical properties (+ 10%

allowance):
b ~ '\'-:\ » service temperature up to 650 °C
(/“(_/ | = density 120 kg/m®
;e | e water adsorption 0.5% weight
\ ‘ / = specific heat capacitv 0.84 ki/kg °C
e e s compressive strength 20 kPa
ety » conductivity versus temperature:
Average temperature Blanket (W/m °C)
% e L B L, Ty
50 0.040
" A
700 Sor==n o . 0048 -__ﬂﬁgla‘i
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)

" The seams and penetrations of any sheet metal insulating jacket installed

B140A01/FICHT-15702705-v5
BIFPCUEFC-Main Plant/2015/1/

Average temperature
150

o 200
250

300

SPECIFICATION NO PE-TS-421-563-A301

Blanket (W/m °C)
0.058

= 0070

0.083
- 0.100

K% 7 b - T

For temperatures above 300°C the conductivity required shall be determined
by linearly extrapolation of the values presented in the above table.

» conductivity allowance is limited to

+ 5%,

For special purposes such as for turbines, boilers, etc. spray type insulation
or insulation brickwork (for example calcium silicate) may also be applied.
The special insulation materials shall be stated by the Contractor and their

design shall match the overall design and guarantee the requirements stated

in the specifications.

Type of insulation setting materials

The surface cladding shall be made of aluminium sheets, manufactured in
sheets with the following minimum thickness:

e Outer insulation diameter up to 150 mm  Sheet thickness 0.7 mm
'@ Outer insulation diameter up to 450 mm  Sheet thickness (0.9 mm

¢ Tanks and other large equipment

Sheet thickness 1.2 mm

Tank tops shall be provided with insulation strong enough to support a

man's weight.

The sheets shall be secured and connected at the longitudinal seams with at
least five stainless steel self-tapping screws per meter run.

Plain sheets for flat surfaces shall not exceed 1 meter square and shall be

stiffened by crimping.

At the longitudinal and circumferential joints, the sheets shall overlap by at
least 50 mm so as to drain off the liquid and not to trap the liquid in the

insulation.

Places at which the metal sheets are penetrated for pipe hangers,

{thermometer sockets, ete. shall be sealed with funnel-shaped recesses ol .

shecet metal rims.

outdoors as well as in the boiler and turbine house in areas with risk of
water spray etc., shall be sealed against penetration of water by means of a

suitable silicon based sealant.

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

In the case of pipe insulation thicknesses greater than 60 mm, where insu-
lation blankets are used spacers shall be provided at maximum mntervals of
950 mm to ensure a uniform insulating thickness on all sides and a perfectly
circular shape of the sheet metal jacket. The sheet metal jacket shall be
supported by support webs (for pipe diameters below 100 mm) and enclosed
support rings (for pipe diameters 100 mm and above). If the enclosed
support rings are not provided with ceramic spacers, the spacers made of
steel shall be insulated with one heat insulation strip in the case of operating
temperatures of up to 200 °C, and with two heat insulation strips where the
operating temperature exceeds 200 °C.

To provide protection against contact corrosion, the external circumference
of the support ring shall be fitted with heat insulation tape 1 mm thick with
two woven edges.

Insulation of flanges, valves and fittings

All flanges, valves and fittings shall be provided with two-piece or multi-
part caps made of aluminium sheet of the specified thickness. Each piece or.
part shall be double jacketed and the various parts shall be held together by
quick release clamps or lever hooks to facilitate assembly and disassembly:

All caps of the welded-in fittings shall be made longer by approximately
twice the insulation thickness so that the welding seams will be exposed
after removal of the cap.

All manholes shall be provided with heavy duty hinged covers which are to
be protected from overheating and corrosion. Such covers shall be secured
with easily accessible clamps. In addition, metallic stand-offs shall be
provided for personnel protection.

Insulation of tanks and process equipment

Tanks and process equipment shall be insulated in the same way as pipes,
except that the insulating material shall not be attached by wire but by using
strong galvanized steel bands. |

satisfactory retention of the insulation. Welding of spacers to process
\ equipment is subject to approval by its manufacturer in writing.

Insulation for personnel protection N
Wherever insulation is necessary only for the protection of personnel, it ==
shall be applied around that portion of the pipeline length or to that surface
of the equipment that is located within 2.50 m above the passage way floor,
or within 1.20 m horizentally to the side or at the end of any floor, platform,
walkway, stair or ladder.

Where necessary, drain lines and valves shall be provided with a contact
guard of minimum 30 mm thickness against accidental contact, and this
shall be installed in the same way as the other insulation.

J"! "
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Where insulation is provided for heat conservation it shall reduce the heat
loss to an economic minimum. The maximum heat loss shall be 200 W/m?
at an ambient temperature acceptable at 30 °C and a wind speed of 2 m/s.
For personnel protection all surfaces with a temperature above 50 °C and
which are within the reach of personnel shall be provided with protection
insulation. The maximum insulation surface temperature shall be 60 °C.

B0.6.17.5 Vessels

All vessels shall be designed in accordance with the applicable standards
and regulations.

+ The Contractor is held responsible for the correct design and dimensioning
of the apparatus.

Connections shall be provided for all pipework, together with connection
and tapping points for instrumentation. Manholes, vents, drains, safety
devices and any platforms necessary for safe operation and easy
maintenance have to be included in design and supply.

If under any operation conditions vacuum can occur in the vessels, they shall
be designed for max. pressure and full (= 100%) vacuum.

The welding factor for all vessels is fixed to v = 1.0. The minimum wall
thickness should not be less than 10 mm, and an appropriate corrosion
allowance based upon the particular material, but not less than | mm.

[nstrumentation and control equipment shall be provided according to the
safe service requirements. A minimum requirement is to equip each vessel
with a local level indicator, a temperature and a pressure indicator.

Manholes shall be provided as follows:

&/ |. manholes (minimum nominal bore 600 mm) for vessels of 1.0 meter &>
diameter and above
e 2. handholes (minimum size 200:mm) for vessels below 1.0 meter diameter
i -\ All nozzles shall be provided with flanges and shall be so arranged that
| ~ | practical pipe connections are possible. The stub length for all stub pipes
' shall be at least 200 mm, measured from the tank wall to the flange sealing
S surface. In the case of insulated vessels, the length shall be chosen so that
g there will be a clear space of at least 100 mm between the cover of the
insulation and the underside of the flange, Nozzles below DN 25 are not
acceptable.

For insulated vessels, provisions must be made for fixing and supporting the
insulation,

B140ADFICHT-15702705-v6 FICHTNER R @—" BO-134
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B0.6.17.6

" up to 10% of plugged tubes, and a corresponding factor of conservatis Nags

All tank internals must be replaceable through the manhole unless by
approval of the Employer- Prefabricated vessels must as a minimum have a
coat of primer applied before transport. They shall be cleaned and internally
dry. All openings must be secured closed before transport.

Tank and vessel capacities given for process relevant documents and for
basic design calculations shall be usable net volumes and shall be in the
relevant documents clearly referred as such.

Heat exchangers

Heat exchangers are to be designed, manufactured and erected in accordance
with the applicable standards.

Only proven products shall be delivered. No cast iron components are
permitted.

It must-be possible to install and remove the heat exchangers without undue
difficulty. Liffing lugs and eyes and other special tackle shall be provided 10
permit easy handling.

“Tubular heat exchangers or plate and frame type heat exchangers are

acoeptable where no specific requirements expressed. Where necessary the
tubes are to be protected by impact shields. An adequate number of visual
inspection ports are to be provided in critical areas to facilitate condition

monitoring.

Unless otherwise specified, all heat exchanger tubes and casings must be

designed to withstand 1.2 times the zero flow pressure of the relevant pump
at cold conditions, or 1.2 times of the maximum positive operating pressure,
as applicable. The test pressure must be 1.5 times the design pressure.

The heat exchangers shall be designed for the maximum temperaturg
incurred plus 20 K. :

Heat exchangers must be capable of continuous uprestricted operatic \

at least this amount must be used in the design of the heat transfer areas.

Considerable importance will be attached to the ease of cleaning the heat
exchangers.

Where any heat exchanger part in contact with liquid can be isolated, and
there is a possibility of being heated from the other side, safety valves are to
be provided for pressure relief.

Pipes from drains, vents and safety valves are to be grouped together, and
routed to easily observable points equipped with covered funnels or to the
flash tanks.

8§140AD1/FICHT-15702705-v5 FICHTNER / #/ BO-135-" <*x
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The overall design and conception of the heat exchangers and accessories is
to be such that they are suitable for the degree of automation envisaged for
the individual system.

B06.17.7 Instrument and service air

To meet the compressed air requirements of the Plant two different
compressed air systems, - instrument air and service air, will be provided.

The service and instrument air system shall produce and deliver compressed

air for the following main consumer of the Power Plant and desalination

plant:

¢ Service air for atomization of HSD (High Speed Diesel) and for
operation of mechanical air tools, wrenches and other consumers during
all operation modes of both units and for maintenance purposes.

= Instrument air for all pneumatically operated plant instrumentation and
control devices and other consumers. The instrument air quality shall
meet ISO 8573-1 Class 2”.

For detail instruction on compressed air see BI12 Part 7.

B0.6.17.8 Cranes, hoists and iifts

B0.6.17.9 Cranes

For erection and maintenance works, overhead travelling crane per upit shall
be installed ih;

for each turbine hall (Refer the below note)

* One EOT crane figr the compressed air station building.

Note: If Bidder/Contragtor intends to provide one EQT crane then turbine
‘&( generator stator shall be Woved by special device (to be handed over with

« OneEOT Cr

special tools).

<7 > For handling of the generator stator the following alternative is also
* 7\ acceptable: Tandem/combined opygation of two turbine hall EQT cranes for

4 /weight of generator stator, including the Weight of lifting beam with
\\;_’/ swiveling equipment and slings.

pumping station two (2) travelling bridge cranes shall be installed, one for
pump and header bay area and one for screening plant aréa. The cranes shall

B140AD1/FICHT-15702705-v5 FICHTNER ’/ &// EB‘&@ .I, 4 5
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EOT crane shall only be used in closed pumphouses.

For installatioy and repair works in the cooling water pumping station one
(1) gantry crang shall be installed.

Additional overhgad travelling cranes are to be installed in pump houses,
central work shop\and all other locations and buildings for equipment of this
Contract where crapes are needed. Refer also to the individual technical sub-

sections of this specyfication.

The nominal carrying\capacity of the cranes must be such that the heaviest
object to be lifted incl\ding the spreader bar and other necessary auxiliary
lifting devices can be trgnsported with safety.

Cranes with a span of moye than 8 m and/or a nominal carrying capacity of
more than 5 t shall be in the form of double-girder cranes with the crab

running on top.

Smaller cranes shall be in the form of single-girder cranes with the crab
running on the lower flange o in the form of suspension cranes,

Cranes with a nominal carrying\capacity of 30 t and above shall be fitted
with an auxiliary hoist.

The overhead travelling cranes shall be fitied with gangways on the crane
bridges or with gangways fitted to the sides of the crane.

The end-carriages of all cranes shall generally be of welded box-girder
construction. Buffers shall be providey at the faces on the end-carriages. The
end-carriages shall also be fitted with Wheel-breakage supports designed 1o
prevent derailment as well. 2

The deflection of the crane bridges at nothinal load shall not exceed 1/1000

&/ of the span for cranes with capacity of 507\ or more, or 1/200 of the span for
cranes below 50 t capacities.

e

“ -+ .7\ The crab assemblies shall be of rigid stecl c
i f N '.'?rovided at the faces of the crabs,
L~"‘.- o8 |l g
K\ " [The crabs shall as far as possible be covered with smoothi sheet-metal angk
L fitted with handrails. ‘
e e
The crane switchgear shall be accommodated in s¥itchgear cabinets to be
arranged on the crane bridge. 00015
ol
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The crane and crab running wheels shall be made of cast or forged steel and
shall have dopble flangés. The wheels should have rolling bearings
lubricated forl life.

For cranes usgd for the removal and irstallation of pump rotors in vertical
pumps (e.g. cqoling water pumps), it is important to ensure that there is no

All pendant corjtrol panels shall be fitted with rocker-type or push-button
switches for the| crane functions. A key switch and an emergency stop switch
shall also be prqvided on each panel. Additional switches or push buttons
shall be providef as required.

The crane and cnab drives are to be designed as two-corner drives with
electric gear mofprs. 2 (two) motors are to be provided for the crane drives.
" The crab drives may consist of one motor and universsl jouit shafl,

All travelling and traversing drives are to incorporate pole-reversible
squirrel-cage geat motors with sliding armature and brake.

y consist of standard electric hoists with sliding armature
e or disc brake.

The lifting gear
motor and cone b
The precision spedd control shall be provided for all crane and lifting gears.
Speeds for cranes ghall be as below:-
= For TG hall crane-
« -Main hoist - |.6 m/min (creep speed 0.16 m/min thro VFD)
« Aux hoist - 7|5 m/min (creep speed 0.75 m/min thro VFD)
« CT- 15 m/mip (creep speed 1.5 m/min thro VFD)
» LT -30 m/mif (creep speed 3.0 m/min thro VFD)

# For other cranes- P AE ok Sy N
» Main hoist - 3|m/min A
« CT-10 m/mi y (___7 o
« LT - 10 m/min} /
\\\‘ A
B0.6.17.10 Hoists e

Hoists shall be provided throughout the entire installation where machines
or other components provided under this contract are to be installed,
removed, repaired, serviced or transported and these parts are not in the
working area of a crane (refer also to the individual technical subsections of
this specification).

083131
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The final number of hoists to be supplied will be proposed by the
Contractor, according to the requirements of the equipment. The Contractor
has to include in his offer the number of hoists for the whole Plant. Any
necessary change of hoists must not lead to any price change of the contract
price.

The hoists used shall be standard production hoists.

The hoists shall be designed and calculated in accordance to applicable
standards.

The nominal carrying capacity of the hoists and of their attachment points
shall be such that the heaviest object to be lifted can be transported with

safety. ‘

For electric hoist, trolley travel speed and hoist speed shall be 15 m/min and
6 m/min respectively.

Manual hoists shall take the form of chain tackle blocks with load and drive
chains. The crabs shall be fitted with a drive also operated by a chain. The
runways shall be designed according to approved standards.

Electrically driven hoists and crabs shall be equipped with squirrel-cage
mators. An inching control shall be provided on all electrically driven hoists
and crabs.

The crab power supplies shall be in the form of sheet-steel-enclosed safety
power tracks, which can be easily bent to follow the form of the hoist
runways.

Electrical switchgear and control gear shall be mounted directly on the
hoists in cabinets, -

The electric hoists shall be operated by pendant control units fitted with
pushbutton or rocker-type switches, which shall be fixed to the hoists in
such a way that safe operation is guaranteed.

The control panels shall be equipped also with a key-operated switch and
mushroom-shaped emergency "off" switch.

[.imit switches shall be fitted to all lifting and travel gear.

" Where hoists are not easily accessible by simple means such as ladders or
mobile scaffolds, maintenance platforms with means of access shall be

provided.
f0pni

e
D4

vl

> ol
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I
| o

A

ol

B0.6.17.11 \Lifts

b

L)

£op

2

=

Ong (1) lift in each steam generator building for goods transport (minimum
aNity 3,000 kg) and one (1) no. conventional passenger elevator in each
the stegm generator building for personnel transport (minimum capacity 16
and minimum 1,100 kg) shall be installed, reaching the highest
accessiblg platform. Outdoor hoisting arrangements shall be included at one
i boiler house for lifting long items of up to 4,000 kg.

Further Elevaiors shall be provided in the following building, reaching the
highest floor of\these buildings:

e 2 x elevators \G building

» | x elevator for\service building

e | x elevator for cxusher house

* 1 x elevator for highest transfer point before main plant.

For administration building 2 x nos. of 16 person capacity (minimum
1,100kg), panoramic type'elevator shall be provided,

Lift for light material store shall be provided as follows:
e Quantity=1 :

= Type= Goods lift

e Capcity = 1,000 kg.
» Speed=0.5 m/s.

The basic requirements for conventiohal passenger elevators are:
e Capacity: 16 person (minimum 1,10\
e Speed: 1 m/s

The lift installations shall be designed as caRle-operated lifts with traction
machine. The car shall be provided with autoypatic telescope sliding doors.

The lifts shall be designed, manufactured, erected and tested according to
OSHA (Operational Safety and Health Administrition) and applicable
standards.

During the construction period, the sides of the cars (Wjthout doors) and the

=~ floor of the cars shall be provided with protective coverings (hardboard

"\~ panels or similar). The protective coverings shall be remdyed by the

Vi = _ 3 - -
v~} [Contractor after the cor.i:.tion period.

B8140A01/FICHT-15702705-v5 FICHTNER
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B0.6.18 Electrical equipment and works

B0.6.18.1 Standards

The design and manufacture of all electrical equipment shall comply with
the latest editions of the [EC Recommendations if not specified otherwise
elsewhere in the specification. Compliance with ANSI/IEEE/NEMA, BS,
EN or VDE standards will only be accepted in case no applicable IEC

standards are available and subject to approval by the Employer/Engineer.

The Plant shall comply with:

a. the Essential Electrical Requirements of the PPA

b. the latest edition of the Electricity Grid Code of the Bangladesh Energy
Regulatory Commission; and

¢. the Great Britain Grid Code.

In case of contradictions the order of precedence shall be as follows:

a. Essential Electrical Reguirements of the PPA;

b. Electricity Grid Code of the Bangladesh Energy Regulatory
Commission;

¢. Great Britain Grid Code,

Any other requirements of BPDB/PGCB shall also be considered (if
available).

B0.6.18.2 Voltage levels

The following voltage leveis shall apply:

400 kV and 230 kV, 50 Hz  connection voltage to the public grid

« 181027kV,50Hz generator voltage, depending on manufacturer’s
%/ standard .
e |1 kV+£6%, 50 Hz voltage for motors equal to/bigger than 1500
s kW and for power distribution within the Plant
e » 33kV 6%, 50Hz voltage for motors equal to/bigger than160 kW
v f 3 and for power distribution within the Plant

i o 240/415 V (+-) 10%, 50 Hz standard voltage for power supplies to small
: / electric power consumers and motors below
o 160 kW lighting and domestic power outlets
" & 240/415 V (+/-) 10%, 50 Hz voltage for power supply of essential electric
power consumers - the system shall be operated
with ungrouded neutral
e 220V DC + 10%/-15% voltage for emergency users of electricity, like
turbine emergency oil pumps, circuit breaker

control, inverters ['| U U 1_5 4
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e 240/415 V£ 10%, 50 Hz uninterrupted voltage supplies to consumers,
which require uninterrupted infeed like
DDCMIS components, control actuators,
butner control panels, VDUs,

o 24VDC+£15% for power supplies to the DDCMIS system
componenis

o 24V£10%, 50 Hz for erection work in enclosed plant items of
metal

The general arrangement of the particular voltage level for each part of the
Plant within the scope of the Contract and the connections of the power
supply systems can be seen from the Key Single Line Diagram (Annex E).

B0.6.18.3 Insulation levels

e The 400 kV system shall be designed to limit the switching surge
overvoltage to 2.3 p.u. and the power frequency over-voltage for the 400
kV system and the 230 kV system to 1.5 p.u. The lightning arrestors
associated with the 400 kV reactors shall be of 336 kV. {

» Following insulation levels shall be considered:

P | W
3. 460 ‘or70" 28 M:rg 905‘
i AR AT

3 nghirung mpulse wfﬂ-mtand 1425 1050 145 or

Gt S

il or 36

voltage 170
& il T " g Fory o 4 £al
s B2 LA I S Y

* According to manufacturer standard
3\/ The creepage distance of the outdoor insulators shall be minimum 31

mm/kV.

27 SN+ 400KV level: .
\\ » rated switching impulse withstand voltage 1050 kV

» (phase-to-earth);

o rated lightning impulse withstand voltage 1425 kV:
*rated power frequency withstand voltage for GIS 650 kVand for
transformers 630 kV.

e 230KkV level:

» rated short duration power-frequency withstand voltage 460 kV;

« rated lightning impulse withstand voltage 1050 kV,

+ Remark: The insulation coordination study shall be carried out by the

Contractor, ﬂ; n l 5 5
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B0.6.18.4

SPECIFICATION NO PE-TS-421-563-A301

Installation conditions and protection class for electrical
operational equipment and control and monitoring equipment

If not specified otherwise the electrical operational equipment must be
designed 1o meet protection classes stated below.

Switchgear, housings for electrical equipment and electrical equipment itself
must be designed according to IEC 60529 at least to;

# Class IP 4] if located indoors in air-conditioned/ventilated areas

» Class IP 42 for ventilated enclosure of DDCMIS equipment if located
indoors in air-conditioned/ventilated areas with suitable cannope ontop to
prevent ingress of dripping water

e Class IP 22 for non-ventilated enclosure of DDCMIS equipment if
located indoors in air-conditioned/ventilated areas with suitable cannope
ontop to prevent ingress of dripping water

o Class IP 54 if located indoors

» Class [P 65 for all I&C field devices

s (lass IP 55 for motots located outdoors and in indoor areas wn‘h hlgh
dust and humidity J

e Class [P 65 for other outdoor eleatnca] and control system equipment
such as cubicles or panels with additional measures) if located outdoors
in accordance with [EC 60529 (degrees of protection provided by
enclosures (IP Code) or equivalent). The additional measures shall
consist of sunshades, protection covers against splashing water,
additional sealing, special acid resistive coating etc., depending upon the

- particular site conditions at the place of installation, subject to the

approval of the Employer.

e ClassIP 21 if located indoors with open docrs.

The lamps for external lightning and internal lighting of not completely 3
closed buildings must have protection class IP 55W. Furthermore for dust
prone areas the lamps shall have protection class IP 635.

Electrical operational equipment which must be installed in areas exposed to
danger from explosions must have the required explosion-proof design
appropriate to the flash-point group classification of the explosive mixture
as laid down in IEC 60079. Attention must be paid with respect to the use of

» electrical operational equipment in workshops and storage premises exposed
"~ to the risk of explosions.

In all rooms and areas where the local and operational conditions and

/ surroundings can lead 1o the accumulation of gases, vapors, mists or dusts

which, in combination with air, form explosive mixtures, the opetational
equipment and installations to be used in these circumstances must be of
explosion-proof design, All operational equipment must be designed to

comply with the class of protection dictated by the ignitable mixture (e.g.
compression-proof casing, external ventilation, inherent safety, etc.). 0 D 0 1 5 5
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B0.6.18.5

Electrical operational equipment should be located indoors in adjoining
buildings rather than inside buildings or other structures exposed to the risk
of explosion. Whenever operational equipment has to be installed within
areas liable to the risk of explosion, protection against explosion must, in
general, be applied wherever explosive mixtures can arise. In this
connection, the ignition of explosive mixtures must be reliably prevented by
adopting the correct choice of design and construction of the operational
equipment and the incorporation of supplementary safeguards where
applicable.

Electrical, chemical, thermal and mechanical influences must on no account
impair, in any way, the protection afforded against explosion. In particular
the high ambient temperatures and the influence of nearby heat sources at
the installation point must be taken fully into account,

Protective measures, earthing and lightning protection

In view of the potential dangers of electrical power, the following measures
are required for the protection of life, equipment and materials, Basically, all
'live' parts, i.e. all parts of electrical, operational equipment at an electrical
potential above or below earth potential when in operation, and with a rated
voltage over 24 V, must be insulated or covered so that they cannot be
touched accidentally, |

In addition, measures must be taken by the Contractor to prevent the
occurrence or persistence of excessively high contact potentials on
conductive parts of electrical operational equipment (frames etc.) brought
about by faults in insulation.

For installations up to 1000 V, voltages over 50 V are considered to be
excessive contact voltages. Within enclosed electrical installations, with
voltages over 1000 V, the contact potential shall be according to the values
given in EN 50522 (VDE 0101-2) Earthing of power installations exceeding
1 kV: enclosure B.

The following rules and regulations are to be observed in carrying out
protective measures and in earthing procedure:

s [EC 60079 and 60364 for installations up to 1000 V,
* EN 50522 (VDE 0101-2) Earthing of power installations exceeding 1 kV.

In areas exposed to the hazard of explosion, the protective measures
outlined in IEC 60079 and IEC 61241are to be adhered to in the erection an
installation of electrical plant and equipment,

- - _—
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B0.6.18.5.1 Protective measures for installations up to 1000 V

Protection against direct contact

All 'live' parts of electrical operational equipment that can be reached by
hand must be protected against direct contact either by means of insulation
or through constructional design, position or arrangement, or by means of
special devices. If, in the case of enclosed switchgear or control cabinets,
access is required in the course of normal operation (e.g. for replacing
fuses), protection against direct contact must still be ensured when the
switchgear or control cabinet has been opened up.

Protective insulation

Protective insulation is to be provided by means of additional insulation
over and above the insulation provided for operational purposes. This
measure must prevent the occurrence of a dangerous contact potential.

Use of low voltages as a safety measure

This safeguard applies to all equipment, which is required to operate in
metal enclosures, boilers, tanks etc. The operational voltage of tools and
lighting equipment must fiot axceed 24 V AC.

Isolating transformers shall be provided by the Contractor for the purpose of
producing the protective low voltage, A separate 24 V system will not be
provided.

Connection of the neniral
The LV network shall be of the TN type, 1.¢. the LV neutrals of the auxiliary
transformers are earthed directly.

Neutralization (protective multiple earthing) is intended to prevent the
persistence of an excessively high contact potential on conductive parts of
the installation which do not form part of the actual operating circuit.

Protective multiple earthing as a protective measure requires the neutral to
be earthed close to the transformer. However, wherever possible the neutral
shall be earthed at the main L'V board. In this case the connection

%( transformer to LV main board shall t?e carried out as TN-C type, i.e. thre

phases plus PEN:

P ~ ._. % TheLV system for symmetrically as well as unsymmetrical connected
i ¢/ . N power consumers shall generally be of the TN-S type, i.e. a five wire
(.3 .~ system. The separation of N and PE shall be carried out at the main LV
1-,1, Y © /board. Because of the clear demarcation between the neutral conductor N,
) - carrying operational current, and the protective earthing conductor PE,
~.___"  which - under non-fault conditions - carries no current, NO connection
between either N and PEN or N and PE is permissible beyond the point of
separation of the PEN conductor into PE and N.
000158
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B0.6.18.5.2

The LV system for supply of essential consumers (emergency diesel supply)
shall be of IT type. All required isolating transformers shall be included in

the scope of supply.

The neutral conductor is to be insulated in the same manner as the phase
conductors. The use of constructional parts of the switchgear as a neutral
conductor is not permitted.

All earthing conductors have to be rated depending on the value of earth-
fault current (see EN 50522 (VDE 0101-2) enclosure D). Separate installed
earth conductors must be at least 16 mm? for copper and 100 mm? for
galvanized flat-iron.

The earth electrode resistance shall ensure that potential contact will not be
higher than 50V (see IEC 60364 - 4 -41).

Protective measures for installations over 1000 V

Protection against contact
At least the following measures are to be taken for all parts that are 'live'
‘when in operation:
= Protection outside of closed eiectncal operating areas:
= complete protection from all sides against contact, the degree nf
protection shall be at least [P23D according IEC 62271-202 and [EC
60529
» protective devices may only be removed by means of tools.
s Protection inside closed electrical operating areas:
e protection against contact with 'live' parts within reach of personnel,
« protection against accidental contact outside the reach of personnel.

The above-mentioned measures for protection against contact are also to be

applied to 'dead' parts of the Plant where, in:the case of a fault, a-dangerous?
contact potential might arise, however, where the parts must not be
connected to the protective earthing system for operational reasons.

Protection against coutact voltages

Protective earthing is to be used as a safeguard against excessively high
contact potentials for conductive parts of the installation, which do not form
part of the operational circuit. Here, all normally 'dead' parts equipment and

' -'_ * apparatus shall be earthed if it is possible for them to come into contact with
N "live' parts as a result of faults due to the occurrence of surface leakage
jaths arcs or direct connections to a 'live' part of the equipment,

1

n considering the dimensioning of the protective earthing system, the
thermal loading and voltages on the earthing equipment are decisive factors
and these should be based on the maximum possible earthing current, which

can arise.
029193
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2 x 660 MW MAITREE SUPER THERMAL POWER PROJECT

SPECIFICATION NO PE-TS-421-563-A301

Connection of the neutrals

® 400 kV system: neutrals of the 400 kV windings of the transformers
shall be directly grounded

e 230 kV system: neutrals of the 230 kV windings of the transformers
shall be directly grounded

e 11KV system: neutrals of the 11 kV windings of the transformers shall
be grounded by means of 400A resistors

e 3.3 kV system: neutrals of the 3.3 kV windings of the transformers shall
be grounded by means of 400A resistors,

B0.6.18.6 Earthing and lightning protection

B0.6.18.6.1

\h/ All system and plant components which are to be earthed as well as N
electrical components, like protection and control cubicles, sub- dlstnbunon

Earthing and potential equalization system

The earthing system and potential equalization shall comply with the

following standards:

» [EC 60364-4-41:

e IEC 60364-5-54:

« EN 50522 (VDE
0101-2) :

¢ VDE 0845, Part 1:

o [EC 61643:

Electrical Installation of Ruildings — Protéction
for Safety: Chapter 41: Protection Against
Electric Shock

riectrical Installation of Buildings — Part 5-54:
Selection and Erection of Electrical Equipment -
Earthing Arrangements, Protective Conductors
and Protective Bonding Conductors

Earthing of power installations exceeding 1 kV
Protection of Telecommunication Systems
Against Lightning, Electrostatic Discharges and
Over-voltages from Electric Power Installations;
Provisions Against Over-voltages

Low-voltage Surge Protective Devices

For earthing, protective earthing, functional earthing, potential equalization
and lightning protection-potential equalization, a common system shall be

established.

e \Within all buildings, internal earthing rings shall be installed. These shgf
linked by way of connecricn tags to the foundation ground and outdoo .

farthmg system.

p P

boards, control systems, motors and transformers, shall be connected to the
earthing rings/bars. All steel structures within a welded Section shall be
connected to the main earthing system.

B140AD/FICHT-157027058-v6
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2 x 660 MW MAITREE SUPER THERMAL POWER PROJECT

e g

/ At intervals not exceeding 20 m, and with at least two in every room,

SPECIFICATION NO PE-TS-421-563-A301

At pipelines for flammable liquids or gases, earthing tags shall be provided
at each flange. All bolted flanges shall be bridged using a flexible braided
copper conductor. Each pipe shall be connected at least once to the main

earthing system.

No framework parts or other structural components shall be used for the
ground bus.

An earthing cable shall be included in all main cable runs.
Protective earthing and potential equalization of electronics cubicles,
frameworks, racks eic. shall be executed as follows:

» Earthing rings shall be installed in the 1&C rooms as buses, to be
connected at several locations — at least two - to the earthing network.

e For each row of cubicles, at least two connections shall be made 1o the
earthing ring. Cubicles in a row shall all be connected by conductors 1o
each other.

e [f cubicles are attached to a raised platform flooring of steel structural
parts, it shall be ensured that these are electrically connected to each
other throughout the area. The raised floor shall be connected to the
earthing ring at several locations, and as a minimum at two corners of the
room.

Foundation ¢arthing

All buildings, including those with a steel skeleton, shall be equipped with
foundation earthing. The foundation earthing shall be installed in addition to
reinforcement that is likewise connected together with braided conductors.

The foundation earthing shall be used in connection with the other earthing
systems like protective; operational, functional and lightning protection
earthing.

In the case of pile foundations, earthing rods of the same length as the piles
shall be installed along with the foundation piles at intervals of around 10 m
and connected at around every 2 m to the pile reinforcement using braided
conductors. The earthing rods shall project beyond the top of the piles and
then be connected to the earthing system of the ring foundation.

In addition to the closed ring of the foundation earthing system, a net of
mesh size around 10 X 20 m shall be embedded in the bottommost concrete
layer. The foundation earthing shall be connected to the reinforcement by a ===
\ braided conductor at intervals of about 2 m..

connection tags from the foundation earthing shall be foreseen for
connecting the internal earthing ring. Connection tags shall likewise be &%
foreseen for connection to the external earthing system and to the hghtmng :
rods. Optionally, lighting rods can be connected to the external ring

B14DADY/FICHT-15702705-v5 FICHTNER BO-148
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2 x 660 MW MAITREE SUPER THERMAL POWER PROJECT

B0.6.18.6.2

+ IEC 62305-1 T
o IEC 62305-3 and el N
* [EC 62305-4 b " rd
7 i Il
i e
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earthing, with connections then made from this ring earthing to the
foundation ground by way of the internal earthing ring at intervals not
exceeding 20 m.

Earthing material
# Refer to Part BY.

Screening
The measures described in the following serve for screening and potential
control within (see EN 50522 (VDE 0101-2) Annexes E and F) and for

lessening overvoltages.

« For reinforced concrete buildings, at each corner of the building
including the bottom slab, an additional mesh of rebars, of approximate
mesh size 10 x 10 m, shall be provided at the topmost reinforcement. The
meshes shall be produced by welding. This additional reinforcement,
connected so that it is electrically conducting, may be dispensed with if it
is ensured that the existing reinforcement is so connected by welding at
appropriate points that it is electrically conducting.

e At intervals corresponding to the mesh-Wwidth, earthing wires from the
reinforcement shall be incorporated into the building pillars, rising from
the foundations to the roof, and so welded that they are continuous, These
earthing wires shall terminate at the roof parapet. The meshes and
garthing wires shall be welded to each other.

= For steel skeleton buildings, equivalent measures shall be taken.
Framewaork Sections shall be welded to make up a defined, electrically
conducting connection or shall be bolted together so that they are
electrically conducting,

» Metal fagades and coverings shall be preferred over non-conducting
materials and at their topmost and bottommost points shall be connected
at an adequate frequency to the lightning protection system.

e Reinforcement of cabie ducts of reinforced concrete shall be connected to
parallel running earthing cables. These earthing cables shall be connected
to the screen of the building earthing system or to the foundation earthing
system.

Lightning protection

All buildings and structures shall be equipped with a lightning protection
system. Lightning protection level I (LPL) according to IEC 62305 shall be
considered.

The building lightning protection system is to be executed according to:

BIFPCL/EPC-Main Plani/2015/1/ ~nt
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2 x 660 MW MAITREE SUPER THERMAL POWER PROJECT

B0.6.18.7

and alongside protection of human life to prevent damage not only to
buildings, but also to electrical and electronic installations.

All buildings and structures are to be protected against lightning strikes by
means of lightning collectors and conductors. The collectors are to be
arranged in such a way that, as far as possible they collect all lightning
strokes without these directly striking the parts to be protected. This
condition is considered to have been fulfilled if no point on the roof surface
is more than 5 m away from a collector. Collector lines suffice as collectors,
e.g. along the ridge and at gables and eaves.

Ridge conductors must be taken right to the end of the ridge. Moreover roof
conductors should run as natural continuations of all main conductors.
Conductors at the gable extremities or 2aves must be laid in the closest
possible proximity thereto. In the case of steel-framed structures the ridge
conductors must be connected to the roof supporting structure at least every
20 m. Lower level annexes are also to be provided with collectors.

Roof lines and other conductors are to be laid and fixed in such a way that

“they can withstand the stresses expected from storms, lightning strokes, roof

work, ete.

One main conductor between the lightning collectors mounted on the top of
the building and the porential grading ring laid in the ground is to be
provided every 20 m of the before-mentioned lightning collector, The
maximum spacing between conductor fixings may not exceed | m for
horizontal runs and 1.2 m for vertical runs.

Lightning protection material
In case of buildings with steel structures and sheet steel cladding, the steel
columns and the sheet steel cladding shall be used as lightning conductor. In
case of masonry buildings or kuildings with concrete structure; external
lightning conductors made of copper or stainless stee] shall be used.
Lightning arrestors (arrestor tips and roof conductors) o1 Lightning air
terminal shall also be made of copper or stainless stee] rods. The conductor
supports of the lightning protection system must be copper or bronze, Nuts
and bolls at isolating or other points which are to remain detachable must s
made of copper-nickel-silicon-bronze.

Technical conditions for high voltage motors

If not specified otherwise all electric motors must be designed to meet iP 5
enclosures,

All motors with rated power (referred to 40° C ambient temp.) of 160 kW

and above must be designed as HV motors, ___
i

rr._/ Y 3

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

B0.6.18.7.1 Constructive features

The following constructive features shall apply:

a. Climatic protection provisions for mounting in the open in a humid and
hot climate. Insulation class F. During operation at rated power of the -
driven machine, the motor insulation must only be stressed in
accordance with the requirements of class B insulation,

b. Motor parts made of iron internally and externally sandblasted and

surface-protected.

Paint finish resistant to chemicals and seawater.

Bolts with adequate corrosion protection.

All joint faces and gaps sealed.

Anti-condensation heating to be switched into operation when the motor

feed circuit is in the 'off' position. Heater supply power 'on' indicating

lamp is to be provided.

g. Special treatment of windings with resin impregnation plus immersion
in varnish.

. Varnish-insulated laminations.

i  Pressboard material protected by vamjshmg

j- . For motor ratings the cooling air available at the spcclﬁc location has
to be considered.

™o a0

All motors shall be either totally enclosed fan cooled (TEFC) or totally.
enclosed tube ventilated (TETV) or closed air circuit air cooled (CACA)
type. However, motors rated 3000 kW or above can be Closed Air
Circuit Water cooled (CACW), CW motors can be screen protected drip
proof (SPDP) type.

k. Condensation outlets to be provided at the lowest point in the housing.

Design and construction of the motors shall comply with IEC 60034-1,
60034-5 or VDE 0530 and DIN 40050.

B0.6.18.7.2 Electric features

% The following electric features shall apply:

£ 1--_a. Motor rating to be at least 110% of the maximum required electric

4 . ~~_ s power consumption of the driven machine.
Kt b, €ontinuous delivery of rated power at voltages of 90 - 110% of the rated
N voltage and allowable frequency range within the limits of thermal class -

\ S c./Rated power output at ambient temperatures existing at the particular
site of installation and under continuous running conditions.

d. All motors shall be designed as 3-phase squirrel-cage motors suitable for
direct on line starting. It must be possible, with 100% residual voltage,
to switch them on to a large and stable power supply network without
incurring damage or deformation. The motors must stil] be capable of

8140A01/FICHT-15702705-v6 FICHTNER BO-151
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2 x 660 MW MAITREE SUPER THERMAL POWER PROJECT SPECIFICATION NO PE-TS-421-563-A301

faultless running up to speed with a voltage drop to 80% of rated voltage
and rated loading,

However, 75 % starting voltage shall be allowed for motors above 4000 kW.
Mill motor being high starting torque motor, is specially designed and
shall be suitable to operate at 85% rated voltage for 1 minute only,
provided that the mill motor is suitable for starting/running with voltage
variations for which aux. power supply system is designed.

e. Motor starting current must not exceed 5.5 times rated current (referred
to motor rating at 45 °C ambient temperature) for motors up to 2 MW
and must not exceed 4.5 times rated current (referred to motor rating at
45°C ambient temperature) for motor ratings above 2 MW, The voltage
drop at direct-on-line starting should be limited to 20% at the motor
terminals except rating above 4000 kW. However starting of any motor
shall not cause tripping of any other consumer.

However, Bidder/Contractor is free to design his system with starting
currents up to 600% maximum.

f TFrom the cold state four consecutive starts up to full speed must be
possible. The second start must be possible immediately after the first
start, the third 20 minutes after the second, the fourth 20 minutes after
the third.

g. A minimum frequency of starting cycles of 1000 per year must be
guaranteed.

h. In general, motors must be capable of running without overheating when
subjected to three consecutive starts within one hour after having run for
an extended period on a voltage of 95% nominal voltage. Thereby the
second start must be possible immediately after the first start and the
third 30 minutes after the second start. In individual cases where
operation depends on signals from pressure switches or other such
sources, then a more severe duty with respect to the frequency of starting
cyclés per hour shall be necessary and the design of the motors must be
carried out accordingly. ' :

B0.6.18.7.3 Protective features
g The following protective features shall apply:

/4:‘3. a. High voltage motors must be fitted with measuring points for the
/ ;< = = %  determination of slot and bearing temperatures.
1=/ . Six Pt 100 resistance thermometers (2 per phase) are to be provided for
e = ; slot temperature measurement, and a double thermocouple or resistance
\ : vy thermometer per bearing must be provided for bearing temperature
N P measurement. Type of temperature elements shall be finalized by the
T~ manufacturer.
¢. Each Pt 100 shall be connected, potential free, to a terminal strip. The
connections to the thermometer as well as the associated over-voltage

cutouts shall be brought into separate terminal boxes.
B140A01/FICHT-15702705-v5 FICHTNER JJL Bp-152
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SPECIFICATION NO PE-TS-421-563-A301

d. Where motors have closed-cycle cooling, tsmperalure-meaSUrin g points
must be fitted in the cold air stream.

¢. The winding temperatures have to be detected with RTD's at high
temperature and alarm to be produced, at extra high temperature the
motor to be tripped. -

f  All motor gaps and joints berween it and other units must be sealed.

. Earthing clamps at both sides of the stator have to be provided.

_ AlLHV motors bearings shall be equipped with vibration sensors for

vibration monitoring.

=09 ¢

Considering the rating of CHP HT motors vibation monitoring i not
required. For Coal Crushers vibation isolation & monitoring shall be
provided.

j. Temperature (ransmitter to be provided for all temperature measuring
devices.

B0.6.1874 Other features

Terminal Boxes ; ’ '

The main terminal poxes un the high voltage side shall be provided with a
pressure relief joint for the purpose of reducing the danger of an accident as
a result of short-circuits, and shall be fitted with a terminal block suitable for
any desired type of connection-

Cable connecting boxes must be longitudinally divided to facilitate fitting of
cable sleeves and end caps. Protection class shall be IP 35.

Inside the terminal box an earthing clamp for connection of the cable shield
must be foreseen.

“The opened termina) boxes must have provision for local carthing to be
carried out.

All terminal boxes shall be provided witha removable undrilled gland plate.
The gland plates shall be of non-magnetic material if single core cables arg
to be installed. ;

935( Connections, star-point terminal boxes etc.
. AILIRDICES must have the star-point connection brought out separately | ¢

” == Wy terminals.
‘.'; s / - R : . . .
vl e ; For all motors with a rating of 2000 kW or above a differential relay for
k/ /’ winding protection shall be provided and installed in the associated switch-
= / gear. In that case {he star-point connection shall be brought out separately 10
terminals. The differential current transformers ere to be designed to class 5

P10 with 2 rating matched to the protection System. The CT's shall be
accommodated in the star-point terminal box.
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2 x 660 MW MAITREE SUPER THERMAL POWER PROJECT

B0.6.18.8

; »
B140A01/FICHT-15702705-v5 FICHTNER \ / B0-15
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Coupling

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

Cooling
Air cooling for the motors is the preferred method. Where water-cooling is

applied, conditioned and treated, water shall be used.

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

Ruonning quality

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

Reverse speed

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

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

Lubrication

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

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

Technical conditions for low voltage motors

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

All motors with rated power (referred to 40 °C ambient temp.) less than 160
kW must be designed as LV motors with premium efficiency class [E3.

The equipments which are only operating for short period shall not be
covered under [E3 such as:

a) Sootblower Motors- operates only during sootb]nwmg sequence

b) Seal air fan motor for damper sealing opcratmn operated only dunn

maintenance, = b
" = = e
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SPECIFICATION NO PE-TS-421-563-A301
2 x 660 MW MAITREE SUPER THERMAL POWER PROJECT

B0.6.18.8.1 Constructive features

The same features as for high voltage motors shall apply.

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

B0.6.18.8.2 Electric features

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

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

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

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

The Starting current of LV Motor (AE3) shall be inline with IEC 60034-30.
Applicable de-rating factor for design temperature of 45 Deg C shall also be
applied.

B0.6.18.8.3 Protective features

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

B0.6.18.8.4 Other features

Cable leads
All cable connecting boxes are to be designed to meet the requirements of IP

35 or [P 58 protection class respectively.

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

Shafts . :
V;v'hcrc not otherwise specified, motors must be fitted with a free shaft end.

Protection against explosion hazards

Low-voltage motors, which are to be installed in areas exposed to the risk of

explosion, must comply with the rules laid down in VDE 0165/0170/0171

for explosion-proof design in relation to the flash-point group classificatio
= le-,\d-"’ 2 RoeN

e parti ive mixture. =~
for the particular explosive mixture ,,f 457 & @ \
,vlf /( ¥ ". N A %
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SPECIFICATION NO PE-TS-421-563-A301

2 x 660 MW MAITREE SUPER THERMAL POWER PROJECT

B0.6.18.9

B0.6.18.10

B0.6.18.11

DC motors

The use of DC motors 1s to be avoided and must be agreed by the Employer.
The maximum starting current must not exceed 1.8 of the rated motor
current (referred to the motor rating at 45 °C ambient temperature).
However any other value of starting current proposed by Bidder/Contractor
during basic/detailed engineering shall be subject to Employer’s approval

. Actuator drives

As far as applicable the above “Technical conditions for low voltage
motors” shall apply.

In addition, all actuators for valves, dampers etc are 1o be fitted with socket

and plug of well-established make to IEC 60309 or equivalent for the power
cable connection. For the control cable connection separate socket and plug

shall be provided.

Self-cooling at respective ambient temperature conditions is mandatory. Fan
cooling is not accepted.

Actuators shall have integrated starters. Regulation type shall be continuous
modulation type (min. 3000 starts per minutes).

Freguency converters

General

On the basis of the requirements of the driven equipment, the Contractor
shall design, supply, install and commission.a complete, fully operative,
variable-speed converter drive (frequency converter and motor, for motors
up to 400 kW, for motors 400 kW and above in addition to the converter a
converter transformer shall be provided). ;

Converters made by reputable manufacturers are to be used.

Technical requirements
The design of the converter (maximum continuous rating) is to be based on

the maximum shaft output required by the equipment assembly.

Maintenance work and cable connections must always be possible from the
front of the converter cubicles

The terminals on the input and output sides are to be rated such that parallel
cables can be connected.

adjusted steplessly, It must be fully equ:ppcd for remota control and
monitoring in the contrel room.
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2 x 660 MW MAITREE SUPER THERMAL POWER PROJECT SPECIFICATION NO PE-TS-421-563-A301

An on-load disconnector and a power contactor are to be provided at the
power input of the converter.

For motors with a rating up to 400 kW the frequency converter shall be
designed in at least a six-pulse circuit on both the line and motor sides.

Frequency converters using Insulated Gate Bipolar Transistors (IGBTs)
should preferably be provided on both the line and the motor sides.

For motors with a rating above 400 kW the converter should be designed in
a 12 pulse circuit supplied via converter transformer.

The converter is to be disconnected if the voltage drops to less than 80% of
the rated voltage or if one or more phases of the line voltages are missed.
When the line voltage is restored, the converter is to be connected again
automatically, providing the break in the power supply did not last longer
preferably than 5 seconds. The Plant check back signals (floating change-
over contacts) must continue to be received during this period, while alarms
are to be suppressed. It must be possible for the converter to be connected at
any coasting-down drive speed and with in-phase voltages. The specified
frequency set point is to be resumed automatically.

If the voltage reduction or the power failure lasts for a long time, the drive
must remain switched off: in this case, it must subsequently only be possible
to switch it on again either manually or by means of the higher order control.

The convetters are to be designed for 10% more than the maximum power
output required by the system. The purpose of regulating the converter is to
ensure that the indirect current and voltage remain within the permissible
limits during all control processes. This should apply both when the motor i3
started up and when the speed is adjusted during operation.

Forced ventilated converters are to be equipped with redundant fans (two
double fans).

Flow monitors (not air vanes) are to be used to monitor the fans. Positive
control is to be provided for fan drives with a master drive,

Converter transformers
The transformer shall meet the requirements in the [EC standards 60076-11
and 60146-1-3, shall be 0f Lua:-resin type and are to be installed in
protective casings made of sheet stecl, cooling method AN, thermal
insulation class F (utilized according to class B only), type of protection at

least IP 2.
The transformer output shall correspond to the-power requirement of th
frequency converters. T il
/
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SPECIFICATION NO PE-TS-421-563-A301
2 x 660 MW MAITREE SUPER THERMAL POWER PROJECT

It should be possible to vary the high-voltage side within a range of 2 x +
2.5%, by means.of réversible clamp connectors.

The connections on the high-voltage side have to be carried out using
cables.

Busbar connections with short-circuit protection are to be provided to the
current converters on the low-voltage side.

Suitable earthing studs are to be provided for maintenance purposes
(earthing and short-circuiting).

All accessories - especially sensors and terminal connections - must be
arranged so that they are readily accessible.

The windings must be flame-retardant and self-extinguishing. The cast-resin
mixture must not contain any flame-inhibiting additives which develop toxic
vapors or gases either under the influence of secondary fires or in the
electric arc. A report on this subject has to be enclosed with the bid.

Moisture-proof design:

It must not be necessary to dry the wmd]ng aﬂer shut-off perwds The
protection against voltage surges and short circuits, the noise levels and the
freedom from partial discharges up to twice the rated voltage must be
verified by means of type tests.

The windings are to be protected by means of a temperature monitoring
system, comprising the following minimum components:

¢ 3 PTC resistors (1 for each phase)
» 1 tripping unit with isolated change-over contacts for remote signalling
(alarms).

* Temperature transmitter to be provided for all temperature measuring
devices

Instrumentation and control

The instrumentation is subdivided into a local Sectmn in the converter
cubicle and into a "remote" Section in the control room. All the measures
necessary to enable the drive to be remote-controlled and remote-monitored
must be implemented, i.¢. all the 24 V DC interposing relays which are
required to convert the on/off commands from the instrumentation and
control system, signal transducers, etc (see also “remote control and remot,
indications™ below).

A suitable automatic compensation facility is to be provided, to ensure t
the transfer between LOCAL mode and REMOTE mode is bumpless in b
directions. The emergency shutdown functionmof the equipment must act on
the converter directly, regardless of whether 'local"or 'remote’ mode is set.
Jron! L
| : - i
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2 x 660 MW MAITREE SUPER THERMAL POWER PROJECT SPECIFICATION NO PE-TS-421-563-A301

Local instrumentation and control
The following are to be provided as a minimum in the converter cubicle:

Controls

a) Local/remote converter control (key-operated switch)

b) "On"and "off" converter controls

¢) Set point adjuster (speed)

d) Incoming master switch, "on-off"

e) All the controls necessary for internal converter settings and
adjustments, as specified by the manufacturer

Indications, signals, monitoring
a) Line voitage indicator
b) Output frequency
¢) Output current
d) Operating status signals, in accordance with the specifications of the
instrumentation and control supplier, though at least "Ready", "Drive
running” and "Zero and set speed reached"
¢) Motor temperature monitor - alarm Motor temperature monitor - shut-
down-
f) Signals concerning internal operating states of the converter, in
accordance with the manufacturer's standards, though at least
« Overtemperature
« Line voltage moniiorng
« Line undervoltage
« Overcurrent
. Control voltage monitoring
- Converter protection
» Fan monitoring
« Incoming air temperature
« Motor feeder interruption
+ Motor feeder-short circuit
» Earth fault
» Motor blocked
« Other faults.

Remote control and remote indications :
Account must be taken of the following types of remote control and

95( indication in the control room, and suitable interposing relays, transducers
and switchgears are to be provided in the cubicle:

) Converter "on/off" and "local/remote”

b) Set point adjuster for speed (4 - 20 mA)

\ _ /' ¢) Remote indication for speed as 0/4 - 20 mA standard signal

.3 d) Motor current as 4 -20 mA standard signal

S < &) Combined fault
f) Remote indication of the sct speed potentiometer as a 0/4 - 20 mA
standard signal

g) All Switchgear faults and “Racked-Out” events

e
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h) Other controls and indications

All event signals and check back signals must be made available on the
terminal strip as floating change-over contacts.

System perturbation

The perturbation caused by the voltage harmonics in the feeding three-phase
system, which are a result of the converter drives, must not exceed the
specified limit values, i.e. 5% for the 5th harmonic voltage, 4% for the 7th
and 2% for each of the |1th and 13th. IEC 60801,1 - 60801 .4 are also to be
observed in this connection. The system perturbations are to be curbed by
means of suitable measures if necessary. The contractor is responsible for
demonstrating conformance with the above-mentioned limit values.

B0.6.18.12 Cable and cable trays

B0:6.18.12.1 Cable laying and routing requirements

The Contractor responsible for cable routing and laying has.to observe a
strict unit separation. The cables must be routed in different cable channels
or, as the minimum requirement, on different cable trays, so that in case of a
fire or any accident in a cable channel or tray two units will not be affected.
Further in case of two critical drives of the same unit with both drives
operating in normal conditions cable for the same shall be routed through
two completely redundant routes.

On vertical cable risers, walls and ceilings the cables must be secured with
corrosion-resistan: cable clips (e.g. cable clamps with cable protecting cable
sleeves). :

Cable risers near gangways or in electrical rooms that are exposed 10
possible mechanical damage are to be protecied up to 1 meter from ground
by suitable metal cover.

All holes in ceilings, floors and wall made for cable rnutjng must be sealed
fire-resistant, when the cables have been laid. This also applies to
switchgear panels and cubicles, passages between cable ducts, at vertical

period the holes shall be fire-resistant sealed at that stage already. This /3
applies especially to vertical runs. :

When the cables are no longer supported on cable trays or risers etc. the,
power, DC and instrument transformer cables must generally be run singly
in galvanized steel conduit. With lighting cables, measuring and control
cables and telephone cables, several similar cables can be run in one
conduit. Surface-mounted conduits must be secured every 1.5 m, Da5173
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The control and communication cables must be {aid sufficiently apart from
the power cables SO that no interference will occur and the transmission of
fault signals is excluded, For this purpose the following minimum
separations are to be observed:

+ 300 mm between low voltage power cables and measuring and contro)
cables at yoltages of 60 V and below,

» 1300 mm between pOWer cables and measuring and control cables at
voltages above 60V,

» 600 mm between medium voltage power cables and measuring and
control cables at yoltages of 60 V and below.

The laying of cahles outside of buildings should be preferably on cable
bridges that preferably are 1o be naturally ventilated.

If the cables are. laid in the ground, after excavating the trench a layer of
sand must be introduced. On the sand the cables are \aid separately from
each other according 10 voltage systems. The cables must be aid at a depth
of 0.8 m at least. The trench is filled with sand and covered with concrete
covers or bricks. The thermal resistance of the backfilling shall not exceed
150 Kem/W. A ground temperature of 78°C has to be considered Where
cables have to pass under streets cable duet blocks with a suitable bore(s)
should be provided. The marking of cdble routes by cable warning tapes
must be provided.

When laying the cables on cable frays, cable nsers, cable channels, ete. and
when choosing the size of the cables care must be taken that sufficient
ventilation is available and that there is no possibility of thermal
overheating, of strain on the cables.

Cables that must move with connected apparatus owing to thermal
expansion (€-8- boilers) must be provided in & flexible form or they must
have sufficient slack af the location.

All the ends of the cables must ba_preparcd' according (o the particular
requirements of the manufacturers and connected 0 existing terminal stripss
terminal SCrews, apparatus terminals, €t&.

The necessary cable sealing ends and the stripped and fanned-out cable
ends, where no sealing ends are provided, must be fixed to the appropria
supporting Structures.

,-4‘ —._.' i S y

J.;'f 73 v, R "\The medium and low voltage cables shall be of Fire Retardant Low Sm0

3 . % (FRLS) with XLPE insulation. For cables that are exposed 10 ambient
emperatures above 60°C, teflon of silicone cables are 10 be pmvidcd.

Q))XBLLS.“I 8.12.2 General cable construction requirements

\x____, _# For safety related equipment fire surval cables shall be provided. 000 17
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The cables must be suitable for laying indoors, in the open (direct or indirect
sunlight), in ducts, on trays, in the ground and in water. The cables must be
resistant to solar radiation, the effect of oil, seawater, bacterial action,
insects and rodents. Outer sheaths are to be manufactured from non-
combustible or flame retardant Jow smoke material.

Manufacturers testing standard related to resistance to solar radiation, effect
of oil, seawater, bacterial infection, insects and rodents, will be accepted.

All cables must be provided at both ends, at every 20 m and every bend with
identification in the form of numbered labels corresponding to the coding
system. The individual cores will be numbered or identified by colour-
coding.

The cables must be laid to ensure that they can be replaced or renewed in a
simple manner.

B0.6.18.12.3 Meadium voltage (MV) power cables

The design of the MV cables shall be screened, stranded, single-core or
three-core copper conductor cables of FRLS with XLPE insulation. The
cable shall be sealed with a red, non-fading PVC outer sheath, Three-core
cables shall be designed with individually screened cores.

The MV power cables must be designed for the thermal and short-circuit
characteristics of the electrical systems, taking into consideration the
following minimum short circuit duration:

e for incoming cables and cables to sub-distribution: tault clearing time of
the back-up protection.
= for all other cables: the fault clearing time of the main protection.

The cables must be terminated and connected to the indoor metal-clad
switchgear or the sealing ends are installed in cable connection hoods
mounted on the power transformers.

In the event of outage of the air-conditioning plants of the switchgear
buildings the internal and external conditions will become the same.
Therefore, sealing ends are to be used which shall be suitable for the
maximum conditions at site.

- -_,—_—--.._:‘_
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B0.6.18.12.4 Low voltage (LV) power cables

The low voltage power cables shall be standard single and multi-core cables
of FRLS with copper conductor and XLPE insulation,

To ensure the elimination of excessive contact potentials on any object,
effective earthing must be carried out as a safety measure and suitable 3-
core, 4-core and 5-core low voltage power cables must be provided. The
minimum conductor cross-section of the low voltage power cables is 2.5
mm?2. If 3 1/2-core cables are used, the reduced conductor for protective
neutral must have a cross-section of at least 16 mm”. In lighting systems
(especially discharge lighting circuits) the use of a reduced conductor for the
protective neutral is to be avoided.

Depending on the site conditions the DC cables must be single-core, 2-core
or 4-core. Between batteries or rectifiers and the DC switchgear single-core
power cables should in general be used.

The LV power cables must be designed for the dynamic and thevmal

characteristics of the electrical system and for continuous operation.

B0.6.18.12.5 Current carrying capacity of power cables

The ratings for continuous loading of the cables shall be calculated
according to the relevant IEC regulations, The Contractor must submit
corresponding tabulations for all cables to be used.

The maximum voltage drop under normal conditions shall not exceed 2.5%.

Voltage drop during starting <hall be considered as 15% & during running
3%.

The voltage drop Eetwcen the the MCC and the terminal of the load shall
not exceed 2.5%. It is asumed that the switchgear and the MCC are
connected by bus-bars/- ducts means the voltage drop is very low.

=== The voltage drop for MV Cable Shall be limited to 3% and for LV Cables:

§ / Y 1 ' The voltage drop on the LV cabless from Main Distribution to

e _ / subdistribution shall not exceed 2.5% '

2 g 0% The volwge drop up to the LY motar terminals shall not exceed 5% at
e g normal operation and 15% during starting.

B0.6.18.12.6 Measuring and control cables above 60 V/ instrument
transformer cables

For voltages above 60 V the cables shall be of Fire Retardant Low Smoke
(FRLS) with PVC insulation and a mini-mum conductor cross-section of
b
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1.5 mm”. If they lead to outlying buildings, cables with a common core
screen and protection against induction must generally be used.

For instrument transformer cables inside buildings the minimum conductor
cross-section must be 2.5 mm”.

Instrument transformer cables leading to outlying buildings must have a
minimum size of 4 mm? and must generally have a common core screen.

The maximum voltage drop shall not exceed 2%.

B0.6.18.12.7 Measuring and control cables below 60 V

For voltages up to 60 V, measuring and contro] cables shall be of FRLS with
PVC insulation and shall have stranded or solid copper conductors of
minimum 0.8 mm diameter. Multi-pair control cables with paired lay-up of
the leads and lay-up of the pairs themselves shall be used.

Instrumentatlon cables shall be identified by colour codes and bank ma:kmg
as per VDE 0815. .

Wherever necessary, e.g. for all cables leading outside the relay rooms
and/or control rooms, the control cables shall have a common screen (Al-

foil or Cu-foil).

Cables must generally have appropriate electrical protection against
inductive/resistive influences and lightning.

The required compensating wires for temperature measurements must be at

least 0.5 mm~.

The maximum voltage drop shall not exceed 2%.

The individual cores of the multi-pair control cables shall be identified by
numbers or a colour coding system.

Minimum size of 0.5 sq mm shall be considered for wiring including for
contro) cabinets.

B0.6.18.12.8 Fiber optic cables (FOC)

All fiber optic cables as well as their deployment and the entire test h
procedure shall comply with IEC 60794. The cables shall be able to apera e
continuously in temperatures up to 70°C. The fiber optic cables shall be
loose tube type with the fibers fed into tubes. The tubes shall be sufficiently
strong to hold their shape and provide prﬁ‘lccnﬂu Yor the fibers against
deformation and friction. Eyzf(lbcr sha}l be colout coded acc. to [EC

"-‘_—_-/

60304.
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Buried fiber optic cables shall always be laid inside adapted conduits.
Installation shal] ensure rodent protection and be water tight. The conduits
system shall supply all equipment necessary for the deployment acc. to FOC
manufacturer’s specification. Occupancy shall allow future cable
installation.

For out-door applications cables shall be suited for out-door deployment,
longitudinally water tight, filling material standardized for all cables, yield
minimum 3,000 N.

The fiber optic cables shall be complete with non metallic strain relief
elements. Fiber optic cables that are installed cutdoors shall be armored.
‘Cables used indoors shall be reinforced with a steel wire braid.

Graded index fibers cables and monomode fiber cables shall comply with
IEC 24702:

Graded index fibers cables shall consist of always 24 fibers

o fiber - type 50/125 pm, OM-3.

Monomode fiber cables shall consist of always 24 fibers

» fiber - type 9/125 pm, OS-1.

19" patch panels shall be used for termination, connectors shall be LC-
- Duplex as standardized by IEC 6 1076-3-106 var. 4. All fibers shall be
terminated / connected.

Each fiber of all FOC shall be deployed and tested according to IEC 60794.
Resulting test protocols of ll single fibers of all FOC shall be handed over
to the Employer, stating all details in written.

B0.6.18.12.9 Cable supporting structures

Construction requirements
Basically, pre-fabricated cable trays, cable risers, hanger rods, screws,
clamps and all fixing material of corrosion-resistant finish, hot-dip
galvanized, shall be used. If in certain sections the.use of trays and risers is
not possible, cable r “ks are 1o be provided in such places. These shall be
-made of corrosion-resistant, steel angle Sections, hot dip galvanized. The
steel angles must be cut to size on site and exposed cut surfaces must be
suitably treated on the spot to prevent corrosion before being fitted. The
minimum requirement for this treatment is the application of an anti- /%
corrosion layer of zin coating, —

e
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All cable tray T-junctions, cross-overs, vertical and other shelving, bends,
etc. must consist of pre-fabricated tray elements so that crushing of the
cables at these transition points is avoided.

The cables laid on the trays must be carefully arranged and ordered. All
cable tray routings cousisting of several individual cable trays that are
located outside buildings and exposed to the sunlight shall be provided with
sun-shades made of the material as described for the cable tray equipment.
In all areas where an accumulation of coal dust must be expected, e.g. coal
handling plant, conveyor belt ways, bunker area, the cable trays shall be
installed vertically.

The trays and risers must be installed in such a way that in accessible
manways an escape route at least 800 mm wide by 2100 mm high is
available for the personnel.

For safety reasons the lower parts of the hanger rods and all other exposed
parts in manways and escape routes must be fitted with plastic covers,

In indoor installations hot dip galvanized materlal with an average cnarmg
thickness according to ASTM A123/123M is to be used.

In all external areas, in semi closed buildings and in areas with corrosive gas
or steam, Fibre Reinforced Plastic (FRP) cable trays tested according to
international standards shall be provided.

The cable trays must be designed to ensure that there is 5% spare space on
all trays when commissioning and handing-over is complete.

The fixing materials for the cable trays and risers must be corrosion-resistant
or at least be hot-dip galvanized. The rods, brackets and risers must be fitted
with appropriate support brackets to be fixed to anchor vails or fixed by
dowels and screws in walls and ceilings.

Welding to steel structures and the welding together of hot-dip galvanized
cable-laying accessories is not permitted.

After completion of the cable.Jaying work the maximum deflection of the
cable trays shall not exceed 2.5 mm per 1.5 m (specified distance between
two hanger rods).

B0.6.18.13 EMC measures

All EMC measures shall ensure that during subsequent operation, no

impermissible malfunctions or damage to equipment occurs due to violating

electromagnetic compatibility. ey

o
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The description of the measures is not limited to this chapter, but also forms
a part of other chapters, in particular "Protective measures”, "Earthing and
lightning protection” and "Cabling”.

The EMC requirements are set out in the following.

Under consideration of the conditions and constraints, the equipment used
shall emit the lowest interference signals and exhibit the highest immunity
to interference.

All equipment items shall operate properly when connected to networks
with a power supply corresponding to the maximum permissible tolerances
as laid down in EN 50160 (as regards, harmonics, voltage fluctuations etc.).

Priority is given to reducing sources of interference.

Additionally, by means of high-capacity screening, generation of
overvoltages due to inductive or capacitive coupling shall be reduced.
Influencing by electrical and magnetic fields shall be reduced.

' Earthing and potential equalization systems designed for low-impedance
shall reduce generation of overvoltages due to ohmic coupling.
If EMC resulting from the measures named above is still not adequate,
further measures shall be taken within buildings, for example by lsalatmn
and suppressor circuits.

Thanks to the lightning protection and screening measures taken at the
buildings, within them an EMC protection zone is formed.

All installations penetrating this protection zone, that is where they pass
through the external walls of buildings, shall be incorporated into a lightning
protection-potential equalization system as close as possible to the points of
entry and exit of the building. This applies also for conductors carrying a
potential. At entry or exit, these shall be included in the lightning protectmn-
potential equalization system by way of suppressor circuits.

Cable runs fo outdoor plant components and between buildings may also be
screened by appropriate measures, and so form a part of the protection zone.
If this is done, the suppressor circuit can be dispensed with,

A suppressor circuit shall be provided at all low-voltage main distributipffe
boards. : é's
=

Overvoltage protection shall be foreseen within the power supplja for Bl
central and distributed power supplies to electronic cubicles.

All conductive parts of the structures and installation within the scope of the
contract must be connected to the main earthing-system.

’
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B0.6.18.14

.-\“--._____..p"/ :

+, Individual switch and apparatus chambers. The main busbars are to be /
_'installed on the rear face, top side of the switchgear cubicle in a lockalf§
shuttered compartment. :

All stee] Sections or frames must be provided with at least two earthing
straps for every frame or Section that is fabricated from parts welded
together. The earthing straps shall be located at the ends of the beam Section
or frame Section in eévery case.

The Contractor must provide earthing straps in front of and behind the
screwed connection in every case and these straps must be interconnected,
using stranded copper, and connected, at Jeast at one point, 1o the main
earthing system, except the Contractor verifies that the type of screwed
connection applied is a permanent electrically conducting one.

Tanks and vessels containing flammable liquids or gas shall be earthed by a
connection to the earthing grid or by bonding to earthed metal structures.

Each pipe shall have a minimum of one connection to the earthing system.
[n areas where flammable vapor-air mixtures may exist, electrically isolated
Sections of metallic piping shall be connected to the earthing grid.

All flange connections in these lines shall be bridged by flexible stranded
copper. Earthing tabs shall be provided at each flange.

When connecting differing materials together the required material
transition plates must, in general, be inserted. All connecting materials must
be corrosion-proof and suitable for the conditions prevailing at the
installation point.

Railway lines, together with electrically conducting pipelines leading
ontside the power station place must be insulated or be fitted with
intermediate insulating links or elements.

Each cable tray and cable riser of less than 20 m length haye to be earthed
once; structures of more than 20 m length have to be earthed twice,

Requirements for local cubicles and local housings for e.g.
switchgear, control, measurement and signalling equipment

Steel-clad cubicles and enclosures with fixed, integral switchgear and
apparatus must be provided.

The switchgear cubicles must be partitioned off and incorporate a busbar
system, the necessary instruments, control switches, switch panels of the

onnections to switching devices, MCB's fuses etc. are to be made fro
these busbars. The lower part of the cubicle will house the terminal strips
and connecting blocks, the clamps for the cable terminals and, if required
parallel connection copper straps for the connection of more than 2 cables in
parallel. An adequate number of ball studs must be provided within the
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e

~" On completion of hand-over the cubicles must contain at least 5% of

switchgear cubicle suitable for earthing the main and distribution busbars as
well as the switchgear itself by means of portable earthing and short
circuiting equipment (to be provided once per switchgear panel row).

The space in the interior of the cubicles must be divided into 2 Section with
live' parts, 'live' switching elements etc. and a Section with control and
measuring equipment. The Sections are to be separated by reinforced sheet-
steel.

Care must be taken that in the event of arcing hot gases will not escape 1o
the front of the cubicles (the operational side).

Ammeters are to be provided on the cubicle front panel for the cubicle
feeders and the supply outlets for motors higher than 55 kW or motors of
lower rating, but particularly important for the process. A single voltmeter
with 4-position voltmeter changeover switch must be provided for
measurements of busbar voltage between each phase and neutral. Measuring
instruments should, in general, be square in shape.

All cubicles, cabinets, panels, etc. shall be designed for an ambient
temperature of 40 °C (outside the enclosure) in non-air conditioned areas,
Special precautions shall be taken in the design of electronic devices for
protection and control systems housed in the cubicle in order to allow for
these conditions.

Heating elements are to be provided generally in each local cubicle or
cabinet and shall be humidity controlled.

It must be possible to disconnect power supplies to the cabinets by means of
manually operated power circuit-breakers (MCBs).

For easy monitoring and a rapid grasp of the operational state, collared
mimic diagrams with the required switch position indicators, apparatus
symbols and pilot lamps must be provided in every case on main process
cubicles and switchgear cubicles. Lamp test facilities for all signed lamps
connected shall be provided. All cubicles shall be provided with the required
garthing screws.

Plastic-insulated, stranded conductors must be used for wiring within the
switchgear cabinets, which must be numbered at each end with special tabs
so that change by mistake is impossible.

Preferably plug-in type auxiliary relays are to be used. Apparatus being$
sensitive 1o impact must be protected against shock and vibration.

fitted spare terminal capacity and 5% of spare space for the future
installation of extra equipment. It shall be possible to replace indicating
lamps on the front panels of cubicle feeders and motor-supply outlets
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without isolating the equipment concerned. Furthermore the control system
must be designed in such a way that lamps operate at less than their rated
voltage in order 1o avoid their being overheated.

Incoming and outgoing cables have to be fixed by suitable metallic cable
glands.

B0.6.18.15 Local control points and level control cabinets

B0.6.18.15.1 General

Any electrical consumer unit, which is not controlled automatically or from
the central control room, is to be fitted with a suitable local control cabinet.
The local control cabinets are to be installed in the immediate vicinity of the
motor drive to be controlled.

Pump ‘motors, which are level controlled locally, will be given an automatic
and manual control. The respective level control cabinets are to be fitted in
the immediate vicinity of the pump motors, gauge glasses or level
monitoring instruments. 3

B0.6.18.15.2 Construction requirements

In general local control cabinets and level control cabinets with plastic
casings resistant to impact, sand, light and water, mounted on walls or hot-
dip galvanized supporting constructions, are to be provided. Hot-dip
galvanized casings will be acceptable.

Protection class must be at least IP 54 if installed indoors and TP 55W if
located outdoors. The necessary earthing terminals must be pm\uded for
earthing purposes.

The cabinets must be equipped with the necessary mini circuit breakers,
fuses, auxiliary relays, power contactors, terminal blocks and cable
attachment components.

For motors with pre-selection control (operation/stand-by) operation hours
counters are to be provided.

In hazardous areas, the uecessary explosion proof control cabinets and level
control equipment must be provided in accordance with IEC 60079,
IEC 61241 and VDE 0165/170/171. %/

~ 7 -
‘.-" )/‘
! 1]
{ J
B140A01/FICHT-15702705-v5 FICHTNER o ¢ M )] 4] .-
BIFPCL/EPC-Main Planl/2015/1/ N P ,,Jr"/ %-'g?.?_

Page l8ge19850f 356



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

B0.6.18.15.3 Local control points

The local control points are to be equipped as the minimum requirement
with:

= ON button

s« OFF button

» Running lamp

s FAULT LAMP

* TRIP HEALTHY indication
s Lamp test.

When two motors are installed, serving as operation and stand-by unit, then
in addition to a double set of the above items, the following equipment has
to be installed as the minimum requirement:

¢« MOTOR 1 - MOTOR 2 (running motor/stand-by motor) pre-selection
switch,

« automatic transfer to the stand-by motor in case of failure of the running
motor. Tah :

B0.6.18.15.4 Level controls

In the case of pump motors controlied by levels, in addition 1o the level
control in each case the MANUAL - AUTOMATIC selector switch and the
necessary local points are to be fitted. Control of individual pump motors
must be effected as follows as the minimum requirement:

MANUAL- AUTOMATIC selector switch

level control with maximum and minimum contacts

low level contact on motor - OFF

bottom maximum contact on motor - ON

top maximum contact as warning to the central control raom

low-low level contact as pump dry-running protection and alarm signal to
the central control room

« local control point with ON and OFF button, running and fault lamp.

%}( When two pump motors are installed for the same purpose the control is#a
be effected as follows, as a minimum requirement.

» MANUAL - AUTGNIATIC selector switch
s PUMP 1 - PUMP 2 (running pump / stand-by pump) pre-selection sWk
v level contro] with three high level contacts:

& first (1): high level contact for pre-selected ON

« second (2): high level contact for alarm signal to the central control room
e low level contacts for pumps OFF

« low-low level contacts as pump dry-running protection and alarm signal

to the central control room 0 G G l 3 4
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= local control and lamps as listed above for local contro] cabinets, for each
motor

B0.6.18.16 Terminal boxes and terminal cabinets

B0.6.18

B0.6.19.1

B140AD1/FICHT-15702705-v5 FICHTNER
BIFPCL/EFC-Main Plant/2018MH/

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

s cable crossover terminal points

e central collecting peints for individual analog and binary signals and
Jocal transmitters

« signal collecting and distribution points for fire alarm, telephone,
loudspeaker and clock system '

o central distribution points for local signals.

Terminal boxes and cabinets must at Jeast have class of protection I[P 54 if
installed indoors and IP 55W if installed outdoors and must be equipped
with the necessary terminal strips, cable glands and fittin gs components for
the connection of the cables.

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

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

Instrumentation and control equipment

Main desigh criteria

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

Reference within this Section does not automatically indicate that the

particular form of instrumentation is required on this project or will be
acceptable for a particular application. The particular requirements for
control and instrumentation shall take prefereg;:;m the event of any

disagreement between the two Sections.

!
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Only requirements for technical performance of the equipment are stated
herein, whilst the detailed requirements of the tasks to be performed by the
control systems and the scope of delivery for each individual item of plant is
stated in the relevant Sections of this specification.

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

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

Generally equipment shall be supplied from one composite range of
measurements and control equipment as marketed by & reputable
manufacturer of international standing and shall have a minimum of two
years operational use on similar projects. Where particular equipment is not
included in the products of the manufacturer thus necessitating diversity of
supply, this equipment shall be identified by the Contractor.

The equipment shall be of modemn, compact design incorporating the latest
developments in proven technology. All instruments whether for local
indication or remote transmission shall be of good quality and shall have an
accuracy and repeatability appropriate to their duty. All fittings shall use
metric threads.

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

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

The material of all equipment installed in pipes, tanks, etc., shall correspond
to the material of the rclevant pipes, tanks etc, and shall fully meet the
requirements regarding safety and operational conditions of the media to be
measured. All the equipment-shall be suitable for the location in which it is

to be ted and i icular all outdgpr equipment shall be suitable fes
mounted and in particular Zjeq p € sul \

the prevailing climatic conditions. 7
— (3
< - “h \ ?’" Q’ %
Sk I| BIFPCL K
1 I'r *‘%\
FiCHTNER | et \ s
8140A01/FICHT-15702705-v5 \ . N o -
BIFPCL/EPC-Main Plant201611/ \ : y B Fulab

P Page R8ge/1§3s0f 356



SPECIFICATION NO PE-TS-421-563-A301

2 x 660 MW MAITREE SUPER THERMAL POWER PROJECT

B06.19.2

B0.6.19.3

8140A01/FICHT-15702705-v5 FICHTNER \ B
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The diversity of makes and types shall be kept to a minimum. The
Employer/Engineer reserves the right to stipulate make and type following
award of contract.

Any equipment to be installed within potentially explosives atmospheres
shall comply with the requirements of international standards and codes, ¢.2.
IEC-60079, NEC 500 etc.

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

All instruments shall be protected by cases. The cases shall have enclosure
classification not less than 1P 42 according to EN 60529 when rounted
indoors in totally enclosed rooms with provision for limited ingress of dust,
IP 54 else in a enclosed building and IP 55SW for mounting outdoors.

Electronic instruments shall not be located close 1o hot lines, vessels or
other hot equipment. Ambient sun temperatures exceeding 20 °C shall not
result in calibration difficulties or rapid deterioration of electronic
components.

Distributed Digital Control, Monitering and Information System
(DDCMIS)

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

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

Programmable logic controllers

Programmable logic controllers (PLC) shall be deployed in subsidiary
installations and systems of higher complexity and shall provide a more
open access for operation. Standard products of PLC manufacturers shall be
used for which softwar= developed by the process suppliers and proven for
the specialized process is available.
The diversity of makes and types shall be kept to @ minimum. The
Employer/Engineer reserves the right to stipulate make and type following—-_
award of contract. &( A PD
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Ar

"\ Programming devices with keyboard, VDU and printer for ease of

The use of auxiliary packages with PLCs or local controls for ancillary
plants or systems shall be limited and minimized. Only some special cases
can be considered subject to the Employer/Engineer’s approval.

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

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

If only few signals are to be exchanged, parallel interfacing is preferred.
Binary signals shall be exchanged via volt free signals. Analogue signals
(4 - 20 mA) must be suitably decoupled.

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

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

The communication link shall be redundant. In case of failure in the
communication, quick manual automatic switch-over to the standby
communication link shall be possible with automatic switchover and fault
reporting and diagnostic facilities.

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

Additionally, a verbal program description supported where required for
easy understanding of complex functions with functional diagrams
according to IEC 60848 shall be provided.

iprngrammjng, effective on-line monitoring and diagnostic functions, &\
together with the necessary equipment to write in and to erase EPROMsN\#3

, -~ shall be provided.
_\H-._,___...-"’/ p

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

138
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Plant as well as upward/forward compatibility for future upgrades of the
system. If necessary, the Contractor shall provide successive system
upgrades to ensure spare part compatibility for that time span.

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

Control cubicles

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

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

Adequate lighting and sockets for hand tools protected by 30 mA Residual
Current Differential Switch (RCDS) shall also be prov u:lcd for cubicles and
ranels, if necessary.

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

The required control elements and displays (annunciation and status lights,
analogue displays, switches etc.) shall be so configured that as far as
possible they can be viewed from the associated secondary system, Should it
be necessary to place the control and monitoring elements in the field, these

shall be installed in separate, robust housings (protection class IP 55W). All
alarms/ annuncmtmns shall as we]l be available in DCS,

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

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

All cubicles shall be adequately ventilated in order that the heat generate\{ée;

by the equipment mounted there shall remain within the specified limits, —~——
even in the case of high ambient temperatures that may occur in the event of
failure of the air-conditioning system.

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

B140AD/FICHT-15702705-v5 FICHTNER B0-176
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Cable connections to cubicles, panels and desks shall be made via suitable
seals so as to prevent the ingress of dust, vermin or the propagation of a
possible fire. During installation period, a provisional sealing of cable
penetrations shall be ensured.

Racks, junction boxes

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

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

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

Instrument racks i

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

Junction boxes
In order to simplify local collection of cables and distribution of signals and
to centralize connections in the Plant the junction boxes shall be fitted on all

the necessary:

» cable crossover terminal points,

e glectrical actuators,

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

s central distribution points for local signals.

The necessary intermediate terminal boxes must at least have degree of
protection [P 55 in accordance with EN 60529 and must be equipped with
the necessary terminal strins und attachment components for the connection
of the cables, The necessary earthing terminals shall be provided for the
earthing of the boxes. In hazardous areas, terminal boxes shall be in
accordance with EN 50019 or 50020, depending on zone classification.

After commissioning, the junction boxes, marshalling racks, instrument
racks, etc. must contain at Jeast 10% of spare space. The Contractor shall
furthermore provide at least 10% of fully fitted spare terminal capacity.

BIFPCL/EPC-Main Plant/2015/1/
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