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

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

¢ station bunker rooms,

e conveyor transfer towers,

¢ 3 meters radius from coal feeders, pulverizers and the center point of
pulverized fuel pipes.

Fire Fighting & Prevention Systems
See Section B12.
B0.6.13 Maintenance isolation

All major equipment shall be arranged to 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 an
padlock.

Non return valves are not acceptable as a means of isolation.

B0.6.14 Materials

B0.6.14.1 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 undu
distortion or deterioration or the setting up of undue strains in any part th
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 minimum.
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.
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Materials and standards

INTERMATIUNA)

YN\ OPERATIONS

LW ISIC Y

(A) a. Structural Steel
Built-up Members
b. Structural Steel
Hot Rolled Members
c Structural Steel Tubes
d. Crane rail
(B) a Bolts and Anchor Boits
b. High Strength Bolts
C Stud Bolts
(C) Electrodes for Arc Welding

(D)

(E)

Ordinary Portland Cement

Renforcing Bars

DIN EN 10
0271
Formerly DIN
17100 and EN
10 025

DIN 1024
Series DIN
1025 Series
DIN 1026
Sernes DIN
1027 Sernes
DIN 1028
Series

DIN 1028
Senes

DINEN 10
210-1.2
DIN 4132

DIN ISO 898,
DIN 18 800-1
DIN 1SO 898,
DIN 18 800-1
DIN 32 500,
Part 1 & DIN
18 800-1

DIN 32 500,
Part 3 & DIN
18 800-1
DIN 1913/ DIN
EN 499

DIN 1184-1/
1164-2

EN 197-1
DN 488-2 1
488-4

Material properties and allowable strengths

\ .

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

e 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.

8140A01/FICHT-14374282-v21
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all steel brands $235
and S356

Formerly St, USt &
RSt37-2, 5137-3 St52-3
or Fe360B, BFU. BFN,
C & D1, and Fe 510

all steel brands S235
and S355,

Formerly St, USt &
RSt37-2, St37-3 and
St52-3; or Fe360B, BFU
BFN, C & D1, and Fe
510

$235 and S355

46 (fy 2240 N/mm?) 5 6
(fy 2300 N/mm?)

8.8 (fy 2640 N/mm?)
109 (fy 2800 N/mm?)

4.8 (fy 2320 N/mm?)

St 37-3 per DIN 17 100,
(fy 2350 N/mm?)



¢ Fabric types
Preferred range of designated fabric types: see part 4 of DIN 488,

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

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

Note:

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

b) For concrete 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 widths.
Linings could also need to be applied.

Structural steel
DIN 18800/ DIN 18801 / DIN 18807 shall be followed.

For all above mentioned material standards, the equivalent standards as per
BS, ASME/ASTM are also accepted.

B0.6.14.2 Specific requirements for high temp./high pressure part
materials

The purpose of this part is to provide the additional requirements for the
g&' purchase, manufacturing and fabrication of;

reheater tubing, _ :
ferritic/ martensitic steels used for high temperature pressure parts, = " ST

i o \ \:_‘ Py
| INTEHNATIONAL . ) \\z : "“‘v--/:é\f
o OPERANONE | manufacturers and suppliers of the base metals, from raw materials until’. ~ =

mished 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. The welded
pipes provided shall be of certified source.
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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
matetials are free from any cracks and that all hardness values are within the

required limits.

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

For SA213 T91 and SA335 P9I 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 Construction of Grade 91
Steel Components™ shall be respected.

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

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

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

.6.15 Pre-service cleaning and protection of plant equipment

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

IT/ FICHTNER B0O-110
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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 alloys, cast iron,
bimetallic and metallic/plastic items, and components fabricated by spot
welding or riveting shall not be chemically cleaned. All weld areas shall be
suitably stress-relieved before chemical cleaning.

At an appropriate time, the Contractor shall submit drawings of temporary
pipework necessary to carry out the pre-service cleaning simultaneously
with a list of works to be carried out on the pipelines, heaters, feedwater
tanks, vessels etc. to connect the temporary pipework with the parts of
equipment to be cleaned.

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

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

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

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

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

satisfaction of the Employer.

(& date at which cleaning of plant equipment will be carried out at 4
all be notified to the Employer at least 20 days in advance. :

03]

: ) ’ “ | :
-~ It Contractor shall take all necessary precautions to ensure that thé".-,\ Py, ASY
internal surfaces of all plant are kept clean and free from injurious matteg’ = == *
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,
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B0.6.16 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.

WPS shall be prepared in accordance with relevant ASME standards,
endorsed by 3™ party / inspector and submitted to the Employer.

Welding plans have to be prepared by every manufacturer for his scope of
work.

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

/ﬂ N The PQR shall be qualified in accordance with relevant ASME standard.
Q_,, 505 Welding procedures must be qualified by a qualified independent testing
e i authority engaged by the manufacturer.

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

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

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

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

The 2 first production welds of every welder shall be 100% examined by
volumetric NDE and only when the results are acceptable, shall the welder
be released for production welding.
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A system of positively identifying the work of each welder shall be
maintained and any welder whose work is the subject of multiple rejections
shall be required to undergo a requalification test. Any welder failing the
retest may, at the discretion of the Employer’s Representative be
disqualified from further welding on items under this contract.

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

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

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

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
9%/ 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

. .-','; f--i::FCL_

/$MWelding consumables such as TIG-rods, electrodes, wires shall be clearly - =

-+ - " marked in order to avoid any mix-up of material grades. Positive Material .. _ /4 y
Identification to be carried out on where a doubt for mix-up exists. S >
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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
Employer on Site or in the workshop.

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

Please refer also to Section B0 for “Manufacturing tests”.

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.
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General design and construction

All pumps shall 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 is out of
operation for extended periods.

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
%5 plate of rigid construction. Vertical pumps are to be provided with #2000 Pops

o

fwndatmn frames. In case of submersible pumps suitable frames shall ls&~

"""" in the pump sump. It shall however be possible to remove these F\;ﬂ_%}

thout entering the sump FPL f;:f {

| = ' </
Pump.% ‘st jbe carefully set to ensure that the net positive suction heaﬂ e /:,‘/

; ,\mﬂaﬁ Sie/npder all operating conditions will be adequate for the type of e
pﬁmp mfloyed. The NPSH values are to be referred to the least favourable
operating conditions - lowest atmospheric pressure, lowest level of water on

the suction side of the pump, and highest temperature of the pumped fluid.

An adequate safety margin of normally greater than 1 m to the max NPSH
required shall be provided. -
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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 with devices to ensure a
minimum throughput.

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

Bearings housings on horizontal shaft pumps shall be designed to enable the
i bearings to be replaced without removing the pump or motor from its
—— mounting. Bearing housings on horizontal shaft pumps shall be effectively
protected against the ingress of water, pumped fluid and dust by suitable
nonferrous deflectors.

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 installed for the same service, they shall be suitable

for unrestricted parallel operation.

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

Unless otherwise specified all pumps shall be capable of operating at 110%
of the rated capacity at the rated delivery head. Maximum size impellers for
the pump body in question shall not be 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 supplied with removable type guards.

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

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

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

All positive displacement pumps shall be fitted with a discharge relief valve
capable of passing the maximum pump delivery flow.

B0.6.17.2 Piping and accessories

Design criteria

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
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.

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):

Type of Pipework Max. Velocity
Steam lines:

High-pressure live steam lines (PN > 63) 60

HP / LP turbine bypass lines 100
Intermediate-pressure steam lines (PN 25/40) 40
Low-pressure steam lines above 5 bar 35
Low-pressure steam lines - 5 bar 25

Vacuum hines 80

Saturated steam lines 20
BFP dnive turbine exhaust 80 mis
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Type of Pipework Max. Velocity

Water lines (Feedwater, Plant water / cooling water,
condensate etc.):

Feedwater suction lines 05-2.5 m/s*™
Feedwater discharge lines 3-5 mis
Other suction lines 15 mis
Other discharge lines 30 mis
River water lines ) 3.0 mis
Fuel lines:
Fuel oil / LDO suction lines 1.0 m/s
Fuel oil / LDO discharge 20 mis
Air Lines:
Compressed air lines 15.0mis
Combustion air lines 20 mfs
flue gas lines 18 mis

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

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

Nominal diameters (DN), nominal pressure (PN) and wall thicknesses shall ¥
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

INTERNATIONAL f

VADEEIAING /0 necessary blow-off rate and fault free functioning.

DIVISIGN

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
in the length of line concerned. Possible tolerances of the temperature con-
trol system and any temperature allowances provided by the requirements of
the standards shall be considered.
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For live steam lines the design pressure of the boiler shall be taken as the
design pressure of these lines up to the inlet of the turbine main stop valves.
In addition to the required wall thickness in accordance with calculations, a
corrosion allowance of 3 mm shall be added for unprotected carbon steel,
1.5 mm for alloy steel and 0.5 mm by stainless steel.

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).

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

¢ The pipework and its accessories shall be designed and arranged so that
all parts subject to operation and maintenance can be operated, inspected,
maintained and replaced without difficulty and with a 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.

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

* All steam traps shall be provided with a bypass and lines which open to a

funnel.

\&\\As far as expansion joints and other parts of pipework are concerned it

T %hall be borne in mind that differential settlement can occur. The reactio

~forces and moments of the piping system to be withstood by fixed points, _ __ ., \

walls, foundations and other civil structures shall be reduced to the ., - = !:

NTERNATIONAL

BN QPERATIONS
RN DVISIGN

en 22" utmost minimum by suitable means (e.g. expansion joints shall be ,{-:\n -//_‘:-.4
provided where required). g : “
¢ The pipe support structures shall be designed to minimize heat transfer, e
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o The installed pipework with its supports and other components shall not
obstruct 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 other
roadways.

e Pipe spools for HP steam, feedwater piping and all steel pipes 2 DN 400
shall be cleaned internally prior to delivery by shot blasting at the
workshop with iron particles to SA2 1/2 or by acid cleaning, and shall be
properly protected against corrosion.

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

¢ The cleaning of water - steam system shall comply toVGB R513e .

" .Internal Cleaning of Water-Tube Stcam Generating Plants and
Associated Pipework™

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

TCN e To the extent that hot fluids can accumulate in pipe Sections isolated for

2\ maintenance purposes (including control valves with injection water),

~m1 Vi drains with hand-operated shut-off valves are to be provided for the

‘ 5 safety of the personnel (block and bleed systems). Furthermore the

\ iy Contractor shall safeguard the piping systems against over-pressurization

\'\_‘3 __J P caused by thermal expansion of blocked-in fluids by adequate means.
Welding
o All welding shall be carried out according to relevant standards. The
%X 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.

e Welding ends of all piping must be carefully prepared before welding.
The type of butt welding ends of valves, control devices, orifices, etc.

o) shall be specified by the Contractor and must be given to the

\OPEFATIONS manufacturers of these components in due time prior to their start of

5 : 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 pieces must be provided by
the manufacturer of the valves.

o Socket welds are not permitted for lines above DN 50, for corrosive
media lines or for lubricating oil lines.
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e After completion of the weld joint, the welder must mark with indelible
crayon his identity number and the last two digits of the year in which the
work was completed on the pipes. The Contractor shall keep a record of
welders.

o Testing of piping and welding shall be as per ASME standard. Minimum
requirements for testing of welds are specified in Section B0.7.2.2.1
Welding tests.

Piping

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

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

e 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.).

o 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 5% of the selected
wall thickness (1.5mm maximum) except for the following piping
system: LP piping not under “ASME B31.1 Power Piping™ for not
dangerous and not explosive media.

Noise abatement measures

The Contractor shall take all necessary 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 cannot be met by adequate construction of the pipework
and valves concemed sound absorbing housing or insulation have to be

Pipe supporting elements
As used herein, the term "hangers and supports" shall include all han

assemblies, support assemblies, constant support hangers, anchors, gui ;
sway braces, vibration dampers, trays, brackets, attachments, mlscellaneous
structural steel and other items required to support the piping in a proper
manner.
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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
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-
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 during 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.

(g___ AN The supporting force provided by variable support type spring assemblies
\ shall not change by more than 20% between the cold and hot positions, and
2e ' supports of this type shall not be used at any point where such a change in
supporting force cannot be safely permitted. Variable support spring
: i/ assemblies shall incorporate springs with maximum working range length in

o order to reduce the overall length of the assembly.

All pipe hangers and support 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:

o loads, forces and moments, and their directions at all supports, hangers at
normal operating conditions, etc.

e magnitude and directions of the movements at the loading points

« measurements of the loading points referred to the axes of the buildings
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B0.6.17.3

o item No. of the supports, hangers etc. according to the piping group
e material 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.

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.

The design of the cathodic protection system(s) shall 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.

Valves, steam traps, condensate drainers, safety valves

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 B16.34. 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:

« globe valves up to and including DN 50
o gate valves DN 65 and above
e butterfly valves DN 500 and above for LP steam and exhaust

steam (DN 65 and above for waterlines (cooling
water, process water etc., operating temp. KD Po- X,
180 °C) A N\
lift check valves up to and including DN 50 27— ol Ve
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¢ swing check valves DN 65 and above
¢ Ball valves DN 25 and above.
(fuel oil, natural gas,
compressed air)

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 required,
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
handwheels. Plastic valve handwheels will not be accepted.

HP- and large size gate valves to be opened under differential pressure shall

T T be equipped with pressure equalizing valves (globe valves).
{2 Q/ ﬁ ) All valves shall be fitted with indicators to determine the valve position. In
FPCL 18y the case of valves fitted with extended spindles, indicators shall be fitted
'\ STy both to the extended spindle and to the valve spindle,
N All globe valves shall be equipped with throttling cones with parabolic
characteristic.

In general, LP 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 be
welded.

Design of valves and materials used must comply with the relevant
standards. They must be chosen in accordance with the requirements to be
met and to corresponding pipework.

For limiting handwheel forces, for control and operation purposes it may be
necessary to install gears and drives.

The maximum handwheel force of 500 N must not be exceeded.
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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
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 incorporate 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 feedwater 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 acceptable.

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.

B0.6.17.4 Thermal insulation

General
The thermal insulation shall be designed and installed in accordance with

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.

o All insulation material has to be made from non-asbestos materials.

IWTEHNATIONAL
2N CPERATIONS
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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 asbestos or asbestos containing
materials be used.

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

e service temperature up to 650 °C

e density 120 kg/m’

e water adsorption 0.5% weight

e specific heat capacity 0.84 kJ/kg °C

e compressive strength 20 kPa

e conductivity versus temperature:

Average temperature Blanket (W/m °C)

0 0034
50 0.040
100 0.048
180 0.058
200 0.070
250 0.083
300 0100

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

o 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

shects with the following minimum thickness:

o Quter insulation diameter up to 150 mm  Sheet thickness 0.7 mm
o OQuter insulation diameter up to 450 mm  Sheet thickness 0.9 mm
o Tanks and other large equipment Sheet thickness 1.2 mm

pf/ FICHTNER ' B0-126
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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, etc, shall be sealed with funnel-shaped recesses or
sheet metal rims.

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

In the case of pipe insulation thicknesses greater than 60 mm, where insu-
lation blankets are used spacers shall be provided at maximum intervals 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. ==

/:6.-‘ D PQR
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/"~~~ Iisulation of flanges, valves and fittings ,;' s &

/ / ... All flanges, valves and fittings shall be provided with two-piece or multi-" i BIFPCL |&i
F ..i -~ . __ paltdaps made of aluminium sheet of the specified thickness, Each piece or o

2 )
. T pattshall be double jacketed and the various parts shall be held together b\k\,‘? a4

3

y =r

release clamps or lever hooks to facilitate assembly and disassembly. 2

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.
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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.

Spacers shall be welded to process equipment only if this is essential for
satisfactory retention of the insulation. Welding of spacers to process
equipment is subject to approval by its manufacturer in writing.

Insulation for personnel protection

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 horizontally 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.

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.

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.
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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 1 mm.

Instrumentation and control equipment shall be provided accordmg 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:

1. manholes (minimum nominal bore 600 mm) for vessels of 1.0 meter

diameter and above
2. handholes (minimum size 200 mm) for vessels below 1.0 meter diameter

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
surface. In the case of insulated vessels, the length shall be chosen so that
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.

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.

B0.6.17.6 Heat exchangers

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

Only proven products shall be delivered. No cast iron components are ﬂ M
ON

permitted.

- 1
t must be possible to install and remove the heat exchangers without undue EIFPCL L‘_I. :
0::?:_ . émg ifficulty. Lifting lugs and eyes and other special tackle shal{ be provided 1o Ay /\1}
% X permit easy handling, o \\é’

e
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Tubular heat exchangers or plate and frame type heat exchangers are
acceptable 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 temperature
incurred plus 20 K.

Heat exchangers must be capable of continuous unrestricted operation with
up to 10% of plugged tubes, and a corresponding factor of conservatism of
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.

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,

B0.6.17.7 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:

e 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.

e Instrument air for all pneumatically operated plant instrumentation and
control devices and other consumers. The instrument air quality shall
meet [SO 8573-1 Class 2,

For detail instruction on compressed air see B12 Part 7.
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B0.6.17.8 Cranes, hoists and lifts

B0.6.17.9 Cranes

For installation and'repair works overhead travelling crane per unit shall be
installed in the turbine hall and compressed air station.

For installation and repair works in the plant water screening and pumping
station two (2) travelling bridge cranes shall be installed, one for pump and
header bay area and one for screening plant area. The cranes shall be
calculated and designed in accordance with the principles of DIN or
equivalent standards.

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

Additional overhead travelling cranes are to be installed in all other
locations and buildings for equipment of this Contract where cranes are
needed. Refer also to the individual technical sub-sections of this
specification.

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

Cranes with a span of more 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 or 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 fitted 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
onstruction. Buffers shall be provided at the faces on the end-carriagegz
d-carriages shall also be fitted with wheel-breakage supports desip#el

{ g7 = oo | BYEVenDt derailment as well.

Tl T L R -
X OPERET o

N2 o the span for cranes with capacity of 50 t or more, or 1/900 of the spahs
cranes below 50 t capacities.
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B0.6.17.10
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The crab assemblies shall be of rigid steel construction. Buffers shall be
provided at the faces of the crabs.

The crabs shall as far as possible be covered with smooth sheet-metal and
fitted with handrails.

The crane switchgear shall be accommodated in switchgear cabinets to be
arranged on the crane bridge.

The crane and crab running wheels shall be made of cast or forged steel and
shall have double flanges. The wheels should have rolling bearings
lubricated for life.

For cranes used for the removal and installation of pump rotors in vertical
pumps (e.g. cooling water pumps), it is important to ensure that there is no
lateral drift of the hook during lifting and lowering.

All cranes shall be equipped with pendant control units, The pendant control
units shall be suspended on the bridge so that they can travel along it
independently of the crab.

All pendant control 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 provided on each panel. Additional switches or push buttons
shall be provided as required.

The crane and crab drives are to be designed as two-corner drives with
electric gear motors. 2 (two) motors are to be provided for the crane drives.
The crab drives may consist of one motor and universal joint shaft.

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

The lifting gear may consist of standard electric hoists with sliding armature
motor and cone brake or disc brake.

The precision speed control shall be provided for all crane and lifting gears.

Hoists

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).
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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.

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
motors. An inching control shall be provided on all electrically driven hoists
and crabs.

The crab power supplies shall be in the form of sheet-stecl-enclosed safety
power tracks, which can be easily bent to follow the form of the hojst

TUNWays.

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 a
mushroom-shaped emergency "off" switch.

Limit switches shall be fitted to all lifting and travel gear.
The electrically operated hoists shall be installed in a permanent location.
Where hoists are not easily accessible by simple means such as ladders or

mobile scaffolds, maintgnance platforms with means of access shall be
provided. g ;

R o
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B0.6.17.11 Lifts

B0.6.18.1

A minimum of one (1) outdoor type lifts shall be provided in order to
transport persons and goods. At least one (1) outdoor type lift shall be in the
boiler house, with a minimum capacity of 4,000 kg, reaching the highest
accessible platform. A lift shall be provided in the power house or bunker
building, reaching the highest floor of these buildings, should this building
have more than 3 floors including the ground floor.

Outdoor hoisting arrangements shall be included at one side of each boiler
house for lifting long items of up to 4,000 kg.

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

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

During the construction period, the sides of the cars (without doors) and the
floor of the cars shall be provided with protective coverings (hardboard
panels or similar). The protective coverings shall be removed by the
Contractor after the construction period.

The motors and switchgear must be designed for at least 180 starts/stops per
hour. The type of enclosure of the switchboards and motors shall comply
with the relevant requirements of Section B0.

_ /%
N T 7¥/B06.18  Electrical equipment and works

Standards

The design and manufacture of all electrical equipment shall comply with
the latest editions of the IEC 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

c. the Great Britain Grid Code.
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In case of contradictions the order of precedence shall be as follows:

a. Essential Electrical Requirements 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 (af

available).

B0.6.18.2 \Voltage levels

The following voltage levels shall apply:

° 400 kV and 230 kV, 50 Hz
o 181027KkV, 50 Hz

o 11kV 6%, 50 Hz
o 33KkV=6%, 50 Hz

e 240/415V + 10%, 50 Hz

® 240/415V + 10%, 50 Hz

e 220 VDC + 10%/-15%

° 240/415V £ 10%, 50 Hz

° 24VDC+15%

°* 24V £10%, 50 Hz

connection voltage to the public grid

generator voltage, depending on manufacturer’s
standard

voltage for motors equal to/bigger than 1500
kW and for power distribution within the Plant
voltage for motors equal to/bigger than160 kW
and for power distribution within the Plant
standard voltage for power supplies to small
electric power consumers and motors below
160 kW lighting and domestic power outlets
voltage for power supply of essential electric
power consumers - the system shall be operated
with ungrouded neutral

voltage for emergency users of electricity, like
turbine emergency oil pumps, circuit breaker
control, inverters

uninterrupted voltage supplies to consumers,
which require uninterrupted infeed like
DDCMIS components, control actuators,
burner control panels, VDUs.

for power supplies to the DDCMIS system
components

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 seegim the Key Single Line Diagram (Annex E).

INTERMNATIGMNAL
QOPERATIONS /i
ENVISION 5
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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.

o Following insulation levels shall be considered:

Description 400kV 230kV Genera 11kV 3.3kV
tor*

1. Highest voltage for equipment 420 245 24or36 12 3.6

2. Power frequency withstand 650 460 50o0r70 28 10
voltage

3. Lightning impulse withstand 1425 1050 145 or 75 40
voltage 170

4 Switching impulse withstand 1050 - - - -

~ voitage (phase to earth)
T N

FEOL (51 * According to manufacturer standard
w4 e The creepage distance of the outdoor insulators shall be minimum 31

N/ mm/kV.

B0.6.18.4 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 to meet protection classes stated below.

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

e Class IP 41 if located indoors in air-conditioned/ventilated areas

e 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

e Class IP 54 if located indoors

e Class IP 65 for all I&C field devices

o Class IP 55 for motors located outdoors and in indoor areas with high
dust and humidity
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o (lass IP 65 for other outdoor electrical and control system equipment
such as cubicles or panels with additional measures) if located outdoors
in accordance with IEC 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 Class IP 21 if located indoors with open doors.

The lamps for external lightning and internal lighting of not completely
closed buildings must have protection class [P 55W. Furthermore for dust
prone areas the lamps shall have protection class IP 65.

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 ali rooms and areas where the local and operational conditions and
surroundings can lead to the accumulation of gases, vapors, mists or dusts
wl.ich, in combination with air, form explosive mixtures, the operational
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.).

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 instailatigoint must be taken fully into account.

V FICHTNER




B0.6.18.5 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.

P ; H o The following rules and regulations are to be observed in carrying out
7 A “Q__, % \ protective measures and in earthing procedure:
.. 7T YT 0 e IEC 60079 and 60364 for installations up to 1000 V,
N A e 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 [EC 61241are to be adhered to in the erection and
installation of electrical plant and equipment.

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
swilchgear 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
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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 not exceed 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 neutral
The LV network shall be of the TN type, i.e. 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 opérating 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 LV board. In this case the connection
transformer to LV main board shall be carried out as TN-C type, i.e. three
phases plus PEN:

The LV system for symmetrically as well as unsymmetrical connected _
power consumers shall generally be of the TN-S type, i.e. a five wire
system. The separation of N and PE shall be carried out at the main LV
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.

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

!Z conductor is not permitted.

BT e

All earthing conductors have to be rated depending on the value of earth-
fault current (see EN 50522 (VDE 0101-2) enclosure D). Separate insta ed’c
conductors must be at least 16 mm? for copper and 100 mm? for f/ /

m

ammem o o | @alvanized flat-iron. 47 0l
INTEHMNATIONAL 11 - i
N, GPERATIONS RN Lih
he earth electrode resistance shall ensure that potential contact will notbe /-
higher than 50V (see IEC 60364 - 4 -41). %ed w §
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B0.6.18.5.2 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:

e Protection outside of closed electrical operating areas: -

+ complete protection from all sides against contact, the degree of
protection shall be at least [P23D according IEC 62271-202 and IEC
60529 '

« protective devices may only be removed by means of tools.

¢ Protection inside closed electrical operating areas:
« 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 contact 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

/J TR RE SN 'live' parts as a result of faults due to the occurrence of surface leakage

(,},«@:“- paths, arcs or direct connections to a 'live’ part of the equipment.

In 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.

Connection of the neutrals

e 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

¢ 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.
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B0.6.18.6 Earthing and lightning protection

B0.6.18.6.1 Earthing and potential equalization system

The earthing system and potential equalization shall comply with the

following standards:

o IEC 60364-4-41: Electrical Installation of Buildings — Protection
for Safety: Chapter 41: Protection Against
Electric Shock

e IEC 60364-5-54: Electrical Installation of Buildings — Part 5-54:

Selection and Erection of Electrical Equipment -
Earthing Arrangements, Protective Conductors
and Protective Bonding Conductors

e EN 50522 (VDE Earthing of power installations exceeding 1 kV
0101-2):
e VDE 0845, Part 1:  Protection of Telecommunication Systems
Against Lightning, Electrostatic Discharges and
Over-voltages from Electric Power Installations;
Provisions Against Over-voltages

e IEC 61643: Low-voltage Surge Protective Devices

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

Within all buildings, internal earthing rings shall be installed. These shall be
linked by way of connection tags to the foundation ground and outdoor
earthing system.

All system and plant components which are to be earthed as well as

electrical components, like protection and control cubicles, sub-distribution

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

N INTERRATIONAL
OPERATIONS

il BIFPCL |l
No framework parts or other structural components shall be used for the o /
ground bus. "?-:_;\.“?H___,: A3
%38 *
An earthing cable shall be included in all main cable runs.
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Protective earthing and potential equalization of electronics cubicles,
frameworks, racks etc. shall be executed as follows:

o Earthing rings shall be installed in the I&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 to the
earthing ring. Cubicles in a row shall all be connected by conductors to
each other.

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

= & The foundation earthing shall be used in connection with the other earthing
x o 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.

At intervals not exceeding 20 m, and with at least two in every room,
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 lightning
rods. Optionally, lighting rods can be connected to the external ring
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
e Refer to Part B7.
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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.

o At intervals corresponding to the mesh width, 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
earthing wires shall be welded to each other.

e For steel skeleton buildings, equivalent measures shall be taken.
Framework 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 shalil 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 cable 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.

B0.6.18.6.2 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:

e IEC 62305-1

e ]EC 62305-3 and
e IEC62305-4

INTERSATIONAL

S\ OPERATIONS
N DIVIRION
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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 eaves 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, etc.

One main conductor between the lightning collectors mounted on the top of
the building and the potential 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 1 m for
horizontal runs and [.2 m for vertical runs.

Lightning protection material
P S In case of buildings with steel structures and sheet steel cladding, the steel
/ A 2 N columns and the sheet steel cladding shall be used as lightning conductor. In
& QAN case of masonry buildings or buildings with concrete structure, external

UL ) lightning conductors made of copper or stainless steel shall be used.
' /3 Lightning arrestors (arrestor tips and roof conductors) or Lightning air
N B i terminal shall also be made of copper or stainless steel rods. The conductor

N Kp supports of the lightning protection system must be copper or bronze. Nuts
and bolts at isolating or other points which are to remain detachable must be
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 54
enclosures.

All motors with rated power (referred to 40° C ambient temp.) of 160 kW
and above must be designed as HV motors.
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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.

Pressboard material protected by varnishing.

Totally enclosed fan cooled (TEFC) type. For motor ratings the cooling

air available at the specific location has to be considered.

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

e e

i e
e -

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:

a. Motor rating to be at least 110% of the maximum required electric
power consumption of the driven machine.

b. Continuous delivery of rated power at voltages of 90 - 110% of the rated

voltage and allowable frequency range within the [imits of thermal class

F.

Rated power output at ambient temperatures existing at the particular

site of installation and under continuous running conditions.

. 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 still be capable of __

and rated loading.

WEL .
p OIS
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B0.6.18.7.3

Motor starting current must not exceed 5.5 times rated current (referred
to motor rating at 40 °C ambient temperature) for motors up to 2 MW
and must not exceed 4.5 times rated current (referred to motor rating at
40°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. However starting of any motor shall not cause tripping of any
other consumer.

From 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.

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

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
cycles per hour shall be necessary and the design of the motors must be
carried out accordingly.

Protective features

The following protective features shall apply:

High voltage motors must be fitted with measuring points for the
determination of slot and bearing temperatures.

Six Pt 100 resistance thermometers (2 per phase) are to be provided for
slot temperature measurement, and a double thermocouple or resistance
thermometer per bearing must be provided for bearing temperature
measurement. Type of temperature elements shall be finalized by the
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.

Where motors have closed-cycle cooling, temperature-measuring 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.

All motor gaps and joints between it and other units must be sealed.
Earthing clamps at both sides of the stator have to be provided.

All HV motors bearings shall be equipped with vibration sensors for
vibration monitoring.

Temperature transmitter to be provided for all temperature measuring
devices.
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