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1.0

1.1.

1.2.

1.3.

1.4.

1.5.

1.6.

INTENT OF SPECIFICATION

The specification includes, but not limited to SUPPLY PART comprising of
design (i.e. preparation and submission of drawing /documents including “As
Built” drawings and O&M manuals), engineering, manufacture, fabrication,
assembly, inspection / testing at vendor's & sub-vendor’s works, painting along
with maintenance tools & tackles, special tools , fill of lubricants & consumables,
spares for erection, startup and commissioning as required, initial spares,
forwarding, sea-worthy packing, shipment and delivery as specified &
SERVICES PART comprising of supervision of erection and commissioning at
site, training of Customer's O & M staff, load testing/ performance testing at site,
lodging, boarding etc, travelling expenses for project and package specified
complete with all accessories for the total scope defined as per BHEL NIT &
tender technical specification, amendment & agreements till placement of order
in line with drawings/ documents/ test procedures approved by BHEL/ Customer
for Workshop Equipment (WHEEL LOADERS) as per details in different
sections / volumes of this specification.

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

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

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

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

While all efforts have been made to make the specification requirement
complete & unambiguous, it shall be bidders’ responsibility to ask for missing
information, ensure completeness of specification, to bring out any contradictory
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1.7.

1.8.

1.9.

1.10.

1.11.

1.12.

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

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

Deviations, if any, should be very clearly brought out clause by clause in the
enclosed schedule; otherwise, it will be presumed that the vendor's offer is
strictly in line with NIT specification. If there are no deviations from the tender
document, bidder shall indicate ‘NO DEVIATION’ in the deviation schedule.

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

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

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

Apart from specific design requirement, design of various systems/ sub systems
and all equipment will also strictly meet the stipulations of part BO of Customer’s
General Technical Specification.
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A.0.0

1.0.0

1.1.1

1.1.2

1.1.3

1.1.5

1.1.6

SCOPE OF WORK
SUPPLIES

WHEEL LOADER with accessories as per the details given in data sheet A.
Any equipment / accessories not specified in the specification but required to
make the unit complete and efficient shall also be under the bidder's scope of
work.

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

Maintenance Tools and Tackles

A complete unused new set of tools & tackles, special purpose tools and
accessories along with detailed instructions, operation and maintenance
manual shall be supplied along with each equipment. The tools shall also
include jacks etc for wheel/tracks repair/replacement. Each tool shall be
stamped so as to be identified for ease of its use. The tools shall be supplied
in steel toolbox and with a copy of the manuals. The items supplied shall be of
the best quality. Tools and tackles mentioned in BO. Customer’'s General
Technical Specification is also to be referred and considered for supply as
applicable.

Erection and commissioning spares

Erection and commissioning spares, as deemed necessary by the bidder shall
be supplied along with each Equipment. List of these commissioning spares
shall be furnished by the bidder along with their offer as indicated in Annexure
Il F. Any item not quoted by the bidder but found necessary during erection
and commissioning shall have to be supplied by the bidder without any cost
implication. Refer Annexure | of this specification.

1.1.4 Mandatory Spares — Not Applicable.

Initial spares

Bidder shall supply initial spares for operation and maintenance spares as per
Annexure | of this specification, as deemed necessary by the bidder for proper
operation & maintenance (preventive as well as break-down) of the
Equipments during the warranty period. Bidder to refer Annexure | for details.
List of spares offered shall be indicated in Annexure Ill E. Bidders’ offer shall
be considered incomplete if the list of spares is not submitted.

Consumables

Bidder shall supply all the consumables including lubricating oil, engine oil,
coolant, filters with seals/O rings etc. as required for standard
lubrication/service schedule of the equipment for initial fill and one-time top up.
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1.1.7

1.1.8
1.2.0
1.2.1

1.2.2

1.2.3

1.2.4

1.2.5

1.2.6

1.2.7

1.2.8

1.2.9

1.3.0.

2.0.0.

For this purpose, bidder is advised to calculate at their end, the total
requirement of consumables. The grade of oil and coolants should be of
international brand as the site is in Bangladesh. Part BO of Customer’s
General Technical Specification to be referred.

Any supplies required to meet stipulation of Part BO of Customer’s General
Technical Specification relevant to the package, unless such supplies are
expressly mentioned under EXCLUSION.

Any supplies mentioned in GCC, SCC as relevant to the package.
Services to be provided by the bidder.

Scope of work for delivery & transportation etc shall be as per commercial
terms and conditions of NIT.

Supervision of erection and commissioning at site.

Training to Customer’s Operation & Maintenance staff as per details indicated
in part BO of Customer’s General Technical Specification.

Demonstration of operation and Load testing of Equipments at site.

Arranging clearance (if applicable) from the concerned Government
body/Authority as and when required for handover of equipments to Customer.

Permanent registration and on road insurance for one (01) year in the name of
the end customer will be the responsibility of the bidder.

Any service required to meet stipulation of Part BO of Customer's General
Technical Specification relevant to the package, unless such services are
expressly mentioned under EXCLUSION.

Any service mentioned in GCC & SCC as relevant to the package.

PAINTING & COLOUR SCHEME: As per Annexure Il, section-IA of this
specification.

Inspection and Testing: Detailed procedure for inspection and testing of
various components and final assembled equipment shall be submitted by
bidder during detail engineering for the approval of the Customer/ Purchaser.
Manufacturing quality plan shall be submitted in line with the sample format
attached at Annexure V. Requirements mentioned in B0.7 of Customer’s
General Technical Specification shall be followed for finalizing the
Manufacturing quality plan.

Drawing and documents submission schedule along with number of prints.
Drawing and documents submission schedule along with number of prints /
copies required for various drawing and documents are listed in Annexure —llI,
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3.00

4.0.0

5.0.0

section-IA of this specification. All documents, including the installation and
operation and maintenance manuals as well as the related software shall be in
fluent, legible English. In addition, operation and maintenance manuals shall
be translated into Bangla language and provided as paper copies and in
electronic format.

2.1.0 DOCUMENT MANAGEMENT SYSTEM : The successful bidder, during detail

engineering, will submit the drawing/documents through web based Document
Management System (DMS). Bidder would be provided access to DMS for
drg/doc approval and adequate training for the same. Detailed methodology
would be finalized during the kick-off meeting.

Bidder to ensure following at their end:

1. Internet explorer version — Minimum Internet Explorer 7

2. Internet speed — 2 mbps (Minimum preferred)

3. Pop ups from our external DMS IP (124.124.36.198) should not be blocked.

4. Vendor's Internal proxy setting should not block DMS application’s link
(https://www.bhelpem.com/WrenchWeb/)”

5. DMS user manuals to be used by BHEL PEM vendors for uploading,
viewing, revising, commenting and tracking documents on PEM’s DMS have
been uploaded on PEM internet website (www.bhelpem.com) under the
Vendor section. For quick access bidder may refer the link
http://bhelpem.com/DMSManuals/DMSManuals.htm.

Makes of Sub - Vendor items

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

Sea worthy packing & containers for transit and storage-Refer Annexure-
IV, Section IA.

INFORMATION TO BE FURNISHED BY BIDDER ALONG WITH OFFER
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6.0.0

7.0.0

Bidder shall submit only the documents indicated at Sub Section IlIA, Section
[l of this specification.

Deviations: If the offer submitted has got any deviation from the technical
stipulations in the tender document, bidder shall tabulate the same in the
deviation format and furnishing full particular of such deviations. Deviations
are to be furnished with mention to specific clause number (reasons /
explanations for such deviations shall be furnished). Notes / comments etc.
are not acceptable. If there are no deviations from the tender document,
bidder shall mention “NO DEVIATION’ in the deviation format.

Exclusions
a) Dead load for load/ overload testing at site.

b) Deputation of engineer during warranty period after COD of power plant as
mentioned in BO of Customer’s General Technical Specification

c) Supply of Codes and Standards mentioned under last paragraph of Clause
B0.6.2 of Part-B0 of General Technical Specification.

e) Exclusion, if any, mentioned in GCC, SCC.
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shall be gl 6 1 00 on B0, Th siam Y1 siallcpeate it once-
specified 10 it

{hough technology & supereritical

m.p:ﬂ:ﬁﬂnﬂ.l tEthnﬂ]l}E}LThﬂ main steam H‘I'T.E}
i e mi“;ﬁ:f 5?::11 be in the TANEE of 250 to 270 bar(g). The MS
pressuré at 8 :ﬂm snjet shall be in the Tange of 568 to 600 °C. The
remperatuIe & remnperature 3 turbin® inlet shall be chosen by the
kg mmtmﬂm sccordingly. Thatl means, a proposed plant with 8 M3
Bidder|Comuaeto? ST etween 250 899 270 bar(g) and MSRH
E:n%re ot turhine inlet upia BODPCI600% will be acceptablz.

o tie to be operated With the specified fuel, Qaly
The Plant shall be 5:::':‘:“1-1315 dhall be used.
iy B el

aiilom rus ¥ 8 )
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B0.24 Site conditions

The follewing infurmation on local conditions is investigated or compiled
by the Employer. The Contractor is hereby in no way relieved from his
dutios of carrying out all investigations required for satisfactory performance
of his works. The Contractor shall perforn his own Site visits and
inveshigations, prior fo Contract awerd in order to familtarize him with the
existing conditions of the Site and the surrounding area.

Location, accessibility and present condition of the Site

The site for the Maitree-S TPP Project is geographically Iocated between 22°
370°0"" N 10 22°34'30"N and 89°32°6"'E to 89°34'5"'E, approwimately 14
km northeast of the Mongla Port and 14 km northwest of the Sundarbans, is
infringed by the Passur and Moidara Rivers to the west and south east
respectively, The projest requires en ares of approximately SO0 acres.

The topographical survey indicates a natural ground level of +1.15 to+ 1.35
meters above sea level. A severe cyclone in 2009 raised the level to 4.47
meters and it wis decided o raise the Plant Jeve] to +5.00 meters.

FPolitically, the site is located in Rampal Upazila of the Bagherat District in
the Rajnagar Union

-\%\ Currently, the Site s accessible by boat only.

gy |

Ty h\
( § 74 pi g ','-,.i‘l‘he nearest Inland port is Mongla port ot arcund 14km direct dista

vy
24/ The proposed Khan Jahan Ali Airport is located st a distance of
v 28 approvimately 12 kan from the projsct site.

INTENTIONALLY DELETED
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beismic zome
Attention shall be padd 10 seismic parameters. Related to soil type as
identified to Soil Investigation Report, the effect of local solls on carthquake

ground motion shall be determined.

Far site class “S1"™ and “5”, as expected for the Project, site specific studies
shall be carried out to determine the design acceleration response spectrum.
During field stody minimuem the following tests shall be executed:

s Seismic cross hole test; and
¢ Seismic refraction test,

Bazed on these resalts a ite specific Response Spectrd shall be esiablisucl
Peak spectral acceleration shall be deermined, but shall be not fess than

0.12p, a5 mentioned in BNBC 2012, Table 2532,

INTENTIONALLY DELETED
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Design ambient conditions for Electrical Systems

¢ Maximum design temperature (outdoar)

o Maximum daily average ambicnt shede temperature

s Maximom monthly avernge temperature (in the shade)

» Maximum annual average temperature (in the shade)

» Maximum design tempemiure of the elecirical equipment
instalied indoors in air conditioned rooms

& Maximum design tempemiure of the electrical equipment
installed indoprs non in atr conditioned rooms

® Pinimum design temperature

45°C
38°C
34.6°C

27.3°C
40°C

45°C

o"C

INTENTIONALLY DELETED
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™

Wind data

The project region is charscterized by southerly winds from the Bayof
Bengnl during the Monsoon Seazon and north-westerly winds from the
Himalayas dyuring the Winter Season. During the Summer Season, the wind
blows from south-southwest 10 north-northeast. The annual average wind
speed emounts to |7 meter/second and the wind rase for the entire year'is
thown in Figore 5.5,

The wind load calculation for the buildings and structures shall beas per
Bangladesh National Building Code -2012, Part 6, Chapter 2.4.

Basic wind Speed, V. shall be taken &5 73 m/s, Three-second gust at 10 m
above ground in exposure C, having & réturn period of 50 years,
Unguote

B0 FICHT- 15702 TDS- 08 FICHTHER éﬂ_ BO-15
BiFSCLEPC-AMan Flank 25017
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B80.2.7

Design requirements

This specification entails a fanctional technical specification (FTS). Hence,
the Contractor is given as much freedom as possible in designing the main
Plant compoeneats, characteristios and design data according to the
Contractor’s experiences and good engineering practice. One main
scceptance requirement is that the Contractor’s proposed design work shall
be based on o very good reference basis. Prototype equipment and/er design

features will not be accepted. All parts and equipment shall be arranged in
such 4 manner as to facilitate surveillance by the operatar and for case

maintenance, operation and control.

requirements in BO and supu]m ons other parts of the Technical 5
Specifications these shall be clarified by mutual consent before Contra
gignature. In case contradictions hieva been not clarified the more stringe i

e requiremenis shall apnly
A=
[ 1 N\ The main design features (besic design reports, drawings, PFD, P&IDs,
T '~ | design data et¢.) and the main vendors and subcontractors shall be subject o
% “-._L__h ol / the approval by the Employer.
= The main equipment/sysietn subcontractors for: steam generator, steam
turbine, main transformers, flue gas desulphurizetion plant shall be firm
with the tender. Bidder's/Contractor's sub-suppliers and vendors shall
R S0AD FICHTAATIZID5AS FICHTNER _&D__ B0-17

B FPELEPC e Plareiai1aMy i W
08603”00003
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comply with Provennes Criteria as stipulated elsewhere in the biding
docurnent,

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

Z

INTENTIONALLY DELETED

7
The Plant i expected to operate m base-load mode with high plant |oud
factar. The design lifetime of the Plant shall be of not less than 30 years of
operation or 200,000 full load operating hours, whichever is longer. The
Plant and all its suxiliaries shall be designed 1o operate for the complete
|ifetime under the zite conditions s described in Seetion BO and dedicuted

other part cf this FTS

All Plant equipment and material must be suitable for the range of ambient
site conditions, In particular the =aline atmosphere has to be considersd

The thermodynamic process of the Plant is to be optimized by the
Contractor according 1o the proposed equipmenl. An economic oplimal
balance between investment, maintenance and operation expenses and Plant
availability (planned and unplanned autages) shall be proposed.

The Contrector shall ensare a design of the Plant to achieve an average
target availability nf 90 % (regarding the definition and calculation of the

availability please refer to Chapter B0.2.9.5). The Contractor shal i §
accordingly provide for all systems:

» sufficient redundancies
# sufficient stomge cupacity

« appropriate adjustment of control paramelers, &and
» shall provide an appropriste spare part concept/proposal e further

P deseribed under Chapter B0.3.7.
'.-:":': ‘-.\ )
( e INTENTIONALLY DELETED
1 ACAD UFIGHT-1 8 @708 v6 FICHTHER Q:f-:-" BO-18
BIFPTLEPG-MAk P20 180 D - I@F
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d} distribution atilities, &nd
¢} any other entity (e.g. owners of HVDC converter, large fmaces, e1e.)

with a User Systemn connceted to the Grd.

Power Quality Standards (Section 17.2)
Penver Quality Problems (Section [7.2.1}
For the purpose of this Article, Power Cruality
of the voltage, including its frequency &nd
measured in the Grid during normal '

| be defined as the quality
resulting current that are
OnE,

gt least ome of the Sllowing
atfects the normal operation of the

A Power Quality problem exists
conditions is present and signifi

System:

8) The Systemn Frequen deviated from the nominal value of 50 Hz.

b) Valtage magritudes e outside their allownble range of variation.

iss are present in the System

d) There is imb in the magnitude of the phese voltages,

¢) The phase digplacement hetween the voliages is not equal fo 120 degroes.
f) Voltage Fjdcustions cause Flicker that is outside the allowable Flickes

%’ Frequency Variations (Section 17.2.2)

The nominal fundamenma] frequency shall be 50 He The control of System
- ency shall be the responsibility of the System Operator. The System
/7t - |\ Qperator shall maintain the fundamental frequency within the limits of 45.0
-(_" |H'.z.md5lﬂl—hdwingnﬂrmﬂnmd1l:lms.

et oltage Variations Section 17.2.3)

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

A Short Duration Voltage Variation shall be defined as 8 vapr
2B MS value of the voltage from nominal voltage for ot

"Il £ cycle of the power frequency but not exceeding «fie minute, A Shost
".f"' ratjon Voleage Variation is a Voltage Swell §
“Aoltage incresses ta between 110 percent

= walue. A Shert Duratinn Yoltage Var
if the RMS value of the '-fulTag:
percent of the nominal viioe.

80 percent of the nominal
is a Voltage Sag {or Valtage Dip)
to between 10 percent and 0

Variation shall be defined as 4 varistion of the
from nominal voltage for a time greater than one
athen Voltage Variation is an Under-voltage if the RMS

A Long Duration Voltage Variation is an Overvoltage if the RMS

(e —80-40

BAACADIFIGHT-1 8702705 +5 FICHTHER

BIF POL/ERC-Mein Plard/201501/ 5}’
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The stack height shall folow te reqguirements of the Envirgsmem
Conservation Rules, 1997 of Bangladesh.

Water pollution
Permissible emission limits for agueous dischargss into the river via the
Plunt Water Discharpge System shall comply with the Waste Water Effloent
Stindands, see Technical Schedule of Sectieh B0 and [FC EHSG - TPP -
Tehle 5 - Effluent Guidelines. [f there ap€ differences in effluent limits in
the two guidelines the more stringent Kmit should be apphed. But limit of
TDS with 2100 ppm shall not be fpllowed,

The findings of the Environmental Impact Assessment (EIA) shall be used

The Planl should be designed, operated &nd mamtained in $uch & way to
gny soil contemination by oil and chemical spillage daring -
subsequent operation and maintenance of the Plant.

Permissible noise levels

The Plant shall be designed and constructed inter alia in accordance with
[FC Environmental, Health and Safety Guideline Thermal Power Plants
(EHSG-TPP) to reduce the operating noise level as much as possible, No
individual within the boundary of the Site shall be exposed to a nojse level
exceeding the limits stated in the EHSG-TPP and “The Sound Pollution
(Control) Rules, 20067,

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

Far any other point of the Site baundary of the Plam the noise pressure level
shall not exceed 50 dB{A) during daytime and 50 dB{A) during night-time
Day time s defined from 6:00 am to 900 pm. Night time is defined from
900 pm to 6:00 am.

7.;-"'='==““ 13_ During the enginesring phase the Contractor shall wward an independem

44

“Third Party to conduct neise propagation caleulation to prove that the
. permissible noise levels at the Plant boundary are met.

% A ;ﬁ;' addition the statutory requirements of Banglsdesh shall be fallowsd as far
_~" ug siricter a5 the other standards, such as EHSG-TPP.
Furthermare the following maximium noise pressure levels shall be neg
exceeded:
dB(A)
BAOARTFICHT-1 Er0a P08 FICHTNER W" $ 3
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« At | m horizontal distance from equipment/enclosures

and 1.5 m ahove operating flooe g3
« Within turbine building 90 (Note 1 & 2)
» Sicam genersior 90 (Note 1)

« Within central control rooms in power plants 55,

Miotes

1. Atnormal operation

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

3. Noise level from non continuous operating valves (like pressure cantrol
valve, water separator drain control valve, ete.) shall be limited 1o
20 dB(A).

4. The noise level for safety valves incinding ERV shall be limiied o
| 154BA for the safety valves provided with silencer 25 per OSHA
standard, Noise level around Mill will be 30 dBA.

5, Moise level at the boundery fence as specified must be compliad with.

High noise sreas (areas with noise levels >85 dB{AJ}, which require that
personal nojse protecting gear shall be used whewr working in such high
noise areas, shall be marked.

Electromagnetic Field (EMF)
in sceordance with the EHSG-TPP the occupational EMF expasure shall be

prevented or minimized.

All technical measures and the required cquipment necessary 1o fulfil the
EHSG-TPP shall be provided by the Contractor. Inter alia areas with
expected elevated EMF levels shall be indentified &nd marked.

Fire and explosion, electrical and chemical b
In aceardance with the EHSG-TPP Tcal ineasures to prevent,
minimize and contral et electrical and cheraical hazards shall be
inchade in actror's scope of services and supplies.

BO.2.14 Provenness Critcria for Critical Equipments and Sub-systems shall be as per
Annéxure-] of Bl (Refer Amendment no.05 to Bidding Documents).

fsd’_’_—_f“‘x‘
B0.3 Supplies and Services LA O
h l'-__ . I,' y

B0.3.1 General ;"‘”F :

The seope of this specification tovers il su_pptin: snd servioes required for
meeting the purpose of the Plant, even if these are not expressively
mentioned in the following,

51 aBA0 TFICHT-] AF12705-v8 FICHTHNER ﬁ/ MEM&

SFPCLIEPC. Mar P21 54 .
™
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Furthermore, all other requi inegring and other servicas (o meel the
purpose of the Project and the agreed project £ shall be

executed by the Contractor.

30

B0.3.3

BO34

BO.3 4.1

Deputation of Engineers during the Warranty Penod

At least seven (7) English speaking graduate engineers, (3 operation expers,
1 Turbine & auxiliary expert, | Boiler & auxiliary expert, 1 for 1&C, 1 for
Generator and Switchyeard area expert),with adequate knowledge and at
least fiftcen years of relevant experience of pulverised coal fired power plant
af 500 MW and shove unit size including two years of relevant experiencs
in power plant of same type and technology being offered here from the
Contractor, shall be permanently at site during the Warranty Period that
means two months prior to PAC of first unit of the Plant wpto end of
warranty period of second unit. They shall be competent to advise and lead
the Emplover's swmff on all aspects of enpineering, opemlion and
mainténance.

Common equipment and services

The following supplies and services are to be mcluded in the corresponding

Section prices:

General

» Materizl and perscnnel costs for tests and inspections which are
mandzated in legislation

Empleyer/employer representative/TPA will be responsible for thewr
respective expenses in connection with mspection, exemination and
testing.

s Material and personnel costs for site inspections

markings for all machines

= Engineering design of complete supplicd equipment including interface

.. coordination

. All as-built documents {on data carriers; data formats as requested |:|:.r
! Employer) y

o, w (uality control plan and sagety plan

?@( « Declaration of conformity with requirements from Bangladesh and

L % Complete documentation s set out in the tender specification
= » Operating manual {3 hardcopics and 3 etectronic coples) ,
« Detailed opersting and mainienance instructions'manual (5 hn:dmm i
and 3 clectronic copies)
* A mamtenance program for 2ll equipment of the Plant instructions
(S hardcopies and 3 electronic copics)
B1ADADFICHT15702705-v5 FICHTNER & e BD-48
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For all documents softcopy format shall be searchable pdf, however in
sddition all drawings, dingrams like P&IDs shall be supplied in ACAD or
other edituble format, and all lists n Excel format.

Al insurances, such as, but not limited to.

transport insarance, incl. manne Cargo insurance

installation all risks,

third party lability,

antomohbile lishility,

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

Waorkmen's Compensation,

Employer's liability,

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

B0.3.42  Mechanical

All necessary pipelines, valves, acludtors

= All required line warm-up Systems
& All connection and adaptation works fortic-in into general supply

II?.H'
L] I-\;‘\"‘-\-

B4 EAATERD T -1 TR 08 FICHTNER M ci,...-—

BIFPOLEPT-Main Plarl@aian)

Lk e

All necessary vents, drains and rinsing connections as well as tundishes
with covers, as far as possible aggregated 10 common groups of on
aperating level

All connection elements, screws, bolts, nuts, including gaskets and seals
85 NECERSATY

All temporary installations required for tie-in measures including post-
waeld heat weatment complete eto.

All temporary pipework as required during connection measures

Check of required existing structures, plant components snd systems and
their rehahilitation where they lie within the scope of supply, or
definition of required measures in good time if they lie outside of the
scope of supply

All pecessary support structures, hangers eic,

All necessary base frames, moanting plates, prouted in parts, rag bolts,
covers cte.

All required steel parts embedded in concrete

All couplings and coupling guards for electric motors and other drives
 All necessary lifting equipment and hoists (hooks and provisions for

- chain blocks 1o be provided for repair work where loads exceed 50 kg,

-_- | } hoists to be provided for repair work where loads exoeed 200 kg, and

mjectrical pperated hoiz for loads excocding 2,500 kg)
Required safery eyuipment, pressure relief valves ete.
All thennal and nodse insulation including cladding as well as any othgetr
noise ATlEmUAtiOn measures o
Stairways, ladders, platforms, gallories snd walkways to all plant jf
components, including escepe routes a5 Decessary

fo0063 000062
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All necessary steel structires, stairs, ladders on platforms weather
protection

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

All necessary eorrosion profection measures for plant compotents and
equipment stored or mounied on site up 10 the time of reliability test run
Complete primer and top coatings conforming to colour code, clarified
with the Employer

Necessary noise abatements measuies

All required freeze protection and electric trace heating for outdoor
installations

Complete labelling of all plant compenents according o the Employers
spsiem and in plain language

s Al] fire protection mEeASUTES

« All necessary lubrication systems
« Initial lubsicant flling and sufficient lubricants for commissioning paid

reliability test run, minimization of lubricant types by screenmg and
soordination with the Employer

Water and demineralised water for pre~-commissioning and
commissicning sctivities, .

Provision of ali connections and temporary pipework [or acid sleaning,
steam purging of the live steam line and flushing / cleaning of systems 25
necessary

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

All standard sccessories and auxiliary equipment which normally form
part of the scope of supplics

All necessary testz, inspections and works acceplances as well as all
certificates and reports of these

Exchange of filter elements following reliability test run

Removal of temporary strainess

Valve trims for purging and subsequent exchange

Removal of any unused material

Scaffolding for all work above ground level

Necessary conection points for on ling condition-based monitring

equipment.

Page 28 of 308
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B0.34.3

B0.344

S140ATVFICHT-15TORTO5-v5 FICHTNER [lE g ig DET
G

BFPELEPD-Maln Pindi20 15/

Substation control and moniloring system

At least but not mited to:

L]

all field equipment sach as bay control units, bay protegfion equipments
(described under chapter “Substation Control and Mogditoring Syvstcm) to
be installed at the substation. The field aqmpmt o the substation shall
ke interconnected by separate JEC 61850 fiber opjdc station bisses in ring
cenfigurations. (The use of an [EC 618350 opticpd fiber link is required for
all connections of equipments which directly Jteract with the station bus
{the switches), In the particular case where, for example, the IEDs are
wired 1o the BCU and only the latter is copmected 1o the station bus,
electrical links (preferably [EC 61850) gfe allowed for wiring connection
of the IEDs with the BCU but an IEC #1850 optical fiber link betwean
BCU and switches is required.
all equipment to control and monigor the auxiliery equipment of the
substation connected to the SCMS by redundant fiber optic links
common bay unit / station
npnrim: and enginesring wifl

sybervision and monitoring of the substation from the
aoilities. The OPC-server configuration shall be

ey meters for active energy (kWh) with accuracy of 0.2 § and for
aotive energy (KVarh) with an accuracy of 0.5 § for tarifl metering shall
he/provided for each outgoing linc.

Electrical

* All necessary electrical drives
+ Cumplee installation material, that is wiring, cabling and piping

}I-

| A" cubizles, unctine brxes marshalling racks, terminal boxes, ctc -
. | Complete labelling of clectrical equipment {also inside ﬂ!'l.&hlmu} e F
./ Lightning proection s
Q:_;_ o Electrical earthing of the equipment
= Cable apd cable trays

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

== * All required junction boxes and cubicles

All field control boxes

 All necessary cables and wires for power, AC and DC instrument

traneformers, control, measuring, signals, et

Page 29 of 308
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All necessary number plates for identifying the cables {numbering code
10 be determined)

All necessary fixing materials

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

»  All necessary plastic protecting tubes for the cahle runs
» All necessary materials for [aying the cables in the ground

All necessary cable connections includingcompression cable Jugs, fixing
and clamping materials, etc.

All nécessary cable sealing ends and cable connecting sleeves inclsding
fixing materials

All nocessary compression connectors.

Inetrumentation and Control

= Al necessary control systems and suxilaries

All measurements and field control loops (thermometers, pressure
gauges, transmitiers, senscrs, analyzers, Jocal repulnting devices, oie. ) &8
well as all instrumenits for reliability test and checks for the duration of
the performance tests
Onher special instruments! systems like acoustic sieam |eak detection
system (ASLD), scoustic pyrometer, communication systems, ambient e
quality menitoring system (AAQMS ), effluent quality monitoring system
(EQIMS)
Complete installation matesial, that is wiring, cabling and piping
material all needed fastenings, conduits, bruckets and other supports
All reguired junction boxes and cubicles
All field control boxes
All instrurnents mounted on instrumentation racks
All eubicles, junction boxes, marshalling racks, terminnl boxes, etc.
Signal exchange between local control system and DCS ax well with
instruments/control systems of other lots
Complete labelling of idC-equipment (also inside of control cabmets)
Lightning profection
Elecrical carthing of the equipment
Clarification ofall logic interconnections; sequence, interlocking,
protection, safeguarding for coordinated aperation/start-up/shut dowpg]
individua! it=ms of equirment S
Cable and cable trays
All necessary cables and wires for power, AC and DC instrume
transformers, control, measuring, signals, ctc. o
All necessary number plates fop, identifyng the cables {(numbering i
to be determined) :.."~'=_-=‘;th%

= ,\\ ;

All necessary fiking materials ;:é
iy

\

: | 5
B IRS  - o
B34 BA R G T-1 5 TR T G-l FICHTHER"_ . : -
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All necessary fire protection matenals for making good the cable
openings through waills and ceilings as well a5 between switchpesr and
control, measuring, recording and switchgear cubicles, operating panels
and desks, otc,

All necessary plastic protecting tubes for the cable runs

o All necessary materials for laying the cables in the ground

All nécessary cable connections including compression cable lugs, fixing
and clemping materials, ete.

Al necegsary ceble sealing ends and cable connecting sleeves including
fixing materials:

Civil

for safie and reliable design and construction
Preparstion of site, demolition works, removal of undep@round obstacles

Piling of structurcs to prevent subsidence
Concrete and reinforced concrete works, masonry/and earthing
Concreting of mamtenence platforms and [ay-dgwn areas

Fire protection during construction
Roofing; non asbesios
Plumbing

Facade works/plazing warks; non ashé
Non-load bearing walls/installation pa
Metalwork end blscksmith wori/yaised flooring/'doors and gates/sheet
metal work
Flooring work
Fire protection with plumbigg; fire protector
Painting/varmnidhing
Craneway works
Room air conditioning systems, where reguired, e.g. control cubicle
rooms, elc.
Porahle water, serdice water and wasie water

Site gffices for Employer and Employer's representatives
The/AContractor's site offica
Andscaping of sreas required inder this contract,

= H‘HHEE?
- LS
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B0.35 Packaging and transportation

» ' Sujtable packaging and tramsportation of the seope of supplies,
free construgtion site, on-site transportatigarand temporary Slorage

meluding inspections and, if necessary ensuring the prerequisites for
trapsportation
Disposal of packing end riation material
Customs clearance
Crane or hoisti
Transportati
Unloadimg at site.

Gilities at seaport and site
site

B0O.36 Erection, commissicning and testing

to operational readiness:

s Complete erection of the scope of suppiy
et of the required supervisory

This includes mobilization and provis

» Commissioning and gpfimization of all plant components as well as
conducting all o

s Supervision
compisie lied equipment.

= All tesfing as specified.

B0.3.7 Training

The Cantractor shall provide comprehensive training for Employer’s ™=
engineering, aperating snd maintenance saff (Emplover’s staif) covering all
aspects of the Power Plant equipment and systems and operation and
MAINLENENE e

The Contractar shall train, instruct and supervise the Employer™s staff to an
adequate standard of knowledge and capability for gond trouble shooting,
repair and of the plant equipment as well 4 1o an adequite standard for safe

':! and efticient commercial operation of the Plant.

The training shall at least include:

ﬁ:"'-':l__'_."‘-\-\ L] ! L

Vel Hems
F £k '\ e classroom and hands on tranmng
Il ¢ | & on the jab training during erection, commissioning and reliability test
I"-l ; s run; and

' _“—_-.;,,‘- simulator training,.

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

A4CADF|CHT-ASP02TD545 FICHTNER HE a a ;_?,’-" f#k BO-54

BIFFCLEPE-Main Plaram 5y L
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the Employer’s approvel no less than six (8) months in advance to the cold
commissioning,

Pogt training assessment shall be carried out and decumented In case the
results of the training ere brlow the expectations, which have been agreed
upon by both Contractor and Employer before training, the respective
training modules shall be repeated in an improved way and the related cost
for the repeated training shall be borme by the Contractor. In case the results

are below expectations (to be agreed upon by both Contractor and Employer
before training) the respective training modules shall be repeated fn an
improved way.

BU3.8 Spare parts, tools, appliances, and consumables

B0.3.8.1 Spare parts

Reference is made o Amendment No 3 and Annesuare 1 to Amendment No.J3
{koth already published on BIFPCL's Website),

B0382 Tools and appliances

The following tools and appliances shall be supplicd under this Comract for
use by the Emplover:

&, twe () sets of all special tools and gauges required for the operation and
maintenance of the Plant 5

b ane (1) set of special Yifting and handling appliances required for thgZaente
operation and maintenance of the Plant e

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

Standard tools according (o the relevant Technical Schedules,

P

For 1&C e.g. following specisl tools and gauges shall be provided (includifms
but not limited): pressure calibrator, portable pressure source, calibration
pressure pumip, deadweight testers. precision pressure gauges, manometers,
temperature baths/calibrator, multimeters, RTD simulator/tester,
thermocouple calibrator precision source and simulation equipment, direct
lemperature indicating meter, standard pH-tester, multi function process
calibmator, loop calibrator, voltage/current/temperatare reference generator,
msic safe multifunctic: ta'il-ator, depth gauge, feeler gauge, dial
icatars, portable handlield tacho meters, double channel digital storage
zilloscope, condisctivity meter, electronic stethascope, general purposs
ibration meters, hand-held IR thermometers, humidity & moisture meters,
hazardous and toxic lesk detectors, field meters {leak and emission
detectors), laser distance meters, US distance estimators, US handheld flow
meters, US handheld level meters, portable sound level meter, anememetes,
barometer, stop watch, standard technician tools etc,
000068
&

o

B14UAD FICHT-1 57070508 FICHTMER o BO-5
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One set of toal shall be handed over in new condition and one set shall be
used by the Contractor for ereclion/commissioning.

Each tool or appliance is ta be clearly marked with its size and/or purpose,

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

Each set of tools and appliances under category (a) and (d) shall be suitably
arranged in fitted boxes of mild steel construction, the number of boxes

being determined in relation to the layout of the Plant and equipment in

guestion. If the weight of any box and its contents should be such that it
cannot conveniently be carried, it shall be supporied on steerable rubber-
tyred whesls.

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

Suitsble storage racks shall be provided for all portable Jifting tackle in this
contract,

Suitahle lifting hugs. ears or ring bolis, or apped holes for lifting rings shall
be provided on all equipment items where the weight exceeds 15 kg

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

The Contractor shall provide a schedule of all lifting tackle and tools and
applinnces being supplied, for the approval of the EmployerEnginesr.

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

The wols and appliances with the approprinte storage racks, cabinets and
howes shall be handed over to the Employer at the time of taking over of thee
unit e

Where the Contract includes site ercction, any special toals or applisncey,
required solely for erection shali be pravided by the Contractor for his ow’
use and shall remain the property of the Contractor,

One set of tools shall be handed over ; yrew capdition and one set shall be

used by the Bidder/Contrgatar for sfegsionicemmiasioning.
UR;S( ( | | - 000063
;1:&&1;!% mz?un:‘l FICHTNER 4 W Ell:r—ﬁﬁ
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BD.38

80.3.9.1
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Documentation ¥ BT 1 "‘:?“n
' \

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

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

Consumables

The Contractor shall supply all chemicals, reagents, resins, lubnicants,
grease, filters and consumable items for opesation up to COD including top
up requirement at the time of issuance of PAC/ declearation of COD, All
lubricants proposed for the Plant operation shall be suitable for &ll operating
and environmental conditions that will be met on site consistent with pood
maintenance procedures as mstructed (n.the maintenance manuals.

All types of chemicals, consumables, fubricants and grease shill be readily
obtainable Jocally nnd a number of differsnt types shall be kept (o s
minimum, For each type and grade of jubricant recommended, the
Contractor shall list ag least thres equivalent lubricants manufactured by

alternative companics.

The Contractor shall submit to the Employer the list and schedule of
lubricants, greases. chemicals and consumables items including itoms
qualities and quantities required per month of the Plant operation for the
Employer’s spproval eighteen (18) months prior scheduled COD of the 1"
Unit.

Documentation with 'tun§&; s gl L

General ==

s 1Fa consortial hid is submitted, documents on the consortial agreement

= Description of options and alternatives offered

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

» List of proposed makes and vendors

s Reference lists for delivery and installation of plants of similar type and
size with seperate reforences for the steam gengrator and stcam turbing
operating st same or similar perameters

» Requirements of grid code which cannot be met (if any) #

FICHTNER ;V'/
GeEi71
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-,l gurrection corves {or &
= » _¢ a material diagram

- FICHTHMER .
g:r‘gi?ﬁémp’c-mm 1::?::;!?5”!' H‘B‘&'?_E_ [”] D ﬂ = l

% deseription al beiler protect!
[ \ 'T graphs showing the perft
{ %

» Description of means o accomplish primary frequency centrol according
to grid code

» Description of means to accomplish secondary frequency conirol
according to grid code

» Time schedule engineering for deliveries, ereation/installation,
commissioning tnd relisbility 1est run '

» Complete description of the Plant offered including deseription of the

and the equipment

» Layout drawings of the Plant

s Dimenstoned drawings and sectional views of the principal plant
compaonents including materials

» Schemutics of the principal plant systems

» General deseriptions of individual systems and descriptions of operation
meluding description of stari-up, shuldown and emergency shutdown
peocedunes

« Al other documents necessary for comprehension of the oifered plants
and equipment

« Documents on the quality assurance system, including Quality Assurance
Plan (The Quality Assurance Plan shall meet the requirements of 150
9001:2000 and cover all activities under this FTS.)

« Treining program and schedule for Employer’s personnel

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

» List of personne! including qualification to operate the Plant and to
perform day-to-day maintenance

» Initial Spare Part List as described under BO3.7

= Equipment maintenance schedules for reliable centered mainienance,

Mechanical

« Process flow dimgram of all systems

& Performance diagrams of main pumps and' fans

& Plant and major equipment stert-ug carves for cold (all material on
ambient temperature), warm and hot start up fo MUR

= Water and waste waler mass balances.

» genersl outline of installation
s main control loops

temperaturcs, steam temppfutures etc., including h-p-diagram)
ient conditions and fuel variations

ing material, dimensions, highest flue gas
temperature and hj steam temperature, design material emperature
and maimum
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B0D.382 Documentation after Award of Contract

The documents required for design, construction, installation, operation and
maintenance of the entire Plant shall be submitted by the Contractor in good
time so a5 fo permit the Flant asa whale to be erected i compliance with
the specified time table.

All documents, including the installstion and operation and maintenance
manuals as well &5 the releted software shall be in fluent, legible English. In
addition, operation and maintenance manuals shall be transiated into Bangla
and provided as paper copies and in electronic format.

The Contractor shall list all the drawmgs and submission schedule for the
Employer's approval. Only the most important documents are Hsted below,
These documents shall be submitted sufficiently in advanee, so that
corrections and amendments desired by the Employer as well as
resubmission of the documents will not result in any delays with respect 1o
the guaranteed time schedule. The Employer reserves the right to request
from the Contractor additional drawings, documents, etc. as may be required
for proper understanding and definition of the design and engineering of the
Plant,

The overall responsibility with regard to completeness, correctness and
suitabitity for the permit application process remains with the Contractor, In
no CASE ANy comment, correction, amendment and approval (if any) by the
Emplover shall relief the Contractor from this responsibility.

The drawings and documents 1o be submitied during this stage are listed in
the various Sections and comprise the following. They shail be submitied
within the specified time scale caloulated in wecks after Award of Contract.
Details shall be agreed ﬂm.mdmg 1o the approval procedure for drawings and
documents above.

The Cantractor may propose modifications to the list as given below, in
order to ensure timely completion of p:rmitapplimﬂun documents and —
performance of the works according to the project's requirements and in_#ie O
%( accordance with the specified project time schedule. Any modification § 4

this List shall be submitted for Employer's review and aspproval.
The Employer reserves the right to require detailed information on the Y

ff’:ﬁh progress of drawing and document prepasation from the Contractor af s
ﬁ'.-‘y ¢ during this stage.
I|l_|:,- 1—-—I|'I . = o - . ¥ T .
1'" "'\R = W .r'l-nilf h; - 1-..,'!” S TR R L et
X ©7 Document ﬂ“rvrawimn R
s Geneéral
s Cumant kst of drwsings i A evary 1 manth
&  Compilete §st of documents I 4 every 1 monih

BIA0AD T GHT-A ST 05N FICHTHNER BO-51
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» Oyerall tme schedue for
design, manufaciure, SUSElY,
assembly, erection and

for the principal plant
componants and all /
ll: -
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dates for completion of any
preparatory work from others

and pressure, dimensions,
insutation thickness of all

Pipes

s Star-up
diagrams with descriptions

commisEioning
Bl R

B4 DA ERCHT-1SPORT S-S FICHTNER }J/ Gh—so-63
RIFECLIEPCMain Planb'2d 151/ .
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» [Design caiculations of pumps,
s, piping, &t

. Mﬂu'ﬂltdmmsﬁr
ail difarent kinds of electrical
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E1A0ADA/FICHT-A5METS w5
EFPCLEPC-Main Plant 20051
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= [Disgram showing power
refaled transiormer vs,
amblent temperature from +20
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schematics (both in machine
language and according to

BI40AD FISHT -1 BTOZ7 005 FICHTHER Wﬁ@ ? E
BFPOLEPC-Main Plant200 a1/
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Arrangement ngs
external systems including al
supgy and disposal faciiies,
rosds with manoauvring areas;
outdoor faclitles (sewage,
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3 -,:;ilmﬂzﬂ m __mwm
A AR FL0 Pumose pietmirary  Final?

furaﬂ:ndlt
{A. E., turbine, beiler and stack
Fuuﬂabfuﬂt-':l

ok il .
If (f: 3 \IL || statical and dynamical analysis
e “o ) stnuctures of the Plant

o Foitalion dreidigs wnd | 4 Ty
ather Underground concreie
works
B4 LA FIGHT- 18 a4 FICHTMNER
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» Quality assuwrance manuals

] rating manual 1 meonth @fer
Instructions of the Plant with A Unit
description of all systems, commisslon:
process=s and funclional ng
groups

= g4 hullt dosumentalion
= general and individual conirol

concepd description
Plant and aquépment

Fl.u'pan A for Approval
: for information

B0.3.8.3 Data simulation models

following data:

% W a ¥ +"nt' ] i fﬂ]ﬂﬂ“ﬂ'ﬂﬂl
Y1 “__ . a5 S, S ¥ i "I h =
Genersior step-up Raling MVA
transformer
oL Lt R B R BT L AT,
High valtage connection
Low voltage connechion
B 40AM FICHT-157 D05 o8 FICHTMNER ﬁ"'—
BIFPCLAERS-Main Bari2014% OOg-883 yf-"/ 0 ﬂﬁﬂ-ﬂ: ;
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B0.3.54
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Requirements for documentation

Unless agreed otherwise, five (5) hard copies and three (3) sets of electyonic
copies of 8]l documents arc to be submitted in the Englich language. In
addition, operation and maintenance manuals shall be translated into Bangla
and provided as puper copics and in electronie format. Electronic Coples
shall be submitted in primary original data format (e.g. DOC, XLS, DWG)
as well &5 in a printable non-proprietary document format (e.g. PDF).
Especially P&IDs shall be submitted as DWG files and PDF files.

The Contractor shall provide, install, operate and maintzin & web based
electromic data room / data server. The format and filing system shall be
mutually agreed between Employer and Contractor.

All documentation shall comply -:a-.rith wﬂ:ﬁ_:lrm dﬂn:ﬁm:nm!u.:m instructions
according to Employer's requirements, Detailed requirements. for
documentating will be determined during contract execution by the
Employer.

Contractor shall comply with Employer’s directive concerming
documentation requirements for implementation in sn automated plag

operation sysiem.

[be final documentation including but not limited to operating manualid:
maintenance and service manuals, component documentation, assembly
documentation, drawings and listing, ete. shall be submitted in the English
languige. In addition, operation and maintenance manuals shall be
trapslated into Bangla and provided as paper copics and in electronie format.

Contractor shall also integrate and submit all the abowe data for each Unit
into the PSS®E load fMlow raw data file ("raw data") and PSSPE dynamic
ritw data file {"dyr data™) which are ready to be used for studies an operation
and planning of the Grid System by PGCB using PSS®E (10 be confirm by
PGCB/BIFPCL)

Data for each Unit shali also include reactive power capability curve of the
Facility, written in the format compatible to PSS®E activity GCAT, For this
purpose, &t least |0 (ien) pairs of data on the genertior reactive pawer

" Eapability curve shall be provided for each Unit,

/
' The final requirements for Trensmission lines and interconnecting Facilities

docurmentation will be subjectad ta PGCB's epproval which will be made
known during execulion stage.

S140A01 FICHT- 1570270545 FICHTHER ;,&‘/ e
BiFPGLEPC-Maln Pani20i61/ W ﬂ u "J U a E
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B0385 Approval procedure for drawings and documents

The Employer rasarves the right 10 ask the Cantractor 19 submit drawings
and nther documents for approval to the Employer or ta its representative.

RBefore submittal of any such drawing er other dogament, the Contractor
<hall submit a detailed list comprising all drawings or other documents the
¢ ontractor will produce. Bascd on this list the Emplover will decide which
drawings or other documents will have bo be sibmitted for approval,
informetion of other purpose. |

The documents for approval aré primarily basic documents and all
documents that are required to check that Cemtractual and operational
requirements are met. It is expected that in total approximaiely 600 to 800
documents will be for approval.

When submitting drawings or other documents for appraval, including any
prepared by subcontractors, the Contractor shall certify in each case that he
has examined cuch drawings or documents and that they comply with the
requirements of the Contract. 2

The Contractor is requested to provide Third Party Verification of structural
documents; e g. structural analysis, drawings and connecting details prior 10
euhmigsion for approval, These documents must contain all information
necessary for the execution of the works,

Approval of a drawing or other document will imply that:

» They have heen examined and appear o be in aceordance with the basic
design concept of the project and meet the requirements of the
specification.

s They have béen cxamined in relation 1o compatibility of the items and
equipment with the spacifieation and respect of interconnections with
pther itoms, equipment oF SYSIBmE.

s The Contractor is not relieved of his responsibility under the Contradt.

Q/ The Contractor is to arrange for the revision history of drawings and othser
documents as follows. The first revision <hall be indexed by the letter A~
4o Howed up by the respective letter in alphabetical order.
Lyt the drawing or document is approved for construction by the Employer
$rirs representutive the document shall be indexed with the number “0%
0y lowed up h:,r the respective nuimber in 'Eh.fl:lﬂﬂ!l]giﬂ-ﬂ order. Henge, the
Tequente of the revision index of a design document shall be as follows: A -
#B.C-[.]+0-1-2-].) Each revision is 1o be listed in the revision
hiziory with the respective date and a short description of the
modification(s). In addition, all modificationis) shall be hightighted and/or
marked up as specific and detailed as possible.
# # '=-=:-:t_ ™
o !

B AT IFICHT- 15702 TS5 FICHTHER - M EH‘_ Bh-74
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B0.3:9.5.1

B0.3.951.1 Testing Progedure and Protocols

o : e
e
|

]
L]

b

Furthermore, each drawing/dooument shall be indicated with 2 unigue
document number according o the following standard:

Maitree - Unit - KKS - DCC - 12345 - XYZ - REV
Where:
Maitres Project-Denomination
Unit - 00 {for common), 01 (for unit 1), 02 (for unit 2)

KKS - Function Key as per KKS system (1 o 3 Jeters)
pCC - DCC code according to EN/EC 61333

12343 - Document number

XYL - Sub-/Contractor number

REV - Revision index

For each comment, the Employer will allocate 8 priority inn the TCS
(Technical Comment Sheet). The priorities range from 1 10 3 as follows:

1 . High Priority
) - Medium Priority
3 - Low Peorty

The TCSs are to be named with the abave described idemification key and
the supplementary ending ... - RI" (“Revision Income") for TCSs being
sent fram the Contractar to the Employer aad “... - RO™ ("Revision
Ohstcome” ) Vice YeTsE,

The Contractor shall be responsible for any discrepancies, errors or
omissions in the drawings and other documents supplied by him, whether
such drawings or other documents have been approved or not

Docurnents which require Approval from Grid Operator/BPDBE

Documents especially test procedures and protocols, which are dug 10
approval by the grid operator or BPDB required following specific timpssye=
submittal and epprovel. '

At Jezst one hundred and twenty (120) Deys before the scheduled :
commencemen of the testing and Comm issioning of the Plant, the
Contractor shall, upoe request from BPDB, submit to BPDB detmiled
procedures and protocols to be used during the corresponding testing.

APDB shal! have the opportunity to provide written commens, Fany, on

the proposed procedure and protocols within thirty (30) Dy of recelpt from
the Contractor of said documentation, If BPDB f2ils 1o submit written

s amments 1o the Contractor within the thirty (30) Deys stipulated above, it
shal| se deemed to have accepled the detailed procedure and protocols

= provided by the Contractor, |

— 000033
844080 FIDHT- ST IE S FICHTNER ,D_G_E-H.a-g-' .-"J"-'f "ﬁ__ﬂﬂ-?ﬁ
BIERCLERS Main Pand 30161
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On receipt of such comments, if any, the Contractor shall review and submit
the final procedure and protocals, 1o be used for wsting not later than sixty
{60 Days pricr 1o the seheduled commencement of the respective Testng
and Commissioning:

{FEPDE fuils to submit written comments to the Contractor within the
thirty (30) Days stipulated above, it chall be desmed 10 have accepted the
detailcd procedure and protocols provided by the Contractor; and 33

if the Parties fail to reach agresment on the procedures and protoools
within sixty (60} Days prior o the scheduled commencement of the

respective testing and Commistioning,

the matter may be referred to the Engineer by cither Party, and the Enginesr
chall make the decision 6n the protocol and procedures within the five (3}
Days of the matter being referred e it, and such decision shall be binding on
the Parties.

Start-up and Test Schedules

At Jeast ninety (90) Days before commencement of lesting
and oommissi =Tt Cenerating Unit or the Plant, as the case may
iended Start-Up and test schedule for such umit,

Operating Proceduras

4 Not later than one hundred and twenty (120) Days be
prevailing Scheduled Initial Operations Date, the C
request from BPDB, provide BFDB with draft opepadi
dealing with all operation interfaces between B
including, but not limited to:

method of Day-to-Day communicati
key personnel list

clearances and switching p
putage scheduling

capacity and energy reporti
operating log; and
reactive powes sup

{ Wi chig Agreemen, the designs of the Facility
(including the Metepifig System]. the Technical Limits and Prudent Utility
the *“Operating Procedures™).

b, Within t
Procedfires, BPDYB shall n
ents or additions.

{30} Days after BPDR'< receipt of the draft Operating
nmmrﬁi.ﬁj’ reuested deletion

u;;-(ﬂl: £
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%

0eooa

{
sehos "

TO2 TSN

Page 49 of 308


6188680
Text Box


75321/2020/PS-PEM-MAX

B0.38.6

c.  The Company shell make any deletions, amendments prdditions that
BPDB reasonably requests unless they would be i istent with this
Agreement, the Technical Limits, the desi the Facility (including
the Metering System), or Prudent LItili :tices and provide such
revised draft to BPDB. which shall befreated as final Operating
Procedure, net later than thirty Days befbre the then prevailing

ety may, from time to time, request revisions to the Operating
ures subject to agreement from the other Party.

Quality control procedure

A comprehensive guality control proceduore / quality assurance
programme for 1ll aspects of the works shall be prepared by the Confractor
aryd shall be submitted to ite Employer for approval.

The Contractor shall adopt suitable quality assurance programme (QAP] 1o
ensure that the equipments and services onder the scope of Contract wm-ﬂm-
manufactured or performed within Contractor's works or at his
subcontractor’s premiszs or it the site or at any other place of work are in
scpordance with the specifications. Such QAP shall be outlined by the
Contractor and shall be finally accepted by the Employer or his authorized
representative afler discussions befiore the start of work, The QAP shall be
generally In line with 150 Systems.

The quality assursnce program shall consist at least of the following:

« testing during manufacturing
» workshop nspections and testing
« factory acceptance tests (FAT)
 (esting at site
+ construction imspections and testing
» erection / mechanical completion
« pre-commissioning and commissioning tests
commissicning) 2
« optimization of oversll Plant =7 —
» final inspection and testing /" °
» Bench mark testing -
o completion (est
« performance tests
» reliability test run. p RS

An outline of the proposcd comprehensive quality 3ssurance programme 8
to be provided with the Tender and is subject to review by the Employer.

/ & B0-77

AFPCLEPDL.Myn Plank# 0154/

L14DALA/FICHT- 157 0T706-45 FICHTHER EE E

Page 50 of 308 ﬂﬂﬂ'ﬂgu

54


6188680
Text Box


75321/2020/PS-PEM-MAX

G

- -‘_1\-
=t 1 Ry

g/ b
a1 .
5

Y

The Cantractor shall provide complete |sharstory facilities and staff1o
perform the required tests. The facilities could be fully or partially on site.
Amangements could be made with an experienced testing laboratary ©
support the site laboratary. all subject to the approval of the Employer.

Only approved fully qualifisd and experienced staff shell carry out the
quality control all in Accordance with the approved guality control
procedure.

The Contractor shall appoint a dedicated, cxperienced and competen
DQA&DC in-change af site, preferably directly reporting to the project
manager, supporied 45 necessary by experienced personnel, 10 ensire the
effective implementation of the approved QAP. An indicative structure of
Contractors QA&QC manpawer required to be deploved at site shall be
submitted with the Tender.

The results of the tests shall be made available 10 the Employer within 24
hotirs 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 issoed by the
Contractor to certify the readiness for equipment erection (see Section BO).

The Employer may instruct fests al po eosl provided either the overall
frequency govemed by the specification is not exceeded and the notification
given to the Contractor is equal to that currently being provided by the
Contractor for his normal testing in formality and warning, or the Empleyer
has due cause o suspect a change in the quality, such concern having been
advised 10 the Contractor, The Employer may instruct sampl ing, testing or
both which satisfv only some of none of the above criteria.

The Employer shall have the right to carry out independent inspections and
testing either using his oWwn FESCUrCEs O thase of a third party. Should the
Emplover requirs the results 10 determine the conformance with the
specification then he shall notify and inform the Contrastor,

As far as is practicable the Employer shall have free access 1o the site,
Fabrication areas and suppliers wark at all Gmes without notice. Should he
fiscover unsatisfetory work then he will invite a formal joint inspeciion,
Eithet after such an inspection or if the Contractor daclines the invitatiog th
Employer shall issug fnstructions with regard to the fauits and their e
reparation. -

Shauld any materials, items or complete parts of the works fail 1o coni

. with the requirements of this speci cation when (ested in accordance ¥ i

this Section the Employer may reject such materials or 1lems, o condem
complete parts of the warks, and demand of the Contractor such

- / replacement or madification &s may be pecessary to ensure their compliance.
BIAnADY FITHT-157 02T 055 FICHTNER y BO-78
BIFFCUERC-Msin Plerb2015] aao0%2
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$hould modification or adjustment e deemed 2 satisfactory alternative 1o
demolition and for removal, the Contractor shall submit full details in
writing such modifications [0 the Emplover for approval, and should such
approval be forthooming earry them oul without undue delay.

If however, the Centractor is required fo demelish and /or remove any such
items or materials this shall be carried eut quickly and with as linle
disruption to the works as possible.

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

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

Approvals previously gramed for any materials etc, shall be withdrown if
they are not properly transported, handled or stored and otherwise protecied
against weather or contaminants which may adversaly affect their propertics
arsd subsequent performance. The Contractar has the option of removing
such materials or having them retested for approval,

The Contractor shall submit to Emplayer, the quality plans and ficld welding
schedules (for ficld weid of pressure parts only), along with test procedures
and WPS endorsed by designer wherever applicable, for ehecks to be done
during manufacturing and ercetion, for revisw and approval by Employer.

B0.3.10 Options and Altematives

B0.3.10.1 Option 3.1 r made of concrete (Optional Offer) =

Refer to Amendment No. 1, B3,

B0.3.102 Option 32 Combined Limestone System for Bgth Units Ll
{(Optional 7 i
'ﬁ- ':"'“‘
Refer to Amendment No. 1, B3. ': : .

\ _
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. per section B7. 1.1, Cables and raceways are

T

o

= fsmsml:ﬁnﬂ Water:

# s described under Section B the supply of construction water is in the
"- -
scope of BidderContractor. L 15 nol allowed w use ground water. Far =
construction water shall be used only river water suitably treated for hi %

pUTPOSES.

BD 4

FA0ADTEHSHT-1 ST02708-5 FIC
BIF P CLIEPS-Maln Plank201 5

2

Interfaces to electricity dispatcher

ot B

comtrel, monitoring and voice channels will be providisd
and BPDR"s National/ Regional Control Center by
shall provide interconnection within the Facility for
jrewits/ channels

000097 ;{E#“

v

Communica
between the Facih
BPDA. The Contrac
all such commmunication
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Metering devices of electrical signals such as frequency, voltage, active
i , &nd energy shall be provided:

tariff metering at the swinchyard
i for the power unit axd additional the Piant for intemal belencing
ptirposes of all swits and all generators.

The final number and type of metering device, their sccuracy and signal
interfice requirements shall by according to the Employer's requirements
(see Part B10 and Annex E) ang the requirements of the relevant grid code.

B0.5 Technical Schedules

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

d Service Suppliers
B0.6 General Technical Requirements

B0OB.1 General requirements
The following directions, information and technical requirements for design,

engineering. manufacturing, procuremert, 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 anly where additional end/or spectal requircments are
specified.

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

Any changes on the design of any part of the Blant, which may becay
necessary after signing of the Contract, have Io be submitted by the
Cuntractor in writing to the Employer for approval, being sufficienthys
gibstantiated and justificd.
o -.j._'-’-g::‘___
" : % The Plant shall be new and clean, and designed, manufactured and arranged
i s thit it will hive a functional design and & pleasant appearance. All parts
. " ofthe Plant shall be arranged in such 8 manner as to facilitate survelllance
by the pperator and 10 ease maintenance, operation and control,

S The parts of the Plant shall be designed and arranged sa that they can be
easily inspected, cleaned, erected and dismantied without necassiiating large
ccale dismantling of other parts of the Plant. They shall be designed,

m_Eﬂ'-ﬂ?
aeg106
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mentfactured and pul into eperation m sccerdance 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 reault at the [owest reasonabie cost consistent with reliability, safety
and expedition.

The regulations, standards and puidelines listed in the Specification as well
as all applicable laws and governmental decrees, reguletions, orders, eto
shall be observed in the desien, calculation, manufacture, ereclion,
installation, testing, commissioning and start-up of ali parts of the Plant.

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

» All parts of the Plant shall be suitable in every respect for continuous
pperation at maximum outpet 25 well as part loads and expected mnsient
pperating conditions peculiar to the site and shall be able to safely
withstand the stresses arising from the opersting conditions without any
reduction in its planned life.

= The Contractar shall familiarize himself with the conditions on site.

» Suitable and automatically acting protection and safety messures shall be
provided for automatie 1had reduction or shut down of equipment in cace
of abnormal operating conditions.,.

= Switchover to stand-by units shall be automatically, as far as required for
continuous Mant operation without mterruption of Plant operstion.

s In case of equipment and/or system shut down process conditioned
drainage of componeats (such as pipelines, tenks, etc.) shall be performed
autnmatically fram the control room.

& Minor equipment which, in case of failure would ceuse a failure of a
power generation unit andfor the Plant is to be provided with a stand-by
facility in order to ensure further operation of the power generation wiit
or the Plant.

o Al live, moving and rotating parts shall be provided with appropriate
effective protection in order to avoid danger 1o the operating staff. All
mietal 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 bot condition without
necessitting special or preparatory measurss.

« The project language shall be English.

BO.B2 Standards and codes

The work must be performed according to the most recert relevant codBs?
standands, accident prevention leticms and local rules and legal
regulations. o

i 7

B34 0AM FICHT-157 027088 FICHTNER Wﬂ,}:‘gﬁ 0-84
BIFFCLIEFT-Malr Plant@018r! -3
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All materials and equipment supplied and all work carried oul as well as
calenlation sheess, drawings. quality and class of goads, methods of
inspection, specific design features of equipment and parts und soceprances
of partial plants shall gomply in e¥ery respect with the applicable gtandards,
codes and regulations 10 be chosen from the following:

. Américan Association of State Highway and

transportation Officials AASETO
« American Concrsie Institute AL
» American Gear Menufacturers Assoclation AGMA
s American [nstitute of Sicel Construction AISC
« American Iron & Steel [nstifute ATS]
= American Moving and Conditioming

Association ANIES:
« American National Srandards Inshinste ANSI
s American Petroleum Imstitate APL
« American Public Health Associabon APHA
o American Socicty for Tesing and Materinls ASTM
« American Socicty of Civil Enginecrs ASCE
. American Society of Heating, Refrigeration &

Air Conditioning Engineers ASHRAE
« American Society of mechanical Engineers ASME
« American Water Works Assesiation AWWA
+  American Welding Sociery AWS
s American Wire Gauge AWG
« Anti-Friction Bearing Manufacheres

‘Association AFEMA

Architecturel Institute of Japan Al

Association Francaise de Normalisatioa
British Standerds Institute BS
Chlarine Institute Cl

L ]

L

L]

]

« Deutsches Institut flir Normung

o Diesel Enging Manufacturers Association
« Europesn Norm EN
-

L ]

L]

.

%( Expansion Jeint Manufacturer Association EIMA
Fédération Européence de Manutention FEM
gt Heat Exchanger Institute
o / » Hydraulic Iastite
. Mluminated Enginsers Society
1 institute of Electrical and Electronics
3 ;  Enginoets
N Instrument Saciety of America
« Insulated Power Cable En gingers Assoeiation [PCEA
s Intcrnational Electrotechnical C ommission IEC
s Internaticnal Giandards Organization 150
» Japanese Architectural Standard Specification JASS
pmpsmree, PSR aatie# V)00,
age 56 of 308 ﬂllﬂl[l?.
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» Japanese Electrical Manufaciurers

Asscciation R
s Japanese Electrotechnical Institule JEC
» Japanese Industrial Standards 1S
s Manufacturers Standardization Society MSS
« National Assoeiation of Comrosion Engineers NACE
» Natjonal Electrical Code (USA) NEC
s National Electrical Manufacturer’s

Association (USA) FEN
« Nutional Electrical Safety Code NESC
s Mational Fire Protection Association NEPA
« Natjonal Structural Code for Building NSCB
« Occupation Safety and Health Administration DSHA
+ Portland Cement Association PCA
s Properties of Water and Steam FE
» Scientific Apparatus Manufacturers

Association DA
= Society of Automotive Engineers ASE
» Standards of Japanese Electrotechnical EC

Commitiee
» Steel Structures Painting Council S5PC
# Technische Vereinigung der VGER

Grosskraftwerksbetreiber
» Tubular Exchanger Manufacturers

Association THIA
» Underwriters Laboratory | UL
» Lpiform Building Code LBC
s Verband Devtscher Elekirotechniker VDE
# Vercin Deutscher Ingenieure Vi

9‘}{ s Vereinigung Deutscher Elektrizititswerke VDEW

(Association of German Power Plants)

s  Waler Pollution Control Federation WPCF

.e' .'.-'

f anmﬂy all internationally and nationally recegnized standiards as above
- wll;l be applied, except if specific standards called for by:

, J Decupational Safety Board of Bangladesh
~—-—"" }) Department of Inspection for Facworics and Establishments, Bangladesh
¢} Department of Environment, Bangladesh
d) Bangladesh Power 1euslopment Board
¢} Bangladesh Encrgy Regulatory Comimission
f) Ministry of Fower, Energy and Mincral Resources
g) Bangladesh Fire Serviee and Civil Defence Ministry
h} All relevam Bangladesh National Statutory Regulations
i) Bangladesh MNetional Building Code
1) Bangludesh Standards
k] Local Authorities.

BY4LA I FICHT- 1 87027 055 FICHTHER
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All steam boilers and unfired pressuse vessels together with associnted
pipework and fittings shall comply with the Bangladesh Boiler Act, 1923
with amendinents,

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

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

Environmental Conservation Rules

Bengiadesh Energy Regulatory Commission At

BERC Licensing Reguiation

BERC Technical Quality Standards;

Bangladesh National Building Code;

other applicable Jaws in Bungladesh;

IFC Performance Standards on Environmental and Social Sustamability;
IFC / World Bank Group Environmental, Health and Safety (EHS)
General Quidelimes |

IFC / Waorld Bank Group EHS Guidelines for Thermal Power Plants;
« TFC/ Waorld Bank Group FHS Guidelines for Electric Power
Transmissior and Distribution.

It is the Contractor's responsibility to provide sufficient evidence that any
national or other standard the Contractar 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 ligt of all standards, codes and associated stendards rejerred (o,
(o which the work i% to be performed. A copy of all applied standards shall
be forwarded to the Employer. The Contractor shall supply preforably o
(2) searchable softcopies, clse two {2) hardcoples each,

BO.G6.3 Plant and equipment identification

The Cortractor shall apply a plant identification system showing the neme
%( and number of cach item of Plant and its respective amangement drawing
= number and sdd any additional ittms necessary to fully identify the Plant.
=8 5 xq‘\fqll design submissions shall include a desailed labelling list ndicating fhiy ) 2
! idbel text, size of the lettering and fixing details for the spproval of the ] BIFPCL !
| / loyer or {1s represeniative.

— " Theientification and numbering of equipment. systems, items, ete, of
supply, as well as of all documents and drawings shall be in accordance with

A& RADS U CH T AT0ETOS-vE FICHTHMER
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the VOB guideline RDS-PP (Reference Designetion System for Power
Plants - KKS system).

There is 1o be anly one agproved deseription for any one nem of Plant and
this must be used consistently for Plant, electrical and instrumentstion
designations throughout.

The Contractor shall supply all labeis (Plant and Equipment Identification
Plates), nameplates, man facturer's equipment nameplate, instruction and
waming plates necessary for the identification and safe cperation of the
Plant, and all inscriptions shall be in the English language and Bungla
lenguage.

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

permitied.

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

Waming plates shall be manufactured from stainless steel or aluminiw.
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 individunlly identified by
satin or mat finish stainless steel or aluminium labels,

Fach circuit breaker panel, electrical control panel, relay panel, etc. shall
have a circuit designation label on the fromt a5 well a3 on the rear panels
engraved with black lettering in accordance with the cireuit designation
system. Circuit designetions must be precise and convey complete
information. There should be no doubt whatspever for the operation as 10
which area of the Plant a parficular feeder is supplying with power, Labais
such as interconnector 1 or feeder 2 are not accepiable. Comidor type panels
shall in addition have sireuit designation Jubels within the panels,

?*%mrk systems shall be identified with a colour identification systems in

satiformity with the colours accarding to the Employer’s specification, with

" calburs at the nameplates and, (Fnecessary by eolour bands and with KKS
‘nyimbering and plain langrage. The direction of flow shall be shown.

Each valvefinstrument shal] be fitted with a stainless stee] or alumirnium..
rameplate indicating the valve/instrument service and reference numBEess )
accordance with the approved equipment coding system. /

Page 59 of 308 [H] ﬂ ]. :] 5
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Where possibla valve namepistes shail be circular and shall be fivted undes
the handwheel captive not. They have to be of such a diameter that there is

a0 danger for persons operating the valve or that they do not prevent lock-
off of this valve; on chegk velves and small valves the Confractor may
provide rectangular nameplates fited 10 brackets on the valve or anached to
a wall or steclwork in a convenient position adjacent to the valve.

B0.64 Marking and labelling

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

the packing list

All cases, packages, etc. are to be clearly marked on the ontside to indicate

the total weight, where the weight is bearing and the correct position of the
slings and dre to bear an identification mark relating them to the appropriate

shipping documents.

All stepcil marks on the outside of cases are cither to be made in waterproof
material or protected by shellac or viernish 1o prevent obliteration in transil.

B0.65 Corrosion profection, coating and galvanizing

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

Surface preparation, as well 48 profective coatings and coating Systems are
based on this specification in order 1o assure that strctural 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 produets can be obiained internationally.

Regarding maintenance work (storage), application and supervision of
%, coating work, choiee of coating suppliers should be minimized. At Ay :Idl:. g

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

—_— manufacturer,

i 5 e 1.8 7
f. I/ " The materials and equipsnent vsed, the methods of application and the Y&
jality of work shall a1 all times be subject to the inspection and approv “' :

Emplover or his Representative.

T e f:['a mitigate crevice corrosion, the designs and construction of siructures and
equipment shall ensure that pe collection of water occurs in crevices which

could lead o crevice cOrROSION.

RN DA FICHT-A BT ITU B FICHTNER H'q"ﬁ‘i—ﬂ-?- " & Bo-93
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It s the responsibility of the Contractor te ensure that, for all supplied
equipment {including that from sub supplisrs):

» The protection system is perfectly suitable for the Site conditions and for
the specific purpose.
The shop paints provide a sufficient protection during transport, slorsge
and erection.
The shop paints are suitable for handling and erection conditions

(slinging, Site welding works etc.) and are compatible with the Site
Tinishing coats
All necessary precautions are taken in order to prevent damage to paints

during storege, handling, welding,

The necessary reprirs are carcfully executed as soon as possible.
The colowr RAL number of the finishing coat has been approved by the

Employer, including identification code for piping.

Standardised equipment will be painted according 1o the manufacturer’s

standard.

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

coating.

Codes and standards
Applicable standards are:

Product deta of coating manufacturer

DIN 2403  Indication of pipe-lines according to Mowing material

DIN 4762  Surface roughness

150 8503 Surface roughness

DIN 8201 Part 1-0 tight bissting agents

DIN 50976 Corrosion protection, hot dip batch galvanizing of single
parts, requitements and lesting

DIN 55928  Part 1-9 corrosion protection of structural steel
wiork through protective coatings and topedats

IS0 8501

%/ o IS0 12944

i __ “w RAL

I
L]

4 ( “» IS0 85011

5§

rface preparation and clesning of surfaces in the shop I "

Preparation of steel substrates befure application of
paints and associated products
Paints and varnishes — corresion protection of sizel

structures by protective paint systems

Calour card

Preparation of steel substrates before application of I’,;

paints and related products
Vol | and 2 Stec] structure painting council e

Prior to blasting, areas have to be cleaned from oll, grease, paint residues, -
splatters, welding splashes and welding slsg vsing a suitable agueous

degreaser, or solvent for maore severe grease contéminetion, The cleaning
shoald be 10 provide a “water break free surface”™

B4 FICHT-1 5T 02 Ta5-v8
BIF PELEPG-HWan MertRO15)
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Sharp edpes have to be rounded off.

Contaminations caused by salts, acids and alkali solutions shall be
eliminated by rinsing with water up to & pH value of -8 Sgjuble salt
coniamination is to be tested using the Weber Reilly test method (or simelar
epproved) and pH Is to be tested using universal ndicator paper strips prior
to ¢ontinuation with the blasting,

The preparation of substrates shall be carried out on the basis of the
specifications of [SO 12944 part 4 and IS0 B501. The preparation of sieel
before application of paint and related products shall be in line with IS0
11124 for metallic blast cleaning abrasives and IS0 11126 for non-metallic
blast cleaning abrasives. No recycled blast grit may be otilised.

Afier 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 1ake place cutside of the high humldity periods of the day (i.e.
maximum relative humidity of 80%).

Cleaning to be performed on sire

Steel work protecied by shop primer after arrival on site must be cleaned of
salt, sand, oil, eic. before the first coat of paint is applied on site, Shop
primer damaged during transport must be rectified by blast-clegning and
coating befire application of the sife costs.

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

If a protective coating of cuncrete is required, conerete shall be allowed to

cure before painting. : ; m\
% Transport and erection damages, as well as damages which resulr n’r
f,.-?__h‘ udditional welding have to be repaired a5 goon as possible. The -' ‘el |
7 € areas have to be derustad with romting or stee] brushes, abrasive wh and ,..-‘ﬁ)/
f{ - ﬂ“" * abrasive blasting according to DIN 150 83011, g,
| T 'y & ! |
I “ ) Cleaning of prime and intermediate coats (if required)
e 'In prevent contamination by mineral o1l producis, aress with prime and
- intermediate coat have to be meated 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 o be removed according to
required purity. Metallic arcas which are provided with femparary corrosion
protection have to be cleaned. No oxidation products shefl remain on the
surfacs, Further care shall be taken that on hot components, no destructive

or reaction products will be released when heating which could injure

insalaticn.
R1ALAGFICHT. 15T 70548 FICHTNER o lliJ"‘_'JE.I.'."-E.'.I
RIFPCLEPC. Msn Rin20ian
000108
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Application procedure

When using the prnﬁded coating marerial, strict adherence 1o &/ application
instructions given in product date of costing manufacturer is necessary. o
obrigin the maximum performance, technical data as well as application
instructions for the individual coating matenal have to be strictly followed,
For & multi-layer coating system each layer has to have a different colour
shade in order o clearly identify number of coats applied.

The last finish coal has 1o be applied in the specified colour shade.

All paintings shall be performed according to 150 12544, The durability of
all paintings shall be “high” which comesponds to | 5 years.

The imterval between applying the different costs has to fallow 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 ane has to be repaired, All coatings have to be applied without
retarding.

Following application procedures are allowed:

» prime coats by airless spray
areas like disconnections, angles, comers, ete. which are difficult to be
reached can be applied by brash or roller

= repair of prime coat by brush

= finish coats _
» at works by airless spray, roller or brush g
« at site by roller or brush or airless spray. AR 1T o« .;

L

When applying coating systems by roller, rollers have to be of kind M - :;,F
quality which make an appropriate application possible.

Control areas in accordance with the coating supplier’s Instructions have o
be applicd. For this procedure, a schedule for control areas has 1o be
prepared by the Contracior and coating supplier which corresponds with the
requirements of the warranty agreement.

Number and performance of the control areas have 1o be done in sccordance
with IS0 12944 part 7 ahd have to be documented in wriling.

B,

A g application shall take place either in the condition of the relative

I'/ } h idity not within the given limit or in case of poor weather conditions
as fog, dust, rain, snow, hail or when it can be assumed that such
itions of poor weather will arise within 2 hours after application.

& —-—’fﬂl’!"mnpnt'ﬂn.:rc of the eosted parts has always 1o be above 5 °C and 3 K above
dew point.

All specified dry film thicknesses (DFT) gre minimum thicknesses.
ETALADVFIGHT-187 02355 FICHTHER M’ ﬁ'ﬁ_ BO-85
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Welding seams executed at site have to be taped with an adhesive tape of
shaut 30-50 mm efter surface prepuration (blasting or menual derosting) and
prior to pplication in the manufacturing plant and o be coated with

siripping coal

Chequered plates, nap plates, etc, have aot 10 be covered with adhesive tape,
hust have to be coated with stripping coat in & dry film thickness of at |cast
i50 um.

Edging lines on siee] structure have to be taped prior 1o application and afier
blasting in sufficient width or heve to be protected with varnish before
application. Thickness of prime coat may be 50 pm maximum

During repairing works i site on shop-primed stroctures, it is important 1hat
different coats will have different colour shades. Numbers of lavers have to
be the same 2s the ariginal coating system to be used.

Application of temporary primer o6 SUUCtures which have to be insulsted
has to be i socordance with & sufficient corrosion protection for the pericd
of storage respectively grection time.

Galvanizing

Galvanizing work sball conform in ali respests 10 150 [46] or equivalént
standards and shall be performed by the hot dip process unless otherwise
specified.

It is essential that details of stee] members and assemblies which are 10 be
hon-dip gatvanized should be designed 0 suit the requirements of tie
process. They should be in accordance with IS0 12944,

Vent hales and drain holes shall be provided to avoid high intermal pressures
and air locks during immersion and to ensure that molien zinc is not retained
in pockets during withdrawal.

Careful cleaning of welds is necessary before welded assemblies ars dipped.
All defects of the steel surface ivcluding cracks, surface lsminations, laps
and filds shall be removed in accordance with BS 4360. All drilling, o

cutting, welding, forming and final fabrication of unit members and { E}
assemblics shall be completed, where feasible, before the structures re. [ = -5

galvanized,
il

The minimum coating thickness shall be as ypecified in Table | of B ?EEI\.%\L-,". s
Structural steel items shall be first grit-blasted to BS 4232, second quality, =
(Se 2 1/2) or pickled in a bath, and the minimum average coating weight on

c1eel Sections 5 mm thick ang over shall be 900 gim’, on seel Sections 2 -3

mm thick 600 g’ mﬁt e A

7N 000116

=
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Galvanized contact surfeces 10 be Joined by high-tensile friction-grip bolls
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
waork, which is te be siored at the works or on site shall be stacked so as to
provide adequate veniilation for all surfaces to avoid wet storage staining
{white rast).

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

= cleaning the aren of any weld slag and thorough wire brushing to give 2
clean surface

s The application of two coats of zinc-rich paint, or the application of & low
melting point zine alloy repair rod or powder to the damaged area, which
is heated 1o 300 °C or the treatment with suitable cold galvanizing paint,
such as ORAFI n.z.ab 706. Mﬂn‘:ﬂthplintumdfwmhmpanmum
contain a minimum of 81% by mass of zine in the dry film.

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

B A0 FFCHT-A ST 70545 FICHTHER W :EH’"F
BIF FCL/ERC-Main PlantZoish n
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BO.6.5

e

Vibration

Steam turbine generator

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

s For the steam turbine and the genperator the vibration level, measured on
the rotating parts at each main bearing shall not exceed the upper limit of
the zone "A" &5 defined in IS0 7919 at steady conditions.

s For the steam turbine and the generator, the vibration level, measured on
the rotating parts at each main bearing shall not exceed the upper limit of
zone “B" as defined in SO 7912 for gapsient operation at raled specd.

* [n no case (except alarm condition), the vibrations messured 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 Joad conditions. 1f conflicts exist betwieen
the different specifications, the more restrictive value shall be applied.

The location of sensor element shall be according established standards and

generally recognised coded of practice.

Other rotating equipment

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

& For large rotating equipment (boiler [esdwater pumps, main cooling
water pumps, fans (PAFs, FDDFs, IDFs), condensate pumnps, efc.) the
vibration levels, measured on the non-rofating pants, shall not exceed the
upper limit of zone “A" as defined in 1SO 10816 at steady conditions. For
other aress £.g. min flow or run out flow, zone Jimit “B* shall be
maintained.

* For standard pumps, other rotating equipment and reciprocating pumps,
the vibration levels, measured on the non-rotating parts, shall not exGeag
the zone limit “B" as defined in 150 10816 at steady conditions &
equipment which is not covered by 150D 10816, the manufactygy -?"“
standard shall be applied. 3

= For all rotating equipment at transient conditions, the vibratiog
menasured on the non-rotating parts, shall not exesed the zone
defined in IS0 10814,

H-'l. For all motors, the vibration levels, measured on the non-rotating p.am
) J shall not exceed the limit a5 described in the relevant Sections for MV

and LV motors.

& The vibrations measured on the rotaling parts may nat excesd 01,5 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 mist beappliied.

BFFCLEPC-Main Pland 7o 80
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Whenever necessary, equipment shall be put on vibration dampers.

Vibration Monitoring System

Vibration shall be measured at large rotating or regiprocating machinery for
protection and predictive maintenance. This includes the wrbine, the
generator, [arge rotating equipment (boiler feedwater pufps, main cooling
water pumps, fans (PAFs, FDFs, IDFs), condensatc pumips, cto. ).

Suitable indications shall be provided in the contral reom for cach
measurement point and the measurement shall be suitably alarmed where
high vibretion levels may cause possible damage or affect the sufety of the
Flant, All the yibration 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 menitoring system (VMS) shall be relishle, accurate, casy 10
mainain, and suitable for use in such ambiest conditions appertaining to the
intended plant installation. Vibration monitoring signals for trip commands,
protection fiunctions 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 techniology. .

Standardizetion and interchangeability of components shall be tmplemented
where feasible.

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

* scli-checking and single fault tolerant system

* modular and reliable system ;

« 2 out of 3 voting, ifsignals shall be used for trips (shaft vibratil
measurement sholl be as per [SO 791942)

* hardwired or redundant serial communication have to be fo sCiyi

= All buffered outputs signals shall be passed through to the analysi %5
fystem a5 unprocessed (raw) input signals.

The fallowing criteria shall be used as a guideline for rotsting michinery
such as steam turbine, genetator, blowers and fans, mills and main feed
water pumps as well as other main pumps, in order to escertain the
moniioring points, principles of what signa! shall be measured, what is
dispiayed, and what mechanical conditions entail alarm andfor trip status:

*  non-contecling proximity probes shall be provided unless otherwise
speeified for measuring rotor shait vibration and axial position,
« wibration messuremnents shall be in displacement microns peak 1o peak,

‘:‘\\

5 Bh 009115
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= in eases which, because of process conditions, accessibility or non-
eritical service, may entail the use of machine casing mounted vibration
transmitters, the transmitters shall be of the “acceleration” type
incorporating a filter netwark, if necessary along with integration in the
monitor unit for vibration read-out in velocity mm/sec BMS. For alarm
only, one transducer may be used. For elarm and trip conditions 3
transmitters shall be used with & voling system (i.e. one high reading out
of three = alarm, two out of three = trip). Contacting type of equipment
shall meet the requirements of IS0 29354,

= velocity type transmitters shall be used as an altemnative 10 velocimeters
when mechine rotational speed and generated vibration frequency
condilions dictate,

v individual read-out of all channels shall be provided in HMI as well & in
the vibration monitoring module. Display shall be by means of & multi-
point indicator and digitzl selector,

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

« vibration parameters of the turbiné shall also be fod in the turbine coatrol
system

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

» facilities shall be provided for the calibration of the instrumentation

system.

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

B0O6.7 Standardization of makes

The works shall be designed o facilitate access and facility for inspection;
cleaning, maintenance and repair. Continuity of supply is a prime concern.
The design shall incorporate every reasonsble precaution and provisicn for
the safety of all those concemed in the operation and maintenance of the
works, The Plant shall be designed to operate satisfuctorily under all
variations of load, pressure, and temperature. i

Corresponding parts throughout shall be made 1o gauge and be
interchangeable wherever possible.

No prototype will be permitted, Continuity of operation and lowest
miintenance requirements are of prime concern. The design shal
incorporate every reascmable precaution and provision Tor the safety of all
those concerned in the operation and maintenance of the equipment &nd
plant.

The equipment must be standand fzed n.:;mp:[wﬂmhjg E‘I‘H.—ij'_—r

Qk "a 00 [1 l.i b
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BOEA  Accessibility ¥

All equipment performing similir duties shall be of the came 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 thal| be
reifuced to a minimum.

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

The Employer reserves the right to advise the Contractor of preferred type
and manufacture 10 sccure the above-mentioned requirements.,

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

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

The Contractor shall supply and erect sufficicntly large safe platforms,
galleries, stairways or ladders and sccess ways necessary fior providing safe
and easy sccess 10 all the plant items for operation and maintenance. The
Contractor shall ensure thal the whale of the access ways is of uniform

design and pattern throughout the works,

The design of all siairways, access ways etc. shall conform to the
requiremnents of the relevant chapters is Section BO,

B0.69 Signs & colour coda

General .
Safety colours, safety symbaols and safety signs must comply in LTAREG
geometrical form, colodr and meaning with the IS0 3564,

Signs for plant identification during the erection period muost b
Employer’s approval. N

The signs should be of a materizl which is weather-resistant and of
sufficient durability for (- canditione 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. Temporarly dangerousamas (c.g, construction sites,
assembly areas) may also be w by movable signs, The safety signs

L] BARHIS
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must be mounted or installed in soch 2 manner that there is no possibility of
misundersianding.

Information signs

Information signs should supply the necessary information to acquaint
personnel with the physical amangement and strueture of site, buildings and
equipment, ¢.2. floor numbers, load-carryving capacitics including marking
of floor areas, working loads of cranes, lifting g:urmd lifs, room
dentification, ete. The routing of underground pipes and cables is to be
indicated by substantial merker blocks showing the relevant identification
nurmbers.

In the chojee of information signs in siiations not covered by [S0 Draft
Recommendation 507 the possibility of using pictograms should be
consjdered. Pictograms are particularly suitable for the identification of
roomss, areas and buildings in the non-technicsl areas of the Plany, sanitary
ard amenities buildings, ste.

Emergency signs
In the event of accidents, all necessary nformation should be available

immedistely to those affected. Thus, a sufficient number of signs of
appropriste size should be installed, o.g. cscape routes (including marking of
floor areas), emergency exits, fire alarms, fire extinguishers, instructions for
special fire-extinguishing agents, warnings against fire-extinguishing agents
(COk), first and equipment, first aid poaats, accident reporting ponts,
1elephones, elc,

Mandatory signs

Signs indivating obligatory actions must b: provided installed wherever
tertain action 1% necessary, o g. do not obstruct the entrance; keep right, efc.
Signs should also indicate when the wearing of protective clothing and
equipment is necessary anid obligatory, e.g., protective goggles, protective
clothing, helmets, head guards, breathing equipment, ear maffs, etc

Warning Signs

Warning signs should refer to the existence or possible existence ut’imgm’,
&g, Mammable substances, explosive substances, corrosive or noxious
subgtances, suspended Joads, general danger, width/height restriction, steps,
risk of trapping, slipping, falling, etc.

In addition to wamning signs, appropriate black-ye!low strip markings should
alsn be used where necessary.

Equipment and Pipiag Colour Code

rems Emplover's approvel shall be chtained. For safety jusues -. i
standards and regulations shall prevail in case of discrepancy. Findps
selection is to be discussed and approved by Employer.

EVATATFICHT ABTO2IOS AE FICHTMER | ! thy— 20108
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Colour Code (based on DIN 2403:2007-05 & DIN 5381)
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B0.6.10 Units of measurement

The Contract shall be conducted in the Systems International d'Units (ST}
system of units in accordance with the provisions of 150 31 and IS0 1000.

In &l correspondence, technica! schedules, deawings and instrument seales,
the following units shall be used:

FE T

For gaseous substance: standard  Nmi'/h

%{ cubic meter par hour

neaty (LT Jote 5

L]
J&-.uapm Helvin

E e gld:
Jaule per cubic meter
Joule per gram

BIFFCL/ERC-MAin Pant201500
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Electrical conductivily Microsiemens per meber at 25 *C
mmmn'
Eleciric charge
mm_
Electric fiakd stranglh Vol per meter
mm H
BElactric resistanca
EIHHHHIIHI!IIIIIIIIIIIEEIIHﬁEﬁE:
Magnetic Mux

Energy Filowalt houwr Evih

For the therinodynamic properties of steam and water, “The IAPWS
Industrial Formulation 1997 for the Thermodynamic Properties .;fw e
and Steam"™ or the latest version thereof shall be used, -

B0.6.11 Ways, stairs, ladders, balustrades

The Contracior shall supply all platforms, galleries and stairways Rubeasar
for providing safe and propér access to the Plant for operation and effie
maintenance, The Contractor shall ensure that the type of flooring, stair
treads and handreils conform 10 & uniform pattern throughout the whale

Project,

S
(e ~he foads for the design of platforms, gallerics ete. shall be in accordance
{1+ ¢ with the Section ‘Design Loads’ of the special civil part of these

II |I g cations.
¢ v
-.\h‘_‘_. - Al platforms, gallerics, stairways and hand railing shall be of galvanized
7 stee] unless otherwise specificd.
ac0121
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All platforms and galleries shall be designed with & minimum headroom
clearance of 2200 mm and shall have a minimum width of 1500 mm clear
passagewsy 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, stairweys, ladders and other access ways shall
comply with the requirements of applicable DIN standards, BNBC or
equivalest.

B0O6.12 Hazardous areas, fire fighting & prevention systems

pctor shall take full account of any special requirements
i i the mature, hmﬂth:lg and slorage uf all [lH!Is. flammable gases

2 }r, including all facilities to ensure the safety of the
unienance personnel

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

In perticular, equipment dirsetly concerned with Plant which may give rise
to a hazardous situation shall\be designed to IEC 60079 Zone 1 or 2
requirements with electrical copnaction safety barmers or intrinsically safe
equipment equivalent to YDIE (N 71 Type Exi. Where required by the
Employer/Engineer, certification\shall be provided to confirm the suitability
of the equipment and devices.

The Contractor shall be responsible igr ensuring that all electrical equipment
instalied in any hazardous zone is destgned and 1ested to suit the relevant

zone classitication and shall be to the approval of the Employer. Cables

fuel oi hendling systems
bumer operating floors
turhine lubrication oil tenk area | | -~
penerator sealing oif tank area
diesel genorator area <
hydrogen bottle house

others required by the sbove standards,

4 ® W B & & &
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proposed epplication ghall fully comply with all conditions of the certificate.

At least all electrica ment part of the systems in hazardous area as
stipluated in the specificaion shall be of flame/explosion proof type.

For other systems the approach as described by the Bidder/Contractar can be
applicahle,

with any part of a system within the
osjon proof type:

All electrical equipment associa
following areas shall be of dust

® Elhon bunker rooms,

= conveyor transfer towers,

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

Fire Fighting & Frevention Systems
See Section B12.

EO0.6.13 Maintenance isolation

g,
BO6.14 Maerials Eﬂrf/ 207 ‘“\

BO.6.14 .1

All major equipment shal, be ananged w facilitate safe isolation Fum 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.

Ion return valves are not accepeable as 3 means of solation,

All materials shall be new and of the best quality for use in the confifions
and the variations in nver water quality (refér to Part € Annexes), the
temperature and pressure that will be encountered in servies 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
respeative code number or to exact analysis dete, and full information
concerung properiies snd applied heat, chemical and mechanical treatment
shall be submitied.

Special attention must be paid to eliminating the pessibility of eorrogion
resulting from galvanic effects. Design, selection of materials and all
methiods of erection shall be such as to keep these effects 10 aminim{lh} () | - 3

BT FICHT-2 PO 5-u5 FICH?‘HEW < 80110
o
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Matarials complying with codes and standards listed below shall beused
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
Steal DiM EM 10 ail stael brands 5235
L WI:IHM 0271 and 5366 _ _

all steal brands S238
Hot Riobed Members ard 5355,

50 8.8 (fy 2E40 Nmm?)
DIN 188001 109 {fy =600 Nimm?)

DN ai. St 37-3 per DIN 17 100,
Part 3ADIN  (fy 2350 Nimm)

1164-2
ER 1371

MR R S

Material propertics and allownble strengths

« Concrete steel reinforcement -
High vield steel deformed bars, types as per DIN 4£8-2
The max_ bar length shall be 12 M e

Iri. x 1

B PCLEPC-Main Plast20n3ns Page 78 of 308
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* Concrete steel labric reinforcement
Reinforcement quality
Wire of grade 500 (fy = 500 N/'mm ™} as per DIN 488
Welding of reinforcement s per DIN 4099,

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

* Concrete grade and specified strength
Conerete for blinding grade C12/15 a5 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
waterproafed concrete, have to be mixed in accordance with a special
design coneept, approved by a thind party assessment. -

« Conecrete cover to reinforeement bars
The minimum concrote cover for durability to any reinforcing bar chall be
in accordance with ZTV K, Seclion 6.

Concrete grade 25/30 as per DIN | 045 are minimum requirements, if not
mentioned otherwise.

Note:

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

b) Far concrele exposed to brackish water, brine and seawater splashing
& special design concept is required.

e) 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. o e
Structural steel : L ¥ 5
DIN 18800 / DIN 18801 / DIN 18807 shall be followed. || 7Y

For ell sbove mentioned material standards, the equivalent a.tanﬂa:d:—-..u.pm-"i
BS, ASME/ASTM are also accepted.

B0.6.14.2 Specific requirements for high temp./high pressure pari

maternals

The purpose of this part is to provide the additional requirements for

purchase, manuficturing and fabrication of:

= pustenitic stainless steels used for high temperature soperheater anils

reheater tubing, la—
» ferritic/ mariensitic steels used for high temperature pressure parts, = =——"
000125
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All manufacturers and suppliers of the base metals, from raw materials until
finished products; shall be 150 900 1:2000 certified for the duration of the
contract of being renewed during the duration of the contract as appropriate,

Only seamless whbes and pipes are acceptable for power piping. For low
pressure systems (< 6 bar (g) welded pipes will be accepied, Welded pipes
may be used for sizes above DNS0D if the design pressure and design
tempersture are such that it calls for pressure rating of ASME 300 class or
below. The fttings shall correspond to ASTM A234 with Grade
comresponding 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 SA2|3-T24 material for membranc walls is not aceepted.

The material $A213-T23 is known for cracking sensitivity. It shall be.
demonstrated and documented in the final dats package that all such
materials are free from any cracks and that all hardness values are within the
required Hmils.

For 5A213-T23 the Contractor must provide a detalled procedure For the
calculation, design, purchase, manufacturing, erection, cleaning and pressure
1esting of this material. The relevant ASME code cases must be respected.

For SA213 TY1 and SA335 P91 the latest stress values and the Iatest
information according 10 ASME code cases must be used. Also the EPRI
Cuidelines and Specifications for High-Reliability Fossil Power Plants
Best Practice Guideline for Manufacturing and Construction of Grade 91
Steel Components” shall be respected. '

Bidder/Contractor at his sole discretion may use ASME SA-335, P-92 or
approved equivaieat material for superheater/reheater headers and

interconnecting piping. i.e. for the components which ane outside the flue
gas path. However, use of TY2 material for boiler tubes is not permitted.

In case it is proposcd by the Bidder/Contractor to use ASTM-A-333, P-92 or
equivalent material, Bidder/\Contractor shall furnish a certificate of
provenness of the material certifving the usage and satisfactory performance
e +_ ™ of the proposed material.in main steam/hot reheat piping for a reference

g . ﬁiﬁﬂnl {or applicable unit of reference plant) having rted main steam and/or
ey -4 hipt reheat steam temperature st turbine inlet at lesst equal to or higher than
-, the rated main steam and'or hot reheat steam temperature a¢ turbine fnlet
Er ;iz‘rrvbag:d by the Bidder/Contractor, Such reference plant(s) (or unit) shfie—

= = have been executed by the Bidder/Contractor himself or by others and f
should have been under operation {or at least 50,000 hours or & years
date of commissioning of the applicable unit (of the reference plant).
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Maximum elloweble stress values for ASME SA-335: P-92 or approved
equivalent material as per code shall be reduced by 10% for caleulating the
thickness of pressure parts,

For 5A335 P92 the Contractor shall provide a detajled 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 contral,

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, ercction and operation.

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

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

b

o

-

—

This clause covers mechanical and pre-service cleaning and protection of the
plent items and equipment at the Manufacturer's workshop and at site that
are net subsequently i be paintad.

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

Bppropriaie.

In the event of the surfaces not being cleaned to the Emplover's satisfiction,
such parts of the cleaning procedures or agreed altematives as are deemed
necessary 1o 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 wherg 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 pemmitied.
Wire brushes used on austenitic materials shall have austenitic steal bristles.

Austenitic stainless steels, copper and aluminium ailoys, cast tron,
imetallic and metallic/plastic items, and componients fabricated by spot

« welding or riveling shall not be chemically cleaned. All weld areas shall pes yih
= :jﬁlbhr stress-relieved before chemical cleaning.

“Af an eppropriate time, the Contractor shall submit drawings of tempoids
Pipework neocssary to carry ouf the pre-service clewning simultaneuus i
with & list of works 1o be carried out on the pipelines, heatess, feedwater

080127
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tanks, vessels ete, to conmect the temporary pipework with the parts of
equipment 1o be cleaned.

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

Mot less than six months prior to the commencement of any site cleaning,
the Contractor has to submit programs covenng all procedures, lists of
chemicals, calculations which quote the velocities, temperatures hand-

pipework torces and movements imposed during site cleaning,

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

Ali tests, analyses, et¢. ag required are 1o 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 nfplmthmpmm: will be carried out at site
shall be notified to the Emplover at least 20 days in advance,

The Contractor shall take a¥l necessary precavtions to ensure that the_
internal surfaces of all plant are kept uk-m and free ﬁ‘nm njurious matter
during erection.

When all plant has been erected and lagged or at such gther time a5 may be
agreed with the Employer for sub-assemblies, the installation shall undergo
a procedure for site clesning propased by the Cantractor and subject to the
approval of the Employer.

B06.16 Weiding

All pressure part welding must foltow the requirements of ASME and
conpected standards.

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

Ty
- {P5 shall be prepared in accordance with relevant ASME standards,
orsed by 3™ party / inspector and submitted to the Employer,

Mo welding shall be undertaken ontil the applicable WPS and P
Cualification Record (POR) are approved by the Employer.

B40ADFICHT- 157 02705-v5 FICHTNER +G— BO-115
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The POR shall be qualified in accordance with relevant ASME standard.
Welding procedures must be qualified by a qualified independent testing
authority engaged by the manofacturer,

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

Welders shall be qualified in accordance with the requirements of the
stinstroction code/specification for the Ttem of plant concerned for a|l

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 weldsr appears
questionable, such welder is required to pass additiopal qualification tests
deterniine his ahility 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
valumetric NDE and only when the results are scceptable, 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 subjoct of multiple rejections
shall be required to undergo a requalification test. Any welder failing the
retest may, at the diseretion of the Employer's Representative be
disgualified from further welding on items under this contract.

Welded fabrications shall be stress relieved when sperified by the applicable
standard or for dimensicnal stabilization prior o 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 contoor, free
from cracks; undercut and other significant defects, Wherever possible the
interiar of fubes etc. shall be examined using & suitable optical device where
necessary, The manufacturer shall make every effor to avoid any
contamination of the tube interior during the manufacturing process. To
ensure the iubes-sre free from obstruction snd debris the tubes shll! T
leared with.a spnngs “being blown through,

BIFPELEPC- ol Flank20151/ Page 83 of 308

87


6188680
Text Box


75321/2020/PS-PEM-MAX

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 visil.

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

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

Welding performed ottside a workshop is authorised if an approved wind
and rain protection {welding bay) is installed around the working place.
Anyvway, when ambient temperatures falls below 5°C, preheat is reguired 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 fimes the nominal thickness with a minimum of 75mm on cither side
of the weld. If the material required pre-hesting, the same pre-heating shal
be done for oxy-fuel or plasma citting,

Welding consumables such 83 TIG-rods, electrodes, wires shall be clearly
marked in order to avoid any mix-up of material grades, Positive Material
[dentification o be carried out on where a doube for mix-up axists.

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

Before welding andfor heat treating valves, valve-manufacturer instructions
ghall be taken info consideration.

In the case of sensitive materials, grinding of the welds or other grinding
wirk may only be carried out with special grinding wheels 5o as to avoid
overheating or an increase in the hardness of the material,

Welding defects of all kinds must be documented and be avallable to the
Emplover on Site or in the workshop.

The Contracior maintdins-and mekes available 1o the Emplover or his
representative, hoth st works and Site, adequutely indexed records nfui
welds, weld inspections, weld controls and repair. o

Please refer also to Section BO for “Menufacturing tests™,
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Additional welding requirements for welding of civil steel struetires are
stiled under Section B9,

BO.6.17 Mechanical equipment

BO.8.17.1 Pumps

General
All pumps shall be designed for continuous operation unless otherwise
specificd.

Pumps shall be installed in positions convenient for operation and servicing,
Where muitiple 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 {rstalled for parallel operation or as stand-by sets are 1o be of
identical design, i.e. interchangeable,

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

General design and construction

All pumps shal! be designed 1o withstand a test pressure of 1.5 times the
maximim possible pump shutofT pressure under maximum suetion pressure
conditions. If a pump can operate at sub-stmospheric suction conditions, the
enlire 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 shalt and eoupling are to be 50
dimensioned that the maximum permissible torque of the shaft is higher
then the maximum transmissible torque of the coupling. Directly coupled

pumps shall be used preferably,

Renewable wear rings shall be provided at points of nimning clearance asd
shall be made from appropriate materials

All pumps and pccessories in contact with the pumped fuid shall be
constructed of materials specifcally designed for the conditions and nature
of the pumped “uid, and be resistant to erosion and corrosion.

Product water flushing lines and drains are to be supplied for each pumg
handling the prevailing river water to avoid corrosion if the pump s &ftE-J

operation for extended perigds. -~
T
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The puinp glands or machanical seals shall be so arranged that repackeging
or fitting of replacement s2als can be carried out with the minimuom of
disruption to plant operation, In case of operating under vacuum conditions
liguid sealing is 1o be provided.

The pump casing shall preferably be split for ease of maintenance and be
designed such that the impeller and shaft are cepable of being withdrawn
from the casing without disturbing any of the main pipework and valves
carrying the pummped fluid. In general, all horizontal pumps with draw-out-
rotors ire 1o be firted with a coupling to facilitate disszsembly without
remaoving 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 4 common base
plate of dgid coastruction, Vertical pumps are 10 be provided with
foundation frames, In case of submersible pumps suitable frames shall be
provided in the pump sump. It shal] however be possible to remove thess
pumps without entering the sump.

Pumps must be carefully sét (o ensure thist 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 refermed to the least favourable
operating conditions - lowes slmospheric 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 grester than | m to the max NPSH
required shall be provided unless and otherwise specified for specific pump.
Pumnps shall operate smoothly throughout the speed range up to their
operating speede. The first coupled critical speed must be at least 20%
higher than the maximum opereting speed, The determination of the shaft
diometer and the distance botween two consecutive bearings must include 8

sufficiently large safety margin Iﬁl!ﬁ.ﬂ[‘;‘ 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 ol lubricated sleeve
type, unless otherwise specified, Bearings on vertical shaft pumps shall be
o spaced to prevent shaft whipping or vibration under eny mode of
operation. \ibration sensors and temperature measurements ncl.
temperaturs transmitters for continuous monitoring shall be provided for

large pumps.

Bearings housings on horizontal shaft pumps shall be desiganed to enable the
beurings to be replaced without removing the pump or moter from itz Rp
maunting, Bearing housings on horizontal shafl pumps shall be effectiwle
protectad ageinst the ingress of water, mﬂ:ﬂmdmd dust by suitalé

nenferrous deflectors %/ﬁ-. pa ~ q ,
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All bearing oil wells shall be fitted with visual oil level indicators. Non-
pressure-0il Jubricated bearings shall be equipped with constant level oilers.

Pumps characteristics
When several pumps are installed for the same service, they shall be suftable
for uarestricted 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 leait 10% higher than the duty point head

Unless otherwise specified all pumps shall be capable of operating at | 10%
of the rated capacity at the rated delivery head. Maximum size impellers for
the pump body in question shall not be quoted for. By installaticn of a new
impeller a head increase of 5% minimum shall be possible. The performance
of the drive motor is to be determined acoording to the above mentioned
technical requirements and 1o the requirements as specified in the electrical

part.

Fittings

All pumps shall be installed with isolating valves, & nen-retumn valve and
suction and discharge pressure gauges unless otherwise stated. Accessible
couplings shall be suppli=d with removable type guards.

Coupling faives shall be machine matched to ensure accurate alignment.
Couplings as well as gears must have a rated copacity of at least 120% of the
micdimm potential powes transmission requirement.

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

Veming valves shall be fitted to all pumps at suitable points on the pump
cusing unless the pump is self-venting, due to the arranpement of the suction
and discharge nezies, Drainage favilities shail be provided on the pump
cosing or adjacent pipework to facilitate the dismantling of pumps.

All positive displacement pumps shall be fitted with a discharge reliefva &
capable nfpn.saingﬂmmmjmg:mp : P
R

-:.-— ..‘ ..'ﬁ
e

Design criteria : il
The pipewark shall be designed, fabricated, r:ri::t;cfflnspmed and tested on
the basis of the epplicable standards and codes,; and the additional
requirements as set out below.

For the plant water and cooling water sysiem GRP is preferred, Bana-Pipe
und coated carbon steel is acceptable. For saline water and the water
treatment sysiems LPP piping will be sceepted also, If a carbon stee] sysiem
is offered, a cathodic protection system shall be emploved for inside and

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

Plant water and cooling water piping system: If' these pipes are buried
cathadic protection system shill be employed for inside and outside, Further
communicating fines (from above ground 1o underground and vice versa)
will have to be provided with respective insulation joints. In any case
protection against corrosion must be provided, GRP or ether appropriate
material is required.

Screening channel in the plant water pumping station as well as other
equipment instalicd 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 menufacturer.

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

M g, Ciete RO £ PP
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**  The desigr and routing of the feedwater suction lines muss e optimised consitdering
the eliowable velocity of depressurization caused by lood 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 10 approval by BIFPCL during the basic/detaijed enginecring.

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

Mominal diameters (DN), nominal pressure (PN} and wall thicknesses shail -
be standardized.

Nominal diameters of < DN 25 shall not be used fir pipe lines except for
instrument lines, chemical dosing and mnalysis lincs.

For the design of safety valves installed dovenstream of reducing Slations,
high pressure bypass valves or squivalent control valves, the maximum
throughput of the fully open reducing or bypass valve including injection
water quantity is 1o be taken as the basis for calculation. All cross Sections
and lines for safety deviees thal protect against excess pressure (safety
valves, rupture discs and similar items] must be desipned to encure the
necessary blow-off rate and fault free functioning,

The design pressure is equal 1o the response pressure of the devices
protecting the piping. [n the case of pump discharge lines a pressure
corresponding to 1.1 Gmes of the shut-off head of the pump at the ambient
temperature is 10 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 ocourring

=%, in the longth of finc concetued, Poesibke toleranes of the temperature coges

Vel *tro] system and any temperature allowances provided by the req uiremegis 2
Fif thie standards shall be considered. :

Fer live steam lines the design pressure of the bailer shall be taken as i

design pressure of these lines up tothe inlet of the turbine main stop valw

_-~" Inaddition to the required wall thickness in accomdance with caleulation B

corrosion allowance of 3 mm shall be added for unprotected carban stee],

1.5 mm for alloy steel and 0.5 mm by stainless steel.

B RA T ICHT -1 ST 0TS |
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For the cold reheat piping downstream of the cennection 1o the HP bypass
exhaust, the selection of the design temperaturs shall also consider the case
that the HP bypass station is operated for limited period without spray
injection. The Contrastor shall prove both operating cases: Operation of HP
bypass with spray attemperation and without spray attemperation (limited
time period). Both cases shall not léad @ any damags 10 the cold reheat
piping and downstream pressure part.

For the piping systems with & nominal pressure specified as PIN = 40 as in
DIN 2401 or equivalent and for vacuum Systems, the drainage and
sentilation facilities shall be firted 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

o [esign and construction of all parts of the power piping shall be
according ASME B31.1 {Power Piping)-

» (Other piping and accessories should correspond 1o the preésent 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 so that
-all parts subject to operstion and maintenence can be operated. mapected,
maintaingd and replaced without difficulty and with a rainimum of effort.
All important parts must be accessible.

o Provisions to allow for isolation and foraccess must be foressen on all
parts subject to acceptance by the local anthorities.

= None of the fortes and moments transmitled by the pipes lo conneccied
machines, apparatus and other components must exceed the maximum
permissible values, given by the manufacturcrs of these tems,
Attschments to urbime foundations shall be earried oun only as agreed
with the turbine minufacturer.

= All stcam traps shall be provided with-a h:rq:lﬂ!ﬁ and lines which open o a
funnel,

= As fiar as expansion joints and other parts of pipework are concerned it
shall be borne in mind that dll‘.'l:'m-mhataettiemmlmn accur. 111: reac i 0= 2

walls, foundations and other civil structures shafl be reduced Iu the |

utmost minimum by switable means {e.g. expansion joints shall be ||

provided where required). \-‘ £
s The pipe support sbud 1ee shall be designed to minimize beat transfe H,,_,"'n}

pbatroct gangways (min. 1500 mm wide), maintenance, SECAPE roltes sle,
Overhead piping shall have a miniminm vertical clearance of 2.3 meters,
§ meters zbove mein access roads and 6 meters ahove sny other
roadways.
s Pipe spanls for HP steam, feedwater piping and all steel pipes = DN 400
shall be cleaned interagily prior 1o delivery by shot blasting at the n D 9 I. h 6
o
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waorkshop with tron particles o SA2 1/2 or by acid cleaning, and shail be
properiy protected against corrosion.

Pipe ends and branch connections of underground piping shall be sealed
temperarily during instaliation if the cenmecting pipe is not immediately
instalied.

The Contrector shall submit a detailed description of proposed steam
blowing and uther cleaning procedures for all pipelines, and no part of
this work shall be started unti] these proceduras have been approved by
the Empiayer. Temporary silencers shall be provided for this.

The cleaning of watcr - steam system shall comply toVGB R5132
oIntermal Cleaning of Water-Tube Steam Generaling Plants and
Associated Pipework™

The Employer reserves the right to require the Contractor to modify any
of his eleaning procedures if found necessary to obiain acceptable resulis.
The Contractor shall Furnish, install and dismantle all tempordry pipes,
hangers, anchors, ete. required for cleaning all piping systems.

To the extent that hot fluids can accumulate in pipe Sections isoluted for
meintenance purposes {including control valves with injection water),
drains with hand-operated shut-off valves are to be provided for the

salety of the personnel (block and bleed systems): Furthermore the

Contractor shall sefeguard the piping systems against over-pressurization
coused by thermal expansion of blocked-in fluids by adequate meand.

Welding

All welding shall be camried vut sccording to relevant standards. The
welding procedures of the Contractor shall be supplied before execution
of welding works 1o the Employer for approval. For quality reasons os
many weids as possible are to be carried out in the workshop,

Welding ends of all piping must be carefully prepared béfore 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
manufscturers 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 diffcrent materials of piping and valves with
buti-welding ends, the necessary transition p]m:s must be provided by
the menufactuser of the valves.

Sotket welds are not permutted for lings abave DN 50, for corrosive
media lines or for Jubricating oil lines.

Adfter completion of the weld joint, the welder must mark with indelible
crayon his identity number and the ast two digits of the year in which the
work was completed on the pipes. The Contracior shall keep a record of
welders.

Testing of piping and welding shall be as per ASME standard, Miniguum,
requiraments for testing of welds are specified in Section B0.7.2 Fgnnin A
Welding tests, T i
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Piping

& The Contractor shall provide suitable thimbles and flashing where
pipelines pass through floors and walls, Floor thimbles shall be :nstalled
to provide 90 mm projection sbove the finished floor surface.

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

» For cross oountry low pressure piping with & straight length of more than
200 m & stress anatysis shall also be conducted,

¢ The piping stress and fexibility analysis shall be based on the relevant
standards, Recaleolation must be taken into consideration as built
condition, actual weight and dimensions,

« Tubes, pipes, bends and fittings shell be produced and tesied in
nccordance with the applicable international standards {ASMESASTM,
EN, ste.).

= All plpe lengths under this package, including piping where alloy steel is
used shall be subjected 1o 100 % ultrasonic cxamination as per maserial
specification standard with acceptable notch depth of 3% of the selected
wall thickness (1. 3mm maximum) except for the following piping
systern: LP piping not under “ASME B3 1.1 Power Piping" for not
dangerous and nol explosive media

Molse abatement messures

The Contrector shall teke all ivessary measures to limit noise in
accordance with the requirernents. On no 2ccount shall the sound [evel
exceed the values as mentioned under the relevant subsection,

If this requirement cannot be met by adequate construction of the pipewaork
and valves concerned, sound sbsorbing housing or insulation have to be
provided. Where pipewerk and valves are installed owidoors, the above o
mentioned requirement may be fulfilled, if necessary, by providing silencegSasie fog
ot the safety valve outlets and at the blowing out lines. 4

Pipe supporting clements i
As used herein, the term "hangers and supports” shall include all hangery S

assemblies, support assemblies, constant suppart hangers, anchors, guidg Ay
sway breces, vibration dampers, trays, brackets, attachments, miscellaneous
structural steel and other items required ta suppert the piping in & proper
manner,

For supporting peints up 1o 25% variation and 40 mm movement variable
spring supports shall be selected.

Constant support type spring assemblies shail be provided at all locations
whare it is necessary to avoid transfer of stress from thet support to another

| support ar 10 an equipment terminal, and &t other support Jocations whers

vertical movements of the piping are o large 1o be properly handied by
varighle support springs. Constant support spring assemblies chall be ofa
design that will compensate for the normal variation in the supporting force
of the helical coil springs, thus providing constant supporting Tores through-
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out 4 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 & means of locking the
spring(s) against movement durimg erection, hydrostatic testing ete. The use
of counterweights in substitution for support spring assemblies will not be
permitted.

Suppart spring assemblies shall be of the enclosed spring type, and shall
have an embessed on factory Ioad indication scale showing the hot
{operating) and cold (ambient) positions. Exch spring assembly shall
incorparate an adjustable hanger rod coupling to permit load adjustment. All
support springs shall be designed to permit at least +10% ficld load
deviation from the fectory calibrated load.

The supporting force provided by variable suppont 1ype spring assemblies
shall not change by more than 20% between the cold and hot positions, and
supports of this type shall not be used sl any point where such o change in
supporting force cannot be safely permitted. Variable support spring
assemblies shall incorporate springs with maximum warking range length in
oeder to reduce the overall length of the assembly. '

All pipe hengers and cupnoort stands shall be attached to the piping and
structural supports such thet they will be vertical when the piping.is at hot
operating condition. 8o 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 chocks 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 elemenis. These decuments shall contain the fallowing
informution:

» loads, forces and moments, and their directions ot all supports, hangers at
normal vperating conditions, ete.
magnitude and directions of the movements at the loading points
measurements of the loading points referred 1o the axes of the buildings

" item No. of the supports, hangers etc. according to the piping group
-material specification for the supporting parts.

required. Electric type trace heating is prefemed. The referenced Sitel) =4

Protection of buried plpework systems
All buried pipework of stee] ar cast iron or other materials prone to
corrosion shall be protecsed from comrosion by cathodic protection N B9 13 9
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The design of the cathodic protection system(s) shali be exeouted by a
specialist and authorized company, The designed cathodic protection shall be
1 completely functioning system in all respects according to the state of the
art anid shall alsa include the appropriste equipment for measuraments.

For the plant water and copling water piping system only: If these pipes are
buried cathodic protection system shall e emplayed for mside and outside.
Further communicating lines (from ahove ground 1o underground and viee
versa) will have o be provided with respective insulation foints

In gny case protection against sorrosion must be provided. GRP or other
Bppropriate material is required,

\alves, steam traps, condensate drainers, safety valves

The Contractor shall design and supply !l valves and their ACLEESOTIES
required for the safe, efficient and soimd opération and maintenance of the
Plant based on the appropriate ctandards. They shall comply as 2 mintmim
with the design criteria of the relevant piping.

Far reasons of Plamt standard ization, the Contractor shall co-ordinate types
and makes of il valves in his supply and that of his subsupplicrs.

Diesign, construction, fbrication and testing of the valves shall be in
sconrdance with the ASME B16.34. The stipulations of this Section will take
precedencs if these are more stringent than the approved standards,

All vislyes shatl be suftable for the media and for the service conditions and
those performing similar dities shall be interchangeable.

Acteptance certificates for valves shall fallow EN 10204 or approved equiva-
lent codes.

The following types of valves are recommended:

s globe valves up to and including DM 50

s gate valves DN 65 and above

o butterfly valves YN 400 and above as metal seited type for LP
stearn and exhaust steamm (DN 63 and ahove as
soft seated type for waterlings (cooling water,
pracess water 8t operating temp. max. 180

o

a ift check vaives up 1o and metuding DR 50

e swingchockvalves DN 65 and above

+ Ball valves DN 25 and E_'gp\h%"
{fuel oil, natural gas, = ,:-*55
compressed &ir) i ' A

| Y
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DN means "dismeter nomine!”.

In yacuum service and wherever otherwise necessary 1o prevent the entry of
air, valves shall be provided with suitable sealing facilities, Where
applicable, the valves must be suiteble for outdoor instaltation under
consideration of the special climatic and environmental canditions of the
Eite.

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
muinterance from permanent floors, catwalke or platforms. Where required,
valve spindles shall be lengthened to have the hand-wheel at & height
approximately | meter above the operation level. All underground valves
ghall be installed in conerete culvers.

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 vaive handwheels will not be accepted.

HP- and large size gate valves to be opened under differential ]n'uss-lu'z 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 fitied
bath to the extended spindle and to the valve spindle.

All globe valves shall be esquipped with throtiling cones with parabalic
cheracteristic.

In general, LP safety valves, butterfly valves, ball valves and orifices 25 well
as-all gontrol valves shall be flanged. All valves including valves as
mentioned above for steam, feedwater and condensate, HP safety valves
{mlet side) shall have welded ends, corresponding to the connected pipes,
Also all valves on heater drains and vents and in vacuam systems shall | o e

Desigr of valves and materials used must comply with the relevant L
standards. They must be chosen in accordance with the requirements to ® ..H'
met and to correspanding pipewark. ;

/}Iih: maximum handwhee] force of 500 N must not be exceedad.

The Contractor shall furnish and install steam traps at cach low point. Esch
steam trap installation shall includé 2 permanent strainer of 20 x 20 mesh

020141
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size, upstream and downstream globe valves and a globe valve as free draim.
Steam traps shall be supplied with weld ends.

Steam traps shall preferably be of the thermodynamic, thermostatic or
himetallic type with multistage nozzles and selected o 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 preszure, and 1o open the orifice at maxisium working
differential pressure.

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

HF gate valves shall be equipped with self sealing lid covers. The seif-
sealing lid covers shall be equipped with & safety device at the body with
shut-0ff valve and interlocking system, This system must be spproved by the
Buthoriies.

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

The valves for live steam, HP fiedwater and HP injection waiter shall be
made of forged steel. Forged stec] or cast steel bodies shall be used for the
remaining systems. Valves made of gray cast iron are pot accepiable.

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

Al the economizer inlet a non-return valve shall be installed. but not shut-nff
valws,

Applicable standard:

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

* ASME B16.24 2009 Valves - Flanged, Threaded, and Welding End

= ASME B31.1 2012 Power Piping

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

= AP 609 2009 Butterflv Valves: Double Flanged, Lug- and Wafer-Type

= [S0 3752 | 982 Metal valves for use m flanged pipe systems - face (o fagesSo g
} and centre to face dimensicns P

180 BOOOD-1 2009 Quantities and units
EM 10204 2004 Materials Testing Certificates

B4 OATIFICHT-| 5T2 6818 FICHTNER Gl B0-120
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Hydrostatic testing for valves shall be in accordance with ASME B16.34
and AP 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
stendards, unless otherwise specified.

The maximum force requested &t the hand whee! shall not exceed 300N
{(30kgf).

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

» Class Butterfly

= 150 DN 200 & larger

o 300 DN 150 & larger

(ear operator type: Wom-gear rype Z

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

spindle.
Plastic or bakelite valve hand-wheels are not permitied.

The stops limiting the travel of any valve in the "open” or "shut” position
shall be arranged externally 10 the valve body,

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

The face of cach hand-wheel shall be clearly marked with the words "open”
and "shut” in English, with adjacent. arrows to indicate the direction of
ratation 1o 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 comresponding to the particular

service of the piping. =
TR
f%’ (/ ¢ X
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B0O.6 174 Thermal insulation

General

The thermal insuletion shell be designed and installed in accordance with
AGL, VDI and DIN or equivalent standards, considering the following
minEmum 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 atemperature above 50 °C and
which &re within the reach of personnel shall be provided with protection
Insulation and the maximum insulation surface temperature shall be 60 °C.
= All insulation matezial has 16 be made Fom non-asbestos materials.

Following design crileria for insulation shall apply: Design amblent

ternperature:

* Inside buildings: Ambient temperature of 40°C and wind speed of
0.5 m's ;

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

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

Type of insulation materials

The mais shall be stable in shape, chemically inert. free of sulfur and alkaki,
resistant 10 waterand steamn, non-flammable and capable of withstanding
continuous exposure to the pipe design tempersture, The mats used for
insulation of stainless steel equipment shall have a chloride content of less
than 0.13%. Under no circumstances may asbestos or ashestos containing

maferials be used,
The miaterial will have the following physical/chemical propertics (= 10%
allowancel:
r‘r,l;:l' -'-'—-‘__-\-:-l""\.-‘
=% & service tempesature up to 650 °C
|'¢.-|'ir 1 | * custy 120 kg/m’
il v | = water adsarption 0.5% weight b,
Il\. : ; / = specific heat capacine 0.84 klfkg °C i—
.= /= compressive strength 20 kPa |
Eas & » conductivity versus tempersture:
Average temperature Blanket (Wim "C]

IR s 5 o AT ol s ol o S 1y g
6O 0.040
v oode; g 800144
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Average temperatura Blanket (Wim *C)
180 0.0s8
W -'m. ' 1 "k E.‘T i ﬂ.[!?ﬂ;
250 0.083
T 300 e AITG0

alw - 3 s S5

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

o conductivity allowsnce is limited to + 5%.

For special purpases such as for turbines, boilers, efe, spray type insulation
or insulation brickwork (for example calcium silicate) may siso 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 specilications.

Type of insulativa setting materials
The surface cladding shall be mede of aluminium sheets, manufactured in
sheets with the following minimum thickness:

¢ Outer insulation diameter upto 150 mm Sheet thickness 0.7 mm
» Outer insulation diameter up to 450 mm  Sheet thickness 0.9 mm
e Tanks and other large equipment Sheet thickness 1.2 mm

Tank tops shall be provided with insulation strong enough 1o support a
man's weight

The sheets shall be secured and connected at the longitudinal seams with at
lzast five steinless steel selftapping screws per meter run.

Plain sheets for flat surfaces shall not exceed 1 meter square and shall be
stiffened by erimping.

At the fongitudinal and circumferential joints, the sheets shall overlap by at
least 50 mm so as to drain off the liquid and not to trap the liguid in the & are £
insulation. iy

Places at which the metal sheets are penetrated for pipe hangers, ) -.
thermometer sockets, sto. shall be sealed with funnel-shaped recesses o, B
/-'shn:t metal rims. T ¥

-__.-_ .a-"'r' "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 apainst penetration of water by means of &
suitable silicon based sealant.

000145
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In the case of pipe insulation thicknesses greater than &0 mm, where nsu-
lation blankets are used spacers shall be provided &t maximum intervals of
950 mm to ensure 2 uniform insulating thickness op all sides and a perfectly
circular shape of the sheet metal jacket. The sheet metal jacket shall be
supparted by support webs (for pipe diameters below 100 mm} and enclosed
support rings (for pipe diameters 100 mm and above). [ the enclosed
support rings ane not previded with ceramic spacers, the spacers made of
steo] 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 comrosion, the external circumference
of the support ring shall be fitted with heat insulation tape 1 mm thick with
two woven edges.

Insulation of Aanges, 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 io facilitate assembly and disasscmbly.

All caps of the welded-in fittings shall be made [onger by spproximately
twice the msulstion 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 1o
be protected from overheating and corrosion. Such covers shall be secured
with easily accessible clamps. In addition, metallic stapd-offs shall be
provided for personnel protecticn.

Insulation of tanks and process equipment |
Tanks and process equipment shall be insulated in the same way as pipes,
except that the tnsulating material shall not be attached by wire but by using

%{ strong galvanized steel bands.

e Spacers shall be weided to process equipmen only If this is essential fogs
o I_"x' »  gatisfactory retention of the insulation. Welding of spacers to process
I.ri' ¥ " " equipment is subject to approval by its manufacturer in writing. g

(el
Hu \, ) Insulation for personnel protection e
L - Wherever insulation is necessary only for the protection of personnel, it
= shall be appiied around that portion of the pipeline length or to that surface
of the equipment that is located within 250 m above the passage way floor,
ar within 1.20 m borizontally to the side or at the eod of any foor, platiorm,
walloway, stair ar ladder.

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

FA0ATMIFICHT-4 5702708 48 FICHTNER V .;:ﬂpr‘* g{ﬂl&; 'i E‘
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Where insulation is provided for heat conservation it shall reduce the heat
loss 10 an economic minimum. The maximum heat loss shall be 200 W/im®
at an ambient temperature aceeptable at 30 "C and a wind speed of 2 m/s.
For personnel protcetion all surfaces with & termperature 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.

B0O&817.5 Vessals

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

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

Connéctions shall be provided for all pipework, together with comnection
and tapping points for instrumentation. Manholes, vents, drains, safety
devices and any platforms necessary for safe operation and easy
maintenimee have 1o be included in design and supply.

If under eny operation conditions vacuum ean occur in the vessels, they shall
be designed for mux. pressure and full (= 100%4) vacuum.

The welding factor for al} vessels is fixed to v = 1.0, The minimum wall
thickness should not be less than 10 mm, &nd an appropriate corrosion
allowsnce based upon the particular material, but oot less than | mm.

Instrumentation end control equipmenl shall be provided m:nrdmg to the
safc service requirements. A minimum requirement is 10 equip each wﬂsa[ oy
with a local level indicator, a temperature and a pressure indicator. o \

Manholes shall be provided as follows:

%’/ |, manholes (minimum nominal bore 500 mm) for vessels of 1.0 s
diameter and above
= 2. handholes (minimum stee 2000mm) for vessels below 1.0 meter dla:nlﬂl:r

pf ¥ All nozzles shall be provided with flanges and shall be 5o arranged that
. j practical prpe connections are possible. The stub length for all stub pipes
\ shall be at least 200 mm, measured from the tank wal! to the flange sealing
e = surface. In the case of insulated vessels, the length shall be chasen so that
e there will be o clear space of &t least 100 mm between the eover of the
tngulation and the underside of the flange, Nozzles below DN 25 are not

Accepiabla,
For insulated vessels, provisions must be made for fixing and supporting the
msulation,
4 A s
23147
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All tank internals must be replaceable through the manhole unless by
approval of the Employer. Prefabricated vessels must a5 8 minimum have 2
coat of primer applied before transport. They shall be cleaned and intemalky
dry. All openings must be secured closed before transport.

Tank and vessel capacities given for process relevant documents and for
basie design calculations shall be wsable nei volumes and shall be in the
relevant documents clearly referred as such,

B0.6.17.6 Heat exchangers

Heat exchangers are to be designed, menufactured and erected in accordance
with the applicable standords.

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

it mustbe possible to install and remove the heat axchangers without undus
difficulty. Lifting lugs and eyes und oiher special tackle shall be provided to

permit easy handing,

Tubular heat exchangers or plate and frame type best exchangers are
scceptable where no specific requirsments expressed. Where necessary the
tubes e o be protected by impact shields. An adequate number of visual
inspection ports are to be provided in critical areas o facilitate condition
miofitorng. ;

Unless otherwise specified, all heat exchanger tubes and casings must be
designed to withstand 1.2 fimes the zero flow pressure of the relevant pump
of cold conditions, or 1.2 times of the meximum positive nperating pressure,
a5 applicable. The test pressure must be 1,5 times the design pressure.

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

._ = TR ﬁ;ﬂmmgmg-mustbncapahlanfnnmhum unrestricted ope ---'._".:
& : - N H. up tar 10% of plugged tubes, and a corresponding factor of conservatismddE
I o or | i a1 least this amount must be used in the design of the heat transfer greas.

L{k Rah L F / Considerable imporiance will be attuched to the ease of cleaning the hest
" H,_ﬂf"{ exchangers.

Where eny heat exchanger part in conlast with liquid ean be izolated, end
there is a possibility of being heated from the other side, safety valves are 10
he provided for pressure refief.

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

1 ABATAFIEHT -1 87027054 FICHTNER / S B35t Sy
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The overall desipn and concegtion of the heat exchengers and accessories is
ta be such that they are suitahle for the degree of automation envisaged for
the individual system.

BOB.17.7 Instrument and service air

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

The service and instrument air system shall produce and deliver compressed
ﬂ:r for the foellowing main consumer of the Power Plant and desalination
plant-

+ Servicc air for atomizntion 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 pneumstically operated plant instrumentation and
control devices and other consumers. The instrument air quality shall
meet IS0 8573-1 Class 27

For detail instroction on compressed air see BI2 Part 7

B0.6:17.8 Cranes, hoists and iifts

B0.6.17.2 Cranes

intends to provide one EQT crane then tuchine
ed by special device (to be handed over with

Mote: If Bidder/'Con

generator suator shall be
i}'\, special tools).
i : For handling of the generator stxtor the following altesnative is also
4  acceptable: Tandem/combined ton of rwa turbine hall EOT cranes for

L ' which the necessary arangements | be provided. In such case the

il fweight of generator statar, inchoding the Weight of lifting beam with

LS

L‘H_:_,.-ff swiveling equipment and slings,

_ sorconingand s
pumping station two (2) travelling bridge cranes shall be installed, one for
pump and header bay area and ong for serecning plant ardy. The cranes shal

1A 0D 1IFECHT- 1570270548 FICHTNER V gﬁr’ ﬂ'ﬂ?ﬂl 45
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For installatio and repair works in the cooling water pumping staticn one
{1) gantry crand shall be installed.

erikad travelling cranes are to be installed in pump housss,

1 all other locations and buildings for equipment of this
anes are needed. Refer also to the individual technical sub-
sections of this specyfication.

apacity of the crancs must be such that the heaviest
ding the spreader bar and other necessary auxiliary
sported with safety,

than § m and/or a nominal carrying capacity of
form of double-girder cranes with the crab

object to be lifted incl
lifting devices can be try
Cranes with n span of mo\

miere than 5 t shall be in th
runming omn top.

Smaller erapes shall be in thy forin of single-girder cranes with the crab
rupming on the lower flange o in the form of suspension cranes.

Cranes with a sominal carrying\capacity of 30 1 and above shall be fired
with an suxiliary hoist.

| be fined with gangways on the cranc
he sides of the cane.

The overhead travelling crancs she
bridges or with gangways fitted to

The end-carriages of all cranes shall penesally be of welded box-girder
construction, Buffers shall be provided at the faces on the end-carriages. The
end-carriages shail also be fited with wheel-breakage supports designed 1o
prevent derailment as well.

of the span for cranes with capacity of 50 or mare, or 1400 of the span for

The deflection of the crane bridges at notninal load shall not exceed 11000
g‘k cranes below 50 t capacities.

- e -'—'__.‘nl-h i,
ot ‘th:m‘abissmHil:! shall be ol rigid steel ¢
Vo b ! ?ruvidr.d at the faces of the crabs.

fitted with handrails.

The crane switchgear shall bz accommodated in s\yitchiaear cibinets to be

arranged oa the crane bridge. 0e015U
ATADADVFICHT-1 5702 7058 FICHTMER fr"" ==.L:'.l'-'*" BO-137
BIFPGLIEPT- Mo Plersii 5
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The crane and crob running wheels shall be made of cast or forged steel and
shau have do hl: flangeés. The wheels should have rolling begrings

All pendant coftral panels shall be fitted with rocker-type or push-bution
switches for the crane finctions. A key switch and an emergency stop switch
shall also be provided on each panel. Additional switches or pash buttons
shall be provided as required.

The crane and cnab drives are 1o be designed as two-corner drives with
glectric gear motors. 2 [fwva) motors are 1o be provided for the crane drives.
hay consist of one motor and universal juint thafl

All travelling and iraversing drives are to incorporate pole-reversible
rguirrel-cage geat motors with shiding wrmanere and brake.

pay consist of standard electric hoists with sliding armature
ke or disc brake,

The lifting pear
motor and cone b

The precision spedd control shall be provided for afl crane and lifting gears.

Speeds for cranes shall be as below:-

» For TG hall cra
« Main hoist - | 6 m/min (creep speed 0.16 mimin thro VFD)
« Aux hoist - 7|5 m/min (creep sj:u:l:-.'i ﬂ-?ﬁ m/min thra VFD)

. Furuthn'r.rln::- ﬂ"\
» Main hoist - 3|m/min . .. L7
s CT= 10 m'mi %, (_ =
&« LT- 10 mfmin, R /
"‘1“'"' '_
B0.6.17.10 Hoists S

Hoists shall be provided throughout the entire installation where machines
or other components provided under this contract are 10 be installed,
removed, repuired, serviced or transported and these paris are not in the
working area of & crane {refer also o the individual techaical subssetions of
this specification),

E140A01FIOHT- 1570270548 FIGHTNER o ¢ BO-138
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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 Contractos
has to include in his offer the number of hoists for the whale Plant, Any
necessary change of hoksts must not lead to any price change of the contract

price.
The hoists used shall be standard production hoists,

The hoists shall be desipned and caleulated in accordance to applicable
standards.

The nominal carrying capacity of the hoists and of their sttachment points
shall be such that the heaviest ohject to be lifted can be traneparied with
gafety.

For electric koist, troliey travel speed and hoist speed shall be | 5 m/min end
0 m/min respectively.

Manual hoists shall take the form of chain tackle biocks with load and drive
chains. The crabs shall be fitted with & drive also operated by a chain. The
runwiys shall be designed according 1o approved standards.

Electrically driven hoists &nd crabs shall be equipped with squimrel-cage
motors. An inching control shall be provided on all electrically driven hoists

gnd 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

TUnwWays.
Electrical switchgear end control gear shall be mounted directly on the
hoists in cebinets.

The electric hoists shall be operated by pendant contral units fitted with
pushbution or rocker-type switches, which shall be fixed to the hoists in

such a way that sale operation is puaranieed.

The contrel panels shall be equipped also with a key-opérated switch a.m:l
mushroom-shaped emergency "off" switch. P

L.imvit swritches shall be fitted to all tiﬁing and travel pear

Where hoists are not casily accessible by simple means such as Indders or
mabile scaffolds, maintenance platforms with mesns of aceess shall be
provided.

BIF POUERC-Min Mantid0ishy
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BO.E 1711 \Lifls

(1) 1ift in each steem generator building for goods transport (minimum
apaNty 3,000 kg) and one (1) no. conventional passenger elevator in each
the stegm generater building for personnel transport (minimum capacity 16
persons\ind minimum 1, 100 kg) shall be installed, reaching the highest
accessibly platform. Qutdoor hoisting amangements shal] be included it ane
i X boiler house for lifting long items of up 1o 4,000 kg,

miors shall be provided in the following bullding, resching the
highest floor oNthese buildings:

o 21xelevawors XG bullding

= | x clevaior forservice building

= | x clevator for cxusher house

1 xelevator for highest transfer point before main plant.

g 2 X nos. of |6 person capacity (minimum
l.lﬂmcg'g, panoramic typelevator shall be provided,

Lift for light material store shall be pmudad as follows:
o CuaEntity = |

= Type=Goods [ift
= Capeity= 1,000 kg,
« Speed=0,5 ms,

The basic requirements for conventiokal passenper elevators are:
s Lapacity; 16 person (minimurs 1,100 kg)
» Speed: 1 m/s

Rle-operated lifts with traction
atic telescope sliding doors.

The lift installations shall be designed as ce
machine. The car shall be provided with

and tested according 10
ion) and applicable

The lifts shall be desipned, manufactured, erectd
OSHA (Operational Safety and Health Administr)
stardards.

During the construction perind, the sides of the cars (Without doors) and the

P e
= =, floor of the cars shall be provided with protective coverfogs (hardboard
3 ""1 panels or similer). The protective coverings shall be remidyved by the
| -I:IH v <ontractor after the corcl cotion period
\
_,/ The motors and switchgear must be designed for at least 180 Narts/stops per
hout, The type of enclosure of the switchhoards and motors sh :_Dﬂ-jp] v
with the relevant requirements of Section B, il
00013
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B05.18 Electrical equipment and works

BOG18.1

B0.6.18.2 Voltage levels

5

—

- -

Standards

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

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

The Piant shall comply with:

a. the Essentinl Electmical 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 Requirements of the PPA;
h. Electricity Grid Code of the Bangladesh Energy Regulatory

Commission,
o. Great Britain Grid Code.

Any other requitements of BPDB/PGCE shall also be considered (i
available).

The following voltage leveis shall apply:

o 400KV and 230kV, 50 Hz  connection voltage i the public grid

« 181p27kV, 50 Hz generator voltage, depending on manufacturer’s
standard

s 1KV 6% 50Hz voltage for motors equal to/bigper than 1500
kW and for power distribution within the Plant

» 33kV 6%, 50He voltage for motors equal tovbigger thanl6d kW

and for power distribution within the Plant

s 2407415 V (+/-) 108, 50 Hz standard voltage for power supplies to small

electric power cansumers and motors below
60 kW lighting and domesiic power outlets

o 240/415 V (+/-) 10%, 50 Hr voltage for power supply of essential electric
power consumers - the system shall be opemted
with ungrouded neutral

s 220V DC+ 10%-15% voltage for cmergency users of clectnicity, like
turbine emengency oil pumps, cirenit breaker

control, inverters ﬂ 'L'I ﬂ 1 h 4

MOALRICHT- 170210548 FICHTNER B £ BO-141
HIFPCAEPC-Maln PRt 01577
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o 2400415 V& 10%, 50 Hz uninterrapted voltage supplies to consumers,
which require uninterrupted infeed like
DDCMIS components, control actuators,
barner control pancls, VDUs.

s MVDC:I15% for pewer supplies to the DIMCMIS system
components

w 24 V109, 50 Hz fﬂrnmﬁmwurkinm:lnmdpjmximsuf
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).

B0O618.3 Insulation levels

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

= Following insulation leveis shall be considered:

Wﬂl 450r 75

* According to manufacturer standard
B? The creepage distance of the outdoor insulators shall be minimum 31
mmikV. Ao

5 s 400 kV level:
TN rated switching impulse wlﬁmﬂn-l:l voltage 1050 KV
. » (phass-to-earth);

« rated |ightning impulse withstand voltage 1425 kV: s
*rated power frequency withstand voltuge for GIS 650 kVand for
transformers 630 kK.

s 230KV level:

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

= rated lightning impuise withstand voltage 1050 kY,

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

7
i

Contractar, H] n 1 5 5
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Installation conditions and protection class for electrical
operational equipment and contral and manitoring equipment

If nat specified otherwise the electrical operational equipment must be
designed 1o meet protection classys stated balow.,

Switchgear, housings for electrical equipmenst and electrical equipment itsclf
must be designed sccording to TEC 60529 at Jeast to:

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

o Class [P 42 for ventilated enclosure of DDCMIS equipment if located
indoors in air-conditioned/ventilated arcas with suitable cannope ontop 1o
prevent ingress of dripping water

* Class IP 22 for non-ventilated enclosure of DDCMIS equipment if
located indoors in air-conditionedventilated areas with suitable cannope
ontop to prévent tngress of dripping water

# Class IP 54 iflocated indoors

= Class [P 65 for all 1&C field devices

= Class IP 55 for motors located outdoors and in indoor areas w:1h high
dust and humidity

* Class [P 63 for other outdoor electrical and control system equipment
such as cubicles or panels with additional measures) if located outdoors
in eccordance with IEC 60529 (degrees of protection provided by
enclosures (TP Code) or equivalent). The alditional measures shall
consist of sunshades, protection covers against splashing water,
additionni sealing, special acid resistive coating eto,, depending upon the
particular site conditions at the place nfmsmllmm subject tothe Fpahe
approval of the Employer.

= Class IP 21 if located indoors with open doars.

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

Elecrical operational equipment which must be installed in arcas exposed to
danger from explosions must have the required explosion-proof design
appropriate to the flash-point group classification of the explosive mixture

= 85 [aid down in [EC 60079, Attention must be paid with respect to the use of

.f/ 9

» electrical operational equipment in workshops and storage premises exposed

N . 1o the risk of explosions,

I"n all rooms and areas where the local end operational canditions and

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

which, in combination with &ir, form explosive mixtures, the operational

eguipment and installations to be used in these circumstances must be of

explosion-proof design. All operational equipment must be designed to

somply with the class of protection dictated by the ignitable mixtire (e.g.

compression-proof casing, external ventilation, inherent safery, eic.).
03156
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Electrical operational equipment shoald be located indoers in adjoining
buildings rather than inside buildings or other structures exposed 1o the risk
of explosion. Whenever operational squipment has to be installed within
areas liable to the risk of explosion, protection agains: explosion must, in
general, be applied wherever explosive mixtures can arise, In this
connection, the ignition of cxplosive mixtures must be relisbly 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 wiy, the protection afforded against explosion. In particular
the high ambient temperatures and the influence of nearby heat sources at
the mstallation 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 proteetion of life, equipment and materials, Basically, all
live’ parts, i.e all parts of electrical, operstional equipment at an electrical
potential above or below earth potential when in operation, and with & rated
voltage over 24 V, must be insulated or covered so that they cannot be
touched accidentally.

In addition, measures must be teken by the Contractor to prevent the
pocurrence or persistence of excessively high contact potentials on
conductive purts of clectrical operational equipment {frames ete.) Brought
about by fanlts in insulation.

For installations up to 1000 V, volrages over 50 V are considered 10 be
excessive contact voltages. Within enclosed electrical {nstallstions, with
voltages over 1000 ¥, the contact potential shall be sccording to the values
given in EN 50522 (VDE 0101-2) Earthing of power installations cxceeding
| kV: énclosure B,

The following rules and regulations are 10 be observed in camrying out
protective measures and in earthing procedure:

& [EC 60072 and 50364 tor installations up to 1000 V,
= EN 50522 (VDE 0101-2) Earthing of power installations exceeding | kV:

[n areas exposed (o the hazard of explosion, the protective measures
outlined in IEC 60079 and JEC 61241are to be adhered to In the erectlion and
installetion of electrical plant and equipment. Erip B

('

2 .,

B4 OADTFICHT S TR IS FICHTNER o~ e nd;_-{__ 1“,
BIFFCLIEPC: Wal Panlian s/ 000157

Page 111 of 308

115


6188680
Text Box


116
75321/2020/PS-PEM-MAX

B061851 Protective measures for installations up to 1000 V

Protection against direct contac

All Tive' parts of clectrical operational equipment that Gian be reached by
hand must be protected against direet contact cither by means of insualation
or throagh constructional design, position or arrangement, or by means of
special devices, I in the case of enclosed switchgear or control cabinets,
sccess is required in the course of normal operation (g for replacing
fuses), protection against direct contect must still be ensured when the
swilchgear or control cabinet has been opened up.

Protective insnlation

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

Use of low voltages as a safety measare

This safepuard applies to all equipment, which is required 10 operate in
metal enclosures, boilers, lanks efc. The operational voltage of tools and
lighting equipment musf not sxceed 24V AC.

[solating transfarmers shafl be provided by the Contractor far the purpose of
producing the protective low voltage, A separste 24 V system will not be
provided.

Connection of the neotral
The LV network shall be of the TN type, Le. the LY neotrals of the suxiliary

tramsformers are carthed directly,

Neutralization [protective multiple earthing) i intended to prevent the
persisence of an excessively high contact potential on conductive parts of
the installation which do not form part of the actual eperating circut

Protective multiple earthing 8% a8 protective measure requires the neutral 1o
be earthed close 1o the transformer. However, wherever possible the neotral
shall be earthed at the main LY board. In this case the connection
transformer to LV main board shall be carried out as TN-C type, {e. thregsar
'%' phases plus PEN: ' gy

e . power consumers shall gencrally be of the TN-8 type, ie. 2 five wire iy
oy g ' sysiem, The separation of ¥ and PE shall be carried out at the main LV 559 & 9
X ~ i board. Because of the clear demarcation between the neutral condypctor N,

: : ’j" carrying operational current, and the protective earthing conductor PE,
" which - under non-fault conditions - carmies no current, MO connection
between cither N and PEM or N and PE is permissible beyond the point of
separation of the PEN eonductor into PE and N.
000108
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The LV system for supply of essential consamers (emergency diesel supply)
shall be of 1T 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 phass
conductors, The use of constructional parts of the switchgear as a neutral
conductor 15 not permitted.

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

The carih electrode resistence shall ensure that potential contact will not be
higher than S0V (see IEC 60364 - 4 -41).

B0.B8.18.52 Protective measures for installations over 1000 V

Profection against contfact
Al least the following measures are o b taken forall paris that are live'

when in operation:
s Protection cutside of closed clectrical operating areas:

» complete protectinn from all sides against contact, the deeree of
protection shall be at least IP23D according [EC 62271202 und [EC
B0329

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

s Protection inside closed electrical operating areas:
= protection &gainst contact with 'live' parts within reach of personnel,
* protection &gainst 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, indhe case of o fault, a dangerouwy; s
contact potential might arise, however, where the parts must not be e
connected 1o the protective earthing system for operational reasons.

FProtection against contact voltages /
Protective earthing |5 to be used as a safeguard against excessively high ""‘H w T
contact potentials for conductive parts of the installation, which do not form
===, parl of the operational circuit. Here, 81l normally 'dead’ parts equipment and

/ “-_ ™ apparatus shall be earthed if'it is possible for them to come into contact with

I~ | Hive' parts a5 & result of fults due to the ocourrence of surface leakage

|I:\ [ jﬂﬂlﬂ, arcs or direct connections t a 'live’ part of the equipment.
|

\"\:,__..-" n considering the dimensioning of the protective earthing system, the
thermal loading and voltages on the ezrthing equipment are decisive factors
and these should be based on the maximum possible earthing ¢urrent, which

can anse.
039153
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Comnection of the neutrals

o 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
shafl be directly grounded

¢ 11 kV 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 k'V windings of the transformers shall
be grounded by means of 4004 resistars.

B06.18.6 Earthing and lightning pratection

B0.6.1861 Earthing and potential equalization system

The carthing system and potential equalization shall comply with the
following standards:

» [EC 60364-4-41: Electrical Instellstion of Buildings - Protection
for Safety: Chapter 41: Protection Against
Eleciric Ehock

« [EC 50364-5-54: plectrical [nstallation of Buildings - Part 5-34;
Selection and Eroction of Electrical Equipment -
Earthing Arrangements, Protective Conductors

and Protective Bonding Conductors

= EN 50522 (VDE Earthing of power installations exceading 1 kV

0101-2)

s VDE DE43, Part 1: Protection of Telecommunication Systems
Against Lightning, Electrostatic Discharges and
Over-voliges from Electric Power Instaliations;
Provisions Apainst Over-voltages

e [EC 61643: Low.woltage Surge Protective Devices

For earthing, protective earthing, functional earthing, potentisl equalization
&nd lightning protection-potential equalization, a common system shall be
-1 established
"-F - - -. Y -"-I ¥
4 v . \Within all buildings, intemal earthing rings shall be installed. These shyf8e
iy . linked by way of connecnion tags 1o the foundation ground and eutdocgs

I'-lh : : apﬂnhitrg system,

",

' =--._h_.~.r"/ All system and plant components which are to b earthed as well as
electrical components, like protection and control cubicles, sub-distribution
boards, control systems, motors and trapsformers, shall be copnected to the
earthing ringe'bars. All steel structures within g welded Section shall be

connected 1o the main earthing system.
ET40ADUFICHT- 1 ST0T7T05 45 FICHTNER = = BO-147
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-’I At mtervels nol exceeding 20 m, and with at least two in every room,

119

At pipelines for flammabic 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 af Jeast once to the main

carthing system.

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

An earthing cable shall be included in all main ceble runs.
Protective carthing and potential equalization of electronics cublcles,
frameworks, racks etc. shall be executed as fallows:

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

# For cach row of eubicles, ot least two connections shall be made to the
earthing ring. Cubicles in a row shall all be connected by conductors to
each other.

» [f cubicles are attached o a raised platform flooring of steel structural
parts, it shall be ensured that these are electrically connected 1o each
other throaghout the area. The raised floor shall be connected to the
carthing ring et several locations, and as a minimum st two comers of the
room.

Foundation earthing

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

The foundation sarthing shall be used in connecton with the other earthing
systems like protective, operational, functional and lightning protection
carthing

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
&nd 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 clesed ring of the foundation earthing system, a net of
mesh size arovnd 10 x 20 m shall be embedded in the battommeoest concrete
layer. The foundatjon earthig shall be connected to the réinforcement I:].' A g
) braided conductor at intervals of about 2 m.

connection tags from the [oundation sarthing shall be foreseen for 4
connecting the internal earthing ring. Connecticn tags shall likewise be 4oy
foreseen for connection 10 the external ezrthing system and to the lightning
rods. Optionally, lighting rods can be connected 1o the exteral ring

BAADAD I CHT-1 5707 055 FICHTMER Bi-148
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ezrthing, with connactions then made from this ring earthing to the
foundation ground by way of the [nternal earthing ring at Intervals not
exceeding 20 m.

Earthing material
s RefertoPart BY.

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

lessening overvoltages,

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

* At intervals corresponding 10 the mesh-width, carthing wires from the
reinforcement shall be incorporaied 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 sach olher. !

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

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

= Reinforcement of cabie ducts of reinforced concrete shiall be connected to
parnllel running earthing cabiss, These earthing cables shall be connected
to the screen of the building earthing system or (o the foundation earthing
sysiem.

Lightning protection

All buildings and stractures shall be equipped with a lightning protection
system. Lightning protection level [ (LPL) sccording 1o IEC 62305 shall be
cons dered.

The building lightning protection system is to be executed according to!
o IEC£2305-] gz

& [EC 62305-3 and
» [EC 623054

& PLLEPCMan Planiiin by EI Uﬂ la 2
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and alongside protection of human life to prevent damage not only to
buildings, but also to electrical and electronic instailations.

All buildings and structures are te be protected against lightming strikes by
means of lightning collectors and conduetors. The collectors are to be
arranged in such a way that, as fir s possible they collect all lightning
strokes without these dipectly striking the parts to be protected. This
condition i considered to have been fulfilled if no point on the roof surface
is more than 3 m away from a collector, Collector lines suffice as collectors,
e.g, along the ridge and st gables and eaves.

Ridge conductors must be taken right to the end of the ridge. Moreover roaf
conductors should rim a5 natural continuations of all main conductors.
Conductors at the gahle extremities or 2aves must be laid in the closest
possible proxtmity thereto. In the case of steel-framed strisctures the ridge
conductors mus? be connected to the roof sepporting Structure ot 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 & way that
they can withstand the stresses expected fom storms, [ightning strokes, reof
work, efc.

Une main conductor between the lightning collectors mounted on the top of
the building and the potennal grading ring taid in the ground is 1o be
pravided every 20 m of the before-mentioned lightning collecior. The
maximum spacing between conductor fixings mav not exceed | m for
horizontil runs and 1.2 m for vertical runs

Lizghtning protection material

In case of buildings with steel structures and sheet steel cladding, the stecl
eolumns and the sheet stecl cladding shall be used as lightning conductor, In
case of masonry buildings or buildings with concrete structure, exismal
lightning condustors made of copper or stainbess sieel shall be wsed.
Lightning arrestors {arcstor tips and roof conductors) or Lightming air
terminal shall also be made of copper or stainless steel rods, The conductor
supports of the lightning pm‘tutiun systern must be copper or bromze. Nuts
and balis ot isolating or other points which are to remain detachable must i B
made of copper-nickel-silicon-bronze.

BO.E18.7 Technical conditions for high voltage molors
[f not specified otherwise all electric motors must be designed 1o mect iP s
enelosures.
All motors with rated power (referred to 40° Cambient temip.) of 160 kW
and above must be designed as HV motars. .
# ~
= L
L N
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B0.6.18.7.2

£ b——_p. Motor rating lo be at leest 110% of the maximum required electric

. s power consumption of the driven machine.

£

122

Constructive features

The following constructive feanures shall apply:

&

e oan

hi.

i

K

Climatic protection provisions for mounting in the open in a hum:d and
hot climate. [asulation class F. During operation @i rated power of the
driven machine, the motor insulation must only be stressed in
accordance with the réquirements of class B insulation,

Motar parts made of iron intemnatly and externally sandblasted and
surface-protected.

Paint fnish resistant to chemicals and seawater,

Bolis with adequate corroslon protection,

All joint faces and gaps sealed,

Anti-condensation heating to be switched into operation when the mator
[eed circuit is in the "off' position. Heaier supply power 'on' indicating
lamp is to be provided.

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

Varnish-insulated larminations.

Pressboard muterial protected by varmishing,

. For motor ratings the cooling air available of the specific location has
to be considered.

Al motors shall be either totally enclosed fan coeled (TEFC) or totally
enclosed tube ventilated (TETY) or closed air circuit air cooled (CACA)
type. However, motors rated 3000 kW or abowve can be Closed Air
Cincuit Water cooled (CACW). CW motors can be screen protected drip
proaf (SFDP) tvpe.

Condensation outlets to be provided at the lowest paint in the housing,

Design and construction of the motors shall comply with IEC &0034-1,

5O034-5 or VIDE 0530 and DIN 40050,

The following electric features shall apply:

El
c,

d.

Electric features

ntinuous delivery of rated power at voltages of 99 - 110% of the rated
violtage and allowable frequency range within the limits of thesmal class -

power outpat 2t ambient temperatures existing af the particular
site of installation and under continuous running conditions.
All motors shall be designed as 3-phase squirre]-cage motors suitshbie for
direct on line starting. [t must be possible, with 100% residual voltage,
to switch them on 1o a large and stable power supply network without
imcuming damage or deformation. The motors must still be capable of

B140ADT IFECHT-157007 18-v5 FICHTNER f, .‘..};'td“’ BO-151
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faultiess running Up to speed with a voltage drop to 80% of rated voitage
and rated loading,

However, 75 % starting voltage shall be allowed for motors above 4000 k'W.
Mill motor being high starting torque metor, 13 specially desighed and
shall be suitable to operate at B5% rated voltage for | minute only,
provided that the mill motor is suitable for starting/running with voltage
variafions for which aux. power supply systemn is designed.

e. Moter starting current must not exceed 5.5 times rated cumrent (referred
to motor rating At 43 °C ambient temperature] for motors up to 2 MW
and must not exceed 4.5 times rated current (referred 10 motor rating at
45°C ambient temperature) for motor ratings above 2 MW, The voliage
drop at direct-on-line starting should be limited to 209 ot the mctor
terminals cxcept rating above 4000 kW, However starting of any motor
shall not cause tripping of any other consumer.

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

f From the cold state four conseputive starts up t ful] speed must b
possible. The second start must be possible immediately after the first
start, the third 20 minvtes afier the sacond, the fourth 20 minutes afier
the third.

s A minimom frequency of sarting cycles of 1000 per year must be
gusranteed,

h. In general, mators must be capable of running without overheating when
subjected to three cansecutive stagts within one hour after having run for
an cxtended period on & voltage of 95% nominal voltage. Therehy the
second start must be possible immediately afler the first start and the
third 30 minutes after the second start, In individial cases where
operation depends on signals from pressure switches or other such
gources, then o more severe duty with respect to the frequency of starting
eyveles per hour shall be necessary and the design of the motors must be
carried out sccordingly.

B0.6.18.7.3 Protective featuras

The foliowing protective features shall apply:
//f":r__ a, High voltage mators must be fitted with measering peints for the
Je 7=y determination of slot and bearing temperatures,
e © b, Six Pt 100 resistnce thermometers (2 per phase) are to be provided for
T e | slot temperaure measurement, and a double thermocouple or resistancs
\ * | Dhermometer per bearing must be provided for bearing temperature
.~ measurement. Type of temperature clements shall be finalized by the
e manufacturer.
e. Each Pr 100 shall be connected, poteriial free, to-a terminal sinp. The
connections to the thermometer &3 well as the associated aver-vollage
cutonits shall be brought into separate terminal boxes.

HYAADA IFIGHT-187T02 70805 FICHTHER
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4. Whete motors have closed-cycle cooling, L mpEratTC-MEASUring points
st be firted in thes cold air stroaih.

s, The winding lemperatires have to be dekecied with RTD's at high
tempersture arad alarm 10 bl:'pmdu;-uﬂ-,u:mlrll'dgh jemperature the
motor to be ripped. .

£ All motor paps and jomts begween it and othier units must De sealed.

g. Earthing ¢lAmps at both sides of the sttt have to be provided,

h. Al HY maotars hearings shall be equipped with yibration sensors for
yibration monioring.

Considering the rating of CHP HT motors vibation monitoring 18 not
required. For Coal Crushers yibation isnlation & monitoring shall be
p:ﬂ‘l‘idﬂ.

{. Temperature transmitter t be provided for ol temperature measuring
devites.

B0E6.18.74 Other features

The main terminal bowes =0 the high voltags si;iﬁ snall be provided with &
pressurne relief joint for {he purpose of reducing the danger of an accident a5
w recult of shori-circuits, and shall be fitted with 2 ierminal biock syitable for

Cable connecting DARes miust be longimdinally divided to facilitate fitting of
cahle slemves and end caps. Protestion <|ass shall be IP 33

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

The opened sepmminal boxes must have provision fior Jocal carthing to be
earried oul.

Al terminal Daxes <hall be provided with 3 cemoveble undrilied gland plate.
The gland plates shall be of non-ragnetic material if single core cubles apes
1o be installed, P

%{ Connections, star-point terminal boxes ctc. &
P Al motors must have the star-point connection brought out separately iy
o T | terminals. St

bt
it ; ! For all motars with 8 ruting of 20 kW or abave & differential relay for
winding protection shall e provided and iristalid in the associated switch-
- / gear. In that ease the star-paint connction shall be trought out sgparately 10
terminals. The di fFerential current transtormers are 10 be designed to class 3
P10 with 8 Tating smarched to the protecton gystemn. The CT's shall be
sccommodated

in the star-paint terminal box.

mtmmm-mn:w FICHTNER BO-153
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B0.6.18.8

125

Coapling

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

Cooling
Air coaling for the motors js the preferred method. Where water-cooling is
applied, conditioned and trested, water shail be used.

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

Running quality

The runming guality nmast be within the classification of "Class C, Zone A"
sccording 1o the IS0 [0816-1 or equivalent, ic. the vibration velocity must
be not greater than 1.8 mmds (rms).

Reverse speed

If reverse running, can occur in the case of equipment driven by & motar
(e.g, cooling water pump]), the motor must be designed for maximum,

possible reverse speed.

A reverse rotation slamn and starting-circuit interlock are to be provided 1o
ensure that the equipment cannot be started while running in reverse.

Lubricution

All MV and HV Motors shall preferably be equipped with cn-line lube oil
purification and aufo-grease facility. These systems shall preferably be
procured from one single manufachurer,

The above requircments of the specification o be considered only as o
preferred solution. However OEM recommandation will be accepted.

Technical conditions for low voltage motors

If not specitied otherwise all motars must be designed to meet TP 55
enciosare accordimg IECE0034-5,

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

The cquipments which are only operating for short period shall not be
covered under IE3 such as:

a) Soothlower Motors- operates only during muﬂ:lhwwrg sequence
b} Seal air fan motar for damper sealing up:rnhun-upumud only d

¥ e

mamlensnce. &= . .
L = ]
el el N
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80.6,18.8.17 Caenstructive features
The same featurss 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 featuras

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

The motars must be capable of being switched on to 1 large and stable
network and with phases in opposition.

The electric festures a), b) and c) of high voltage motors aleo apply here.

Motors starting current mus? not excesd 7.0 times rated current (referred o
the motor rating and 45 *C ambient temp).

The Starting current of LV Motor ((E3) shall be inline with [EC 6003430,
Applicable de-rafing factor Tor design temperature of 45 Deg C shall also be
applied,

B0.6.18.83 Protective features

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

B0.6.18.84 Other features

Cable leads
All eable connecting boxes are to be designed to meet the requirements of IP
33 or IP 5% protection class respectivaly.

-

The cable connecting boxes are o be instalied 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 2 terminal block.

Shafis .
Where nat otherwise specified, motors must be fitted with & free shafl end.

Frotection against explosion hazurds

Low-voltaga motors, which are to be installed in asess exposed to the risk of
expiosion, must comply with the rules [aid down in VDE 0163/0170/01 71
for explosion-proof design in relation 1o the fhsh-pum group classification.—=
for the particular explosive mixture. | -~ =" F s

(779

| J 4,
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BO.6.18.9

B0.6.18.10

B0.6.18.11

127

DC motors

The use of DC motors 35 10 be avoided and must be agreed by the Empioyer.
The maximum starting current must not exceed 1.8 of the rated mator
current (refierred to the motor rating ai 43 °C ambiant temperature).
However any other value of starting current proposed by Bidder/Contractar
during hasic/detailed engineering shall be subject to Employer®s approval

,Actuator drives

As far as applicsble the above “Technical conditions for Jow valtage
motors” shall apply.

In addition, all actuators for valves, dampers ete are ta be fitted with socket

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

shall be provided.

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

Actuators shall have integrated starters. Hegulation type shall be continuos
modulativn tvpe (min. 3000 starts per minutes).

Frequency converiers

General

{m the basis of the requirements of the driven equipment, 1he Contractor
shall design, supply, instail and commission a complete, fully operative,
variable-speed converter drive (frequency converter and motor, for motors
up 10 400 KW, for motors 400 kW and sbove 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 comtinuous rating) is 1o be based on
the maximum shaft output required by the equipment assembly.

Maintenance work snd cable connections must always be possible from the
front of the converier cuhicles

The terminals on the input and output sides are 19 be raied such that paralial
cables can be connected.

adjusted steplessly, It must be fully equipped fﬂ.l' remate contro] and
monitoring in the control mam. ’

BIADAGVFIHT-1ETIZT05 45 FICHTNER s ﬁfr"'El s R
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An on-load disconnector and a pawer contactor are 1o be provided at the
pawer mput af the converter,

For motors with 2 rating up to 400 kW the frequency converer shall be
designed in af least @ six-pulse cireuit on both the ling and motor sides-

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

Far motors with 2 rating above 400 kKW the converter should be designed in
a 12 pulse circuit supplied via converter transiormer.

The converter is to be disconnected if the voltage drops to Jess than B0% of
the rated voltage or if one or maore phases of the line vollages are missed.
When the line voltage is restored, the converter is to be connected again
automatically, providing the break m the power supply did mot Jast longer
preferably than 3 seconds, The Flant check back signals (Tloating change-
over contacts) must continue to be received during this period, while alerms
are to be suppressed, Tt must be possible for the converter to be cofineetsd at
any coasting-down drive speed and with in-phase voltages. The spetified
frequency set point is to be resumed automatically.

|f the voltage redustion or the power failure lasts for a long time, the drive
must Temain 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 canverters are to be desipned for 10% more than the maximum power
ocutput reguired by the system. The purpase 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 whea the motor is
started up and when the speed is adjusted during operation,

Forced ventileted converters are ta be equipped with redundasnt fans (two
double fans).

Flow monitors (not air vanes) are to be used to monitor the fans. Paositive
control is 1o be provided for fan drives with a master drive

Cenverter transformers
The transformer shafl meet the requirements in the [EC standards 60076-11
and 60145-1.3, shall be af was:-resin type and are to be installed in

protective casings made of sheet steel, cooling method AN, thermal

insulstion class F (otilized sccording to class B only), type of protection 81 =5
lenst (P21

The transformer output shall cormespond 10 the paer raqnir:rmr::'ﬂ of thy £
frequency converters. f‘ =" o

B ADADY/FICHT 187070548 FICHTNER : e3¢ BOAST
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It should be possible to vary the high-voltage side within a range of 2 3 =
2.%%, by means.of reversible clamp connectors.

The connections on the high-voltage side have 10 be carried out using
cables.

Buchar connections with short-circuit protection are to be provided (o the
current converlers on the low-voliage side.

Suitable earthing studs are w be provided for maintenance purposes
(sarthing and short-circuiting),

All sccessories - 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 pot contain any flame-inhibiting additives which develop toxic
vapars or gases cither under the influence of secondary fires or in the

electric are, A report on this subject has o be enclosed with the bid.

Moisture-proof design:

It must not be necessary (o dry the wmdm,i, afier sht-off periods. The
protection against voltage surges and short circuits, the nolse levels and the
freedom from partial discharges up to twice the rated voltage must be
verified by means of fype tosts.

The windings are o be protected by means of a temperature monitaring
gystem, comprising the following minimum components:

» 3 PTC resistors (1 for each phase)
# | tripping wnit with isolated change-over contacts for remote signallimg
(alarms).

* Temperature transmitter to be provided for all temperaturs mersuring
devices

Instrumentation and control

The instrumentation is subdivided into & local Section in the converter
cubicle and into a “remote” Section in the control room. All the measures
necesspry to enable the drive 10 be remote-controlled and remote-monitored
must be implemented, i &. all the 24 V DC interposing relays which are
required to convert the on/aff commands from the instrumentation and —
control system, signal transducers, etc (see also “remote control and remols ,g"" =8
indications" below). . '

directions, The emergency shutdown furntticiral the equipment must act on H
the converter directly, regardless ofivhether 'int:lg-f‘ur 'remote’ mode isset.

BUDATVFICHT- 1T 02708 v4 FICHTNER J y BO-158
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Local instrumentation and conirnl
The following are to be provided as a minimum in the converter cubicke:

Controls

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

b) "On" and “off" converter controis

] Set point adjuster (speed)

d} Incoming master switch, "on-off"

e) All the controls necessary for internal converter settings and
adjustrments, as specified by the manufactirer

Indications, signals, monitoring

8] Line voltage indicator

b) Output frequency

g) Ouiput curreal

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 - alanm Motor temperature monitor - shut-
down-

f) Signals concerning internal operating states of the converter, in
accardance with the manuficturer’s standerds, though at least;

Dwverternporature

Line voltage monitorig

Line undervoltage

Owercurrent

Control vollage monitonng

Converter proteciion

Fan monitoring

Incoming air lemperamire

Meotor feeder interruption

Motor feeder-shart circuit

Earth fault

Maotor blocked

Other faults,

L ] . L L] a L - L] - - L] " L]

Remote control and remaote indicitions
Account must be taken of the following types of remote control and

%' indication in the control room, and suitable interposing refays, transducers
and switchgears are 1o be provided in the cubicle:

n) Converter "on/off" and “localiemoe™
‘b) Set point adjuster for speed (4 - 20 mA)
g} Remote indication for speed as 04 - 20 mA stendard signal
Y /' d) Moter current as 4 - 20 mA standard signal
- 2} Combined fault
f) Remote indication of the set speed potentiometer as 4 0/4 - 20 mA

standard signal
g) All Switchgear faulis and “Racked-Cnut™ events
BIA00EICHT- 187 0ES: FICHTHER 80-168
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h) Other controls and indieations

All event sagnuls and check back signals must be made available on the
terminal strip as floating change-over contacts.

System perfurbation

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. 3% for the Sth barmonic voltage, 4% for the Tth
and 2% for each of the [1th and 13th. IEC 60801.1 - 60801 .4 are also 1o be
observed in this connection, The system perturbations are to be curbed by
mieans 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

B0:5.18.12.1 Cable laying and routing requirements

The Centractor responsible for cable routing and laying has.to chserve a
sirict unii separation. The cables must be routed in different cable channels
or, 28 the minimum réquirement, on different cable treys, so that in case of &
fire or any aceident in 2 cabie channel or tray two units will not be effected.
Further in ease of two eritical drives of the same unit with both drives
operating in narmal conditions cable for the same shall be routed through
two completely redundant routes.

O 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 electrival rooms that sre exposed 1o
possible mechanical damage are fo be protectzd up to | meter from ground
by suitable metal cover.

All holes in ceilings, floors and wall made for cable routing must be sealed
fire-resistant, when the cables Eave been laid. This also applies to

switchgear panels and cubicles, passages between cable ducts, a1 vertical ==
risers ete. As there is an increased danger of fire during the construction &
period the holes shall be fire-resistant sealed at that stage alresdy. This
applics espectally to veriical runs. | :

When the cables are no longer supported on ceble trays or risers elo. 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 ﬂ]tlﬂ?htf'i'-':'_l:l._ltﬂ every 1.5m. n i! r_] _T_ ? 3
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quﬁjﬁ.ﬁ,ﬂ General cable construction requirements

'

.""FI-'.: ¥ .._ 2 i
v ~

The control and commurication cables must be laid ey fficiently apart from
the power cables 52 that no inrerfercnes will aeour and the transmizsion of
Fault signals i cxelnded. For this purpose the following minimum
yeparations are 1o be ohserved:

« 300 mm between low voltage power cgbles and measuring and control
cables ut voltages of 60 ¥ and belaw,

» 300 mm between pOWES cables and measurng 2nd control cables &t
voltages sbove 6l Vv,

« 600 mm between edim voltage power cables und measuring and
control cables at voltages of 60 v and below.

The laying of cables gutside of buildings shoubd e preferably ot cahle
hridges that preferably are o be naturelly um'tl.hr_mi.

each other according 1o voltage systems- The cables must be faid at & depih
af 0.8 mal least The trench is filled with sand and coyered with concrete
covirs of bricks. The dhermal resistance of the backfilling shall not excesd
150 Kem/W. A grotnd temperirust nf28°C has o be congidered Where
cahles have to pess Lnder streets ceble duet blocks with & suftable prral &)
should be provided, The marking of canl2 roulES by table warning P=S

When laying the cables on cable TaYs, cable risers, cable channels, etc. and
when choosing the s&2E of the cables care most be taken that sufficient
yentilation 15 gvailable and that there is 1o possibilicy of thermal
gverhizating, Of eraiy on the cabigs.

Cables that must move with connected apparatus owing 1o thermal
expanision (£-8- poilers) must be provided n @ fiexible farm or they mist
have sufficient <lack at the lccation.

All the ends of the calbles must be preparcd acoording bo the particular
requircments of the menufacturess and cof 1o existing ferminal strips.

terminal SCrews. apparalus terminals, e12.

The necessary cable ceuling ends and the stripped and fapmed-out cable
ends, where no sealing ends are provided, must be fiwed to the ApprOPTiARETp Fops
supporting structures.

"\'1'11: mediurm and low voltage cables stiall be of Fire Retardanl Low

FRLS) with XLPE ipeulation. For cables that are exposed 10 ambient
peratures above a°C, tefon or silicons eables urs 10 B8 provided.

\ : _# For safety related equipment fire surval cables shall be provided. 0o 0 1 v,

& DATIEIGHT-ABTOATOSAS FICHTMER 7 e
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The cables must be suitable for laying indoers, in the open (diréct or indirect
sunilight), in dusts, on trays, in the ground and in water. The cables must be
resistant to solar radiation, the effect of ofl, seawater, bacterial action,
insects and rodents. Duter sheaths are to be manufactured from non-
combustible or flame retardant low smoke material.

Manufacturers testing standard related to resistance to solar radiation, effect
of oil, seawator, bacterial infection, insects and rodents, will be accepted.

All cables must be provided at both ends, st every 20 m and every bend with
identification i the form of numbered labeis corresponding o the coding
system. The individual cores will be numbered or wdentified by colour-

coding.

The cables musi be laid 1o ensure that they can be replaced or renewed ina
simple manner.

B0.6.18.12.3 Medium voltage (MV) power cables

The design of the MV cables shall be screened, stranded, single-core or
thres-core copper conductor cables of FRLS with XLPE insulation. The

cahble 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 shon-circuit
characteristics of the electrical systems, taking into consideration the
following mintmuin short circuit duration:

= for incoming cables and cables 10 sub-distribution: fiult clearing time of
the back-up protection.
a for all other cables: the fault clearing time of the main protection,

The cables must be erminared and connected 1o the indoor metal-clad
switchgear or the sealing ends are installed in cable connection hoods

mounted on the pawet transformers.

In the event of cutage of the air-conditiening 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.B.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 X1L.PE insulation.

To ensure the slimination of excessive contast potentials on any object,

e ffactive earthing must be carried oul as 1 safety measure and suitable 3-
care, 4-core and 5-core low voltage power cables must be provided. The
minimum condugtor cross-section of the low voltage power cables is 2.5
mun?. If3 1/2-core cables are used, the reduced condutor for protective
neutral must have a eross-section of at least 16 . In lighting systerns
(especially discharge lighting circuits) the use of 8 reduced conductor for the
protective neutral is to he avoided.

Depending on the site conditions the [HC aables must be gingle-core, 2-core
o &-core. Between batteries or rectifiers and the DC switchgear single-core
power cables should in general be used.

The LV power cobles must be designed for the dynamic and thermal
charaoteristics of the electrical system and for continupas operation.

B0.6.18 125 Current carrying capacity of power cables

The ratings for cominuous loadieg of the cables shall be calculated
according to the relevant [EC reguiations. The Contractor must submit
comesponding tabulations for all cebles 10 be used.

The maximum voltage drop under normal conditions shall not exceed 2.5%

Voltage drop during starting shall be considered a5 15% & during running
3%

The volinge drop betwees the the MCC and the terminal of the toad shall

ot exceed 2.5%, 1t is psumed that the switchgear and the MCC are
connecied by bus-bars/- ducts means the voltage drop is very low.

The voltage drop for MV Cable Shall be limfted to 3% and for LV Cables:

e ,-'r s The voltage drop on the LV cabless from Main Distribution to
ks | subdiswibution shall not exceed 2.5%

© ;s The voluge dtop up tn the LV moter terminals shall not exceed 3% 2t
S normal operation &nd 15% during starting. P

=
s e

B0.6.18.12 6 Measuring and control cables above G0\ instrument
transformer cables

For voltages above 60 V the cables shall be of Fire Rotardant Low Smoke
[FRLS) with PVC insulation and & mini-murn conducior cross-section of

Wy A QAN CHT-1 5T EI T8-S FICHTHNER BO-163
BIFPCUESCMain Plant2ai5) .u;,-“".-” Vg
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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.

Eor instrument transformer cables inside bulldings the minimuom conductor
cross-section must be 2.5 mm™.

Instrument transformer cables leading to outlying buildings must have a
minimum size of € mm? and must gencrally have a common core screen.

The maximurn voltige drop shall not excesd 2%,

B0.6.18. 127 Measuring and control cables below 60V

For voltages up to 60 V, measuring and control cables shall be of FRLS with
PVC insulation and £hall have stranded or solid copper conductors of
minimam 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.

[nm'umcﬁmiun cables shall be identified by colour codes and bank marking
as per VDE 08]5. ¢

Wherever necessary, e.g. for all cables leading cutside the relay rooms
sndfor control rooms, the confrol cables shall have a common screen (Al-

foil or Cu-fioil).

Cables must generally have appropriste electrical protection sgainst
inductive/resistive influences and Hghtning.

The required compensating wires for temperature measurements must be at
least 0.5 min®.

The maximum voltage drop shall not exceed 2%.

The individual cores of the multi-pair control cables shall be identified by
ntimbers or & colour coding system.

Minimum size of 0.5 sg mm shall be considered for wiring including for
comtrol cabinets. P

B0.6.18.12.8 Fiber optic cabjes (FOC)

All fiber optic cables us well as their deployment and the entire test \"H
procedure shall comply with IEC 60794, The cables shall be able to operates
continuously in lemperatures up to 70°C, The fiber optic cables shall be
loose tube type with the fibers fed info tubes. The tubes shall be sufficiently
strong to hold their shape and provide pritection Tor the fibees against
deformation and friction. Eagh fiber shalt be colovr caded ace, w [EC

60304, i
|
BTAUADVFICHT A AT0F T8N FICHTN EH"\ SR BO-164
BIFPCLIERG i Faay i 547 s a8 %—ﬂ 177

Page 131 of 308


6188680
Text Box


75321/2020/PS-PEM-MAX 136

Ruried fiher optic cables shall always be laid inside adapted conduits.
Installation shall ensure rodent protection and be water tight. The conduns
system shall supply all equipment necessary for the deplovment ace. to FOC
menulacturer’s specification. Occupency shall allow future cable
installation.

For out-door applications cebles shall be suited for out-door depioyment.
|lomgitudinally water tight, filling material standardized for all cables, yicld
minimum 3,000 N.

The fiber optic cables shall be complete with non metallic strain reliel
clements. Fiber optic cables that sre installed outdoors shall be armored.
Cables used indoors shall be reinforeed with 2 steel wire braid.

Graded index fibers cables and monomode fiber cables shall comply with
[ELC 24702:

Graded index fibers gables shall consist of always 24 fibers
o fiber - type 507125 pm; OM-3.

Monomode fiber cables shall eansis of always 24 fibers

» fiber-type W12 jm, 05-1.

19" patch panels shall be uscd for termination, connectors shall be LE-
. Duplex &8 standardized by TEC 61076-3-106 var. 4, All fibers shall be
terminated / conpected.

Each fiber of all FOC shall be deplayed and tested according to IEC 60794,
Resulting test protocols of ull single fibers of all FOU shall be handed over
to the Employer, stating all details 1n wrrtien.

BO.E 18129 Cable supporting structures

Construction requirements

Basically, pre-fabricated cable mayy, eable risers, hanger pods, SCrews,
clamps and all fixing material of corrasion-resistant finish, hot-dip
galvanized, shall be used. 1 in certain sectians the.use of trays and fisers is

not possible, cable racks are fo be previded in such places, These shall be
. made of corrocion-resistant, steel angle Sections, hot dip galvanized. The

steel angles must be cut to size on site and exposed cut surfaces must be
sutably treated on the spot (0 prevens corrosion before being fitted. The ==
minimum requirement for this trzatment is the application of an anti- -

corrosion layer of zing coating. ,*"f _--_—_QH
; ] ey
FEBATTIFICHTA ST TOENE 1"'ll:.“$-l‘l'1'~IEFtIh Bo-16
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All cable tray T-junctions, cross-overs, vertical and other shelving, bends,
etc. must congist of pre-fabricated tray elements 5o that crushing of the
cables at these transition points (s aveided.

The cables laid on the trays must be carefully arranged and ordered. All
eable tray routings coaststing of several individual cable trays that are
|ozated outside buildings and exposed (o 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
mstalled vertically.

The trays and risers must be installed in such a way that in accessible
manways an escape route ot lzast B00. mm wide by 2100 mm high is
evailabie for the persommel.

For safety reasons the lower paris of the hanger rods and all othér exposed
paris in manways and escape routes must be fitted with plastic covers.

In indoor instaliations hot cip galvanized material with sn average coating
thickness sccording to ASTM AL123/123M s to be used.

In all external areas, in semi closed buildings aad in areas with comrosive gas
or steam, Fibre Reinforced Plastic (FRF) cable trays tested according to
internetional standards skall be provided.

The cable trays must be designed to ensure that there |5 5% spare space on
all trays when commissioning and haading-over is complete.

The fixing materials for the cable trays and risers must be corrosion-resistant
or af least be hot-dip galvanized, The rods, brackets and risers must be fitted
with appropriate support brackets to be fixed to anchor ails or fixed by
dowels and screws in walls and ceilings.

Welding to stecl structures and the welding together of hot-dip galvanized
cable-laying accessaries is not permitied.

Afer completion of the cable.[sying work the maximum deflection of the
cable trays shall net exeeed 2.5 mm per 1.5 m (specified distance ‘nmwm:.n :
two hanger rods), P

EMC measures

All EMC measures shall ensure that during subsequent operation, no %t
mmpermissible melfunctions or damage to equipment occurs doe to vialating
electromagnetic compatibility. =

b
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The description of the measures is not limited to this chapter, but also forms
a part of other chapters, 1n particulsr "Protective measures”, "Earthing and
lightning protection™ and " Cabling”.

The EMC requirements are st out in the following.

Under considerstion of the comditions 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 eonnected to netwarks
with a power supaly corresponding o the maximum permissible tolerances
as |aid down in EN 5016( (as regards, harmonics, voltage fluctuations ete. ).

Priority s given m reducing sources ef interference.

Additionally, by means of high-capecity screening, generation of
overvoltaees due to induclive 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 EMIC resulting from the measures named above is still not adequate,
further measures shall be taken within buildings, for example by mnintian

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 extemnal walls of buildings, shall be incorporated into a lightning
profection=potential equalization system as close as possible 1o the |;3|u:|:r|l1fr af
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 prmar.tu:m-

potential equalization system by way of suppressor circuits.

Cable runs lo outdoor plant components and between buildings may alse be
soreened by appropriate measures, and so form a part of the pratection zone.
[f this is done, the suppressor circuit can be dispensed with,

A suppressor circuit shall be provided at all low-voltage main distributipsfe
boards.

Overvoltage protéction shall be foressen within the power _mpplj.r for ; '
central and distributed power supplies to electronic cubicles.

All conductive parts of the structures and installstion within the seope of the

contract must be connected to the main i giEem.
el
BI4CADFIGHT-1 8702700 FICHTNER el BO-1
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Al stee] Sections or frames must be providad with at least two earthing
straps for every frame or Section that is fabriceted from parts welded
together. The earthing straps shall be located at the ends of the beam Section
or frame Section in every 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 feast &t one point, 10 the main
earthing system, except the Contractor venfies that the type of screwed
connection applied is a permanent efectrically conducting one,

Tanks and vessels containing flammable liquids or gas shall be earthed by &
connection 1o the earthing grid or by bonding to earthed metal structures.

£ach pipe shall have a minimum of one connection to the carthing system.
In arezs where flammable yapor-air mixtures may exist, electrically isolated
Sections of metallic piping shall be connecteéd to the earthing grid.

All flange comnections in these lines shall be bridged by flexible strended
copper, Earthing tabs shall be provided at each Oange.

When connecting differing materials logether 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 paint,

Railway lines, together with electrically conducting pipelines leading
ouiside the power station place must be insulated or be fitted with
intermediate insulsting links or elements,

Each cable tray and cable riser of less than 20 m length have to be earthed
ance; structures of more than 20 m length have 1o be sapthed fwics,

18.14

9;;( The switchgear cubicles must be partitioned off and incorporate o bushar
. system, the necessary instruments, control switches, switch panels of the =5
~ ™, Individual switch and apparatus chambers. The main busbars are i by g
+‘installed oo the rear face, 1op side of the switchgear cubicle in a jocka
shuttercd compartment.

Requirements for local cubicles and |ocal housings for e.g,
switchgear, control, measurement and signaliing equipment

Steel-clad cubicles and énclosures with fixed, integral switchgear and
apparatus must be provided.

onnections 1o switching devices, MCB's fuses etc. are 1o be made

and connecting blocks, the clamps for the cable 1erminaly and, if required
paraile] connection copper straps for the connection of more than 2 cables in
parallel. An adequate number of ball studs must be provided within the

FICHTHER B0- 168

o
= e

5

n

Page 135 of 308
o

Ial


6188680
Text Box


75321/2020/PS-PEM-MAX 140

switchgear cubicle suitable for earthing the main and distribution busbars as
well as the switchgear itself by means of portable earthing and shart
circuiting aquipment (1o be provided once per switchgear panel row).

The space in the interior of the cubicles must be divided into & Section with
Nive' parts, Tive' switching elements etc, snd a Section with control and
meastring squipment. The Sections are to be separated by reinforoed sheet-
stee].

Care must be taken that in the event of arcing hot gases will not escape lo
the front of the cubicles {the operational side),

Ammeters are to be provided on the cubicle front panel for the cubiele
feeders and the supply outlets for motors higher then 55 kW or motors of
lower raling, but particalarly impartant for the process. A singie voltmeter
with 4-pusition voltmeter changeover switch must be provided for
measurements of busbar voltage between each phase and neutral. Meaguring
instriments should, in general, be square i shape.

All cobicles, cabinets, panels, etc. shall be designed for an amhbient
temperature of 41 °C {oatside the enciosure) innon-air cond itioned aress.
Special precautions shall be taken in the design of electronie devices for
protection and contral 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 disconnact power supplics 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
symbaols and pilot lamps muyst be provided in every case on ImiEin process
cubicles and switchgear cubicies. Lamp test facilities for all signed lamps
connected shall be provided. All cubicles shall be provided with the required

Plastic-insulated, stranded conductors must be used for wiring within the
i swirtchgear cabinets, which must be numbered at cach cnd with special tabs

.7 .~ . sothat change by mistake is impessible.

Preferably plug-in type auxiliary relays are to be used, Apparatus bt
ilive to impact must be protected against shock and vibration, |2

" Opcompletion of hand-over the cubicles must contan at Jeast 3% of 1
fitted spare terminal capacity and 3% of spare space for the future
istallation of extra equipment. It shall be possible 1o replace indicating
lamps on the front panels of cubicle feeders and motor-supply outlels

I‘Imﬂmﬁﬂ;:;ﬁﬂﬁ:ﬁmf FICHTHER ﬁ’ ’i.liP ?faaﬁ.lgz
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without isolating the equipment concerned. Furthermore the contral system
must be designed in such & way that lamps operate at less than their rated
valiage in arder w avoid their being overheated.

Intoming and culgaing cables have to be fxed by suitable metallic cable
glends.

B0.6.18.15 Local control points and level contro! cabinets

B0.6.18.151 General

Any electrwe! consumer unil, which i not controlled automatically ar from
the central control rmom, is to be fitted with a suitable local control rabinet
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 nutomatic
and manual control. The respective level contral cabinets are to be fitted in
the immediate vicinity of the pump motors, gavge glasses or level
manitaring instruments. '

B0.6.18.15.2 Construction requirements

In general jocal control eabinets and level control cabinets with plastic
casings resistant to impaet, sand, light and water, mounted on walls or hot-
dip palvanized supporting constructions, are (o be provided, Hot-dip
gahvanized casings will be acceptable.

Protection class must be at Jeast IP 54 if installed indooss and TP S5W (T
located outdoors. The necessary earthing terminals must be pmﬂl'jd!ﬂ for
carthing purposes

The cabinets must be equipped with the necessary mini circuit breakers,
fuses, auxiliary relays, power contactors, terminal blocks and cable
anachment components

For motors with pre-selection control {operation/stand-by) operation hours
counlers ane o be provided. <

In hazardous areas, the ueccasay explosion proof contmol cabinets and level
contral equipment must be provided in sccordance with TEC 60079,
[EC 61241 and VE 0165/170/171. %{

BISOAIYFICHT-157 DZT5-va FICHTHNER - ’ H L
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e e MANUAL - AUTOWATIC selector switch

B0.6.16.15.3 Local control points

The loeal eontrol points are 1o be equipped 25 the minimum requirement
with;

ON button

OFF button

Running lamp

FAULT LAMP

TRIP HEALTHY indication
Lamp test.

When two motors are installed, serving as operation and stand-by unit, then
in addition to a double set of the abave items, the following eguipment has
to be nstalled 48 the minimum requiTement:

» MOTOR 1 - MOTOR 2 {running motor/stand-by moter) pre-selection
swilch,

» automatic transfer to the stand-by motor in case of failure of the running
mator. A

B0.6.18.154 Level controls

In the case of pump motors controfled by levels, in addition 1o the [evel
control in cach case the MANUAL - AUTOMATIC selector switch and the
necessary local points are to be fitted. Control of individual pump mators
must be effected as follows s the minimum requirement:

MANUAL- AUTOMATIC selector switch

level control with maximum and minimum conlacts

low level contact on motor - OFF

hottom maximum contact on motor - ON

tup maximum contact a5 warning o the central control roorm

low-low level comtact as pump dry-running pretection and alarm signal o
the ceptral control room

s loeal control point with ON and OFF button, renning and fault lamp.

When two pump motors are installed for the same purpasce the contro is '
he e fected gs follows, a5 a minimum requirement: iy

e

v PUMP 1 - PUMP 2 (running pump / stand-by pump) pre-selection o
v level contra) with three high level conlacts:
4 first (1): high level contact for pre-selected ON

e e second (2): high level contact for alarm signal 1o the ventral control room
) s low level contacts for pumps OFF
o« low-low level contacts as pump dry-running protection and alarm sigaal
to the central control rocm nﬂlulaq
B1A0ADYFICHT-15TUZ706-v5 FICHTNER B83-171
BIEPCLIEPC:Main Plantiz0181) W =
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» |ocal control and lamps as listed above for local control cabinets, for each
motor

Terminal boxes and terminal cabinets

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 smounts of terminals, teeminal cabinets shall be fitted on al] the

NECESSEry

« cable crossover terminal points

= central collecting points for individual analog and binary signals and
local transmitiers

» signal collecting and distribution points for fire alarm, telephone,
loudspeaker and clock system

= central distribution points for local signals.

Terminal boxes and cabinets must at least have class of protection [P 54 [
installed indooes and [P 55W il installed outdoors end must be equipped
with the necessary terminal strips, cable glands and fittings comparents fior
the connection of the cables.

The necessary caithing terminals are to be provided for the earthing of the
boxes and cabinets:

In any ares subject to the danger of explosion, the necessary explosion-
peotected teymingl boxes and cabinets are to be provided In accordance with

[EC 60079 and IEC 6124 | and VIE 0165/0170/0171.

B0.B.18 |Instrumentation and control equipment

B0.6.19.1

A140AD T FICHT-1 6702T05-v5 FICHTNER '
DIFPCLEPT-Main Planl@aieH/

Main design criteria

This Section applics to the design of the general Instrumentation and
Control equipment. The fellowing general requiretnents shall be strictly
observed with regard to design and execution. In the event of contradictions
the Contractor shall be responsible for obtaining written clanfication from

the Employer'Engineer.

Reference within this Section does not sutomatically indicate that the
particular form of instrumentazion i required on this project or will be
aooeplable for o particular application. The particular requirements for
control and mstrumentation shall take mf:neg in the event of any__

disagréement between the two Sections.
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Only requirements for technical performance of the equipment are stated
herein, whilst the defailed requircments of the tasks to be performed by the
control systems and the scope of delivery for 2ach individual item of plant is
stated 1n the relevamt Sections of this specification.

This specification does net however relieve the Contmactor of his
respansibility Tor the basic design and execation of the instrumentation and
control system per scope of supply in rélevant Sections of this specification.
The rules of good engineering practice and the relevant approved standards
and regulations shall be ohserved.

A eonsistent instrumemiation and control philosophy shall apply throughout
the Plant and shall be implemented in ferms of a mnge of equipment
exhibiling & minimum diversity of type and manufacture. The objective shall
be to standardize all measurement &nd control equipment throughout the
Plant in oeder to rationalize operation, mainténance and reduce spares
holding.

Generally equipment shall be supplied from one composite range of
measurements snd control equipment as marketed by a reputable
manufacturer of internationz] standing and shall have 8 minimum of twa
years operational use on similar projects. Where particular equipment is not
included in the products of the manufsciurer 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 approprime to their duty. All fittings shall use
imetric threads.

Mezsurement and control instruments shall be matched 10 the main plant
equipment retings in all espects. Instrument ranges, installation codes of
practice and precautionary measures for safety of the Plant and the ppereting
and maintsining 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 nol combined with meastinng equipment for the
automatic control equipment.

The material af all equipment installed in pipes, tanks, atc., shall carrespond
to the material of the relevant pipes, tanks stc. and shall fully meet the
requirements regarding safety and cperational conditions of the media to be
measurcd. All the equipment-shall be suitable for the location in which it is
to be mounted and in particular all outdoor equipment shall be suitablg S
the prevaiting climatic conditions.
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The diversity of makes and types shall be kep! to a minimum. The
Employer/Engineer reserves the right to stipulate make and type following
award of conatract.

Any equipment o be installed within potentially explosives atmospheres
shall comply with the requirements of internatione] stendards and codes, e.g.
[EC-6007%, NEC 500 ete.

The instrumentation and comtrol equipment shall have high electro-magnetic
and radio frequency interference immunity and shall not be affected by
partable 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 epelosure
clacsification not less than 1P 42 sccording to EN 60529 when mourted
indoors in totally enclosed rooms with provision for limited ingress of dust,
IF 54 else in a enclosed buoildiog and IP 55W for mounting outdoors,

Electronic instraments shall not be located close 10 hot [ines, vessels or
other hat equipment. Ambient sun temperatures exceeding B0 °C shall et
result in calibration difficultics or rapid deterioration of electronic
campontnts,

BOB 182 Distributed Digital Control, Monitoring and Information System
(DDCMIS)

Thie Plant will be controfled generally through a DDCMIS, The DDCMIS
cantains of process stations, operator workstations, engineering
werkstations, archiving facilities and signal exchange to management and
third party systems: In general the DDCMIS will be DCS based hardware
only in some cxoeptions PLC besed systems may be applied.

For detailed technical specification and design requirements please refer to
Section BB of this technical specification,

BU0BE.18.3 Programmable logic controliers

Programmable legic contrallers (PLC) shall be deplayed in subsidiary
installations and systems of higher complexity and shall provide & more
open access for operation. Standard products of PLC manufacturers shall be
used for which softwers developed by the process suppliers and proven for
the specialized process is available.

The diversity of makes and types shall be kept to 8 minimum. The
Employer/Engineer reserves the right to glfim make and type fillowing= :

award of contract. ';l"" ' q

- —
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B140ATIFICHT- 15 12708 % FICHTNER \ ﬁ

BIFFCUERC-Maln Plant/T01EM b
Page 141 of 308 i


6188680
Text Box


75321/2020/PS-PEM-MAX

' Programming devices with keyboard, VDU and printer for ease of

/together with the necessary equipment to write in and to erase EPRO
& =hall be provided.

146

The use of anxiliary packages with PLCs or local controls for anchllary
plants or systems shall be limited and minimized. Only sume special cases
can be considered subject to the Emplover/Engineer's approval.

Typical and acceptable reasons for a specialized control system can be high
speed of responss or special safety requirements, which may require a
separale safety-related system.

Far signal exchange with the main DCS, PLCs shall be compatible with this
system. Depending on the amount of Informeation to be exchanged, parallel
or serial interfacing shall be considered. The sequence of events signals
ghould be directly physically connected to Sequence of Events Recording
System (SER).

If pnly few signals are to be exchanged, parallel interfacing is preferred.
Binary signels shall be exchanped via volt free signais, Analogue signals
(4 - 20 mA} must be suitebly decoupled.

If sertal interfcing is used, the interface nqu:pml:nt hlarwuaﬂ the PLC and
the DCS must be capable of communication using an indusirial sandard
protocal: The transmission baud rate shall be selected dependent or: the
applicatian (minlmum 15200 baod or higher). If commands are ivsued fram
the DCS to the PLC, the time between operatar command input and PLC
signal output shall not be more fhen 1.5 sccends. The same requirement
goes for answer back signals fram the PLC and updating of displays of
analogue viloes coming ffom the PLC an the DCS monitor displays.

As a minimum requirement, the offered serial link shall have o data intcgrity
checking end retransmission facility in case of error detection, independent
of the DCS or external system software, Hardware and software faihires
during data fransmission shall be monitored and alarmed onto the DCS.

The communication link shall be redundant. In case of failure in the
cormmutication, quick manual automatic switth-cver 1o the standby
commuinication link shall be possible with automaiic switchover and fault
reporting and diegnostic facilities.

The Functions realized in the PLC and the method by which they are invoked
shall be represenied graphically similar to IEC 51131-3.

Additionally, a verbal program description supported where required for
sasy understanding of complex functions with functional diggrams =
according to [EC 60848 shall be provided.

;pmgrammmg. gtfective an-line monitoring and dlagnostic functions,

The Contractor shall guerantee that spare parts for the offered PLC system
will be available for at least 15 vears after commissioning of the
00013 8
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BIF PO AER Main B0 5 ’1;""‘,/' dﬂf"

Page 142 of 308


6188680
Text Box


75321/2020/PS-PEM-MAX

B0.6.19.4

¥ i by the equipment mounted there shall remain within the specified limits,

="

e

147

Plant a5 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 operstion and monitoring a panel or desk mounted Human
Machine Interface (HMT) unit, operable by keypad or touch screen with
LED-displays shall be provided. Protection class of panel mounted HMI
{fromt side) shall be [P 22 according o [EC 603539,

Control cubicles

DCS, PLLC hardware and other associated control equipment shall be
installed in suitable comtrol cubicles. The cubicles shall be set up in local
switchgear, electronic rooms (CER or LER) or in local eontrol centers
(LCC). The protection class required is specified under Section BU.6.18.

Outdoor installed cobicles shall be provided with thermostatically eantrolled
heating elements in order 1o prevent the formation of condensate which may
oceor doe to large variations of ambient conditions, ifnecessary,
Adequate lighting and sockets for hand 1wols protecied by 10 mA Resiual
Current Differential Switch (RCDS) shall lsa be pmv:du.l for cubicles snd

ranels; of necessary,

The cobicles shall be secured in suck & way that failure ol one node cannat
cause the failure of the whole system.

The required controf elements and displays (annunciation and stamus 1ights,
analopue 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 10 place the contral and monitoring elements in the ficld, these
shall be installed m separate, robust housings (protection class 1P 53W). All
nlarms/ annuncidtions shall nz well 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 cobicles shall be adequately ventilated in order that the heat generan -;.,l

even in the case of high ambient temperatures that may occur in the event of

 failure of the air-conditioning system.

/ Lecally installed cubicles shall be suitable for the Incation in which they arc

situated and shall provide ndeguate protection against dust, moisture or
mechanical damage for the equipment mouanted therein, Cubicles shall be
designed in such a way that vibrations of the huilding shall be ahsorbed to &
large extent. Sunshades shall be provided for all eubicle located ouidoors.

BIANAN L EICHT- AT BT OS5 FICHTMNER - BO-178
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Cable connections to cubicles, panels and desks shall be made via suftable
seals so &5 to prevent the ingress of dust, vermin or the propagation ofa
possible fire. During installation period, a provisional sealing of cable
penetrations shall be cnsired.

B06.19.5 Racks, junction boxes

Marshalling racks
Separate cublele type marshalling/ termination pansls shall be provided, 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
4nd termination of low voltaze control cables within the Central Elcctronics
Roums (CER & LER). Cubicle type marshalling racks muy also be
considered.

For voltages exceeding 80 V, o suitably separated Section with isolation
cover shall be provided,

Instrument racks :

Wherever possible, instruments and devices, ¢.g. transmitters, thermo
element cald junctions, tarminal boxes, located in the field, shall'be
madnted on Jocal instrument racks. The instrument racks shall be installed
with due regard to control enginaering needs, matcrial-saving assembly and
casy accessibility for maintenance and checking work, and shall be
constructed of standard angle Section sicel.

Junction boxes

In order to simplify local collection of cabley and distribution of signals and
t centrilize connections in the Plant the junction boxes shall be fitted on all
the necessary:

« cable crossover terminal points,
« electrical actuators, :
« central collecting points for individual analog and binary signals and i

local transmilters, /
« ocniral 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 =

= L M the pecessary terminal strins wnd attachment components for the connection
./ ~ of the cebles. The necessary earthing terrminals shall be provided for the
' - carthing of the boxes. In hazardous areas, terminal hoxes shall be in
h y acoordance with EN 50019 or 50020, depending on 2one classification.
\,
_ 7 After commissioning, the junction boxes, marshalling racks, instrument

racks, ett, must coptain at least 10% of spare space. The Contractor shall
furthermore provide at least 10% of fully fitted spare terminial capacity.

Bi40AN1FIGHT- 18707055 FICHTHER BOATT
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BO.6.18.6

BO.6.18.7
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Mimic dlagrams

Mimic diagrams shall be offered where spécified or alternatively where their
presence would assist Plant operators in assimilating the operational staie of
the Plant.

Where used, the mimic diagram shall harmonize with the other equipment in
the control room. Mimic diagrams shall be of the mosaic type.

On mimic diagrams for electrical systems, the different voltage levels shall
be distinguished by the use of mosaic slements having an inlaid colloured
sirip, These elements shall be fitted together to show the location of the
different bushars. The operational position of circuit breakérs and isolatore
shall be indicated by semaphare indicators, &nd the operation of switchgear
from the mimic diagram shall be by means of discrepancy switches or
pushbumtons designed to operate in a similar manner,

On process mimic disgrams, methods shall be used to clearly indicate the
path of the various medis, the preferred technique being by means of raised
plastic strips which shail bave s distinctive colour. Also & uniform scheme
of colours fur different media shall be adopted.

Where pushbuttons are proposed for operation, enabling pushbuttons shall
also be provided and 1 shall require the operation of both the pushbution

soluating the device and the cnabling pushbutton to operate The device.

The Contractor shall propose the mimic colour code for process and electric
system identification of the P& and electric single line mimics in the
VU or mimic panel.

Power supply and fusing

The power supply for the equipment requiring uninterrupted supply (UPS)
(e.g. emergency valves, flame monitors, measaring and control system,
recorders, printers, VOUs, OWS and servers) shell be taken from the safe
AC ns described in other parts of the spaaiﬁa:atiun. ezpacially Section B

and Section B7.. %

The 24 V DC independent supply systems shall be provided for the confi
cubicles of independent contro] systems. Ni-Cel or lead-acid olanté batteriess
shall be used in the main plant area whercas in offsite plant areas only Ni-Li
batteries shall be used,

The 24 V DC systems shall consist of 2 sets of power supply with each sel
consisting of 1 x 100%: battery charger, [ & 100% batteries for 1 hour dury
and 1 x 100% DC distnbution board, as

i
-
F

g
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Each individua! consumer shall be provided with an infeed from sach set
with diode decoupling #1 the consumes.

The supply voliages for the control cubicles wathin the central elsctronic
rooms (CER & LER) shall preferably be 24 V DC and must be arranged as
separataly fused double iniceds. The individual feeders can serve eithera
single cubicle or several cubicles combined as a logicai group.

Intelligent Bartery health management system shall be provided for each set
of 24VDC power supply system and LIPS hatterics (except mini-UPS). It
shall be connectad to DCS.

ATl hattery systems shall be provided with a manual discharge resistance
benk,

All equiptnent shall be adequately protected agdingt overcurrent by means of
fuses ar othes current protection devices. The main power supply fuses shall
be located in functional groups within separate power distribution cubicles.
Fuse ratings ani time chamcieristics shall be such-that in ull cases, & fault
within 2n individual ftem wiil cause the fuse associmed with that item 10
rupture and thus disconnect that tem From the power supply, before the
main fuse is affected.

Eailure of a main fhse shal] affect the overall operation of the Plant as |Gtle
as possible and shall be indicated in the central contro] oom (CCR) by
means of an alarm, This alarm shal] staie the identity of the feiled main fuse,

Failuze of an individual cubicle, module or componen fuse shall be
indicated by a general alarm and a deteiled diagnostic message. The Section
of the contral cubicle in which the fuse is located shall be inchented, It shall
also be possible to locate visually the fuse ihat has failed.

The desiiin of the electrical power supplics and fusing system must ensure
that any faults in medules or other devices, which may block sequence logic
interlocks, automatic control systems or other control systems, arc restricted
10 the system in which the fault has occurred.

All elecironic devices shall be protected against fransient voliage i:ﬂﬂﬂ

which would otherwise damage the device.
B0.6.19.8 Transmitters
All transmitiers shall kave an impressed output signal of 4 - 20 mA 2
corresponding to 2ero to full renge input, However, digital communizatiol
shall also be acceplable.
Oencrally, 2-wirc transmitiers ﬁﬂtl be used. If for some special purposes (8.8,
analyzers) 230 V AC power supply is required, the m:t]:ﬁ:-q." it shall be
isolated. L
B 400 FFCHT-1 STOE TS ¥ FICHTMNER BO-174
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. withstanding 100% vacuum without damage.

151

As far as possible, all transmitters shall beof the SMART-tvpe. This applies
wfse to field mounted tem peranire transmitters.

All transmitters shall be fitted with 8 |local analog or digital indicator
displaying appropriste paysical units which may be read clearly from an
casily accessible position.

Transmiticrs with accuracy class *“(.5" or better must be used. The
repeatability shall be within a range of £ 0.1% of full span,

The output signel of all transmitters must be independent of the burden of
the transmitter output circuit including cable resistance over a wide range.

The removal af connected devices must oot open the transmitter output
eircuit or cause malfunction of this sircait. In the case of failure and return
of the supply voltage within a measuring cirouit, no filse signals
endangering the system shall be issued. All transmitters shall be individually
fused, If not specified ntherwise, local perameterization ot the transmitter or
vie modem and PC/laptop or hand held commianicetor using HART-
protocol shell be possibie,

For the eontinuous remote position indication of valves, dampers ete. also
transmiiters with impressed outpur signal of 4- 20 mA shall be employed.

All transemitiers shall be suitable for field installation and shall have strong,
maisture end dustproof cases of IP 65 or better sccording to EN 60529, This
spplics also for temperature transmirters when ingtalled in the field.

Dimpnragm seals shall be provided to serve as s barrier for comosive process
Auids, sherrics or highly viscous oils. The seal shall be of the flanged type,
suitable for the same conditions as those for the transminer, The material
selection shall beaccording to the requirements of the fTuids to be measured.
The s2al shall be provided with a flushing connection,

Transmitters o be vsed in hazardous arcas shall be explosion proof, Suitsble

Intrinsically safe cireuwits are o be provided in accordance with EN 60079-

All transminers potentially subjected to yacuum shall be capable of

No stress shall be fmposed through the connections between Plant and IS
transmitier. As fr as possible. the tansmiters shall be prouped topether
into enclosed racks or panels for easy access. Sunshades shall be provided

_f,»" for all outdoor panels.

s S
Tndividuaily instafled transmitters shafl have their own weather proof
enclosure of robust construction and be suitable for the propesad
B4 GAIIFIOHT-157 0170545 FICHTNER

B0-180
BIF POLERE- Mail Fardao ﬁ-""‘!&f ool 33

Page 147 of 308


6188680
Text Box


75321/2020/PS-PEM-MAX 152

envirenment, All field equipment terminals shall be wired to 2 terminal box
using screwed connections.

Transmitters shall be provided with all necessery isoluting, vent and blow-
down valves und facilities shall be provided for the comnection af test
netruments at the input and output of each transmitter, 10 enable calibration
to be carried out.

In gencral limits (for alarme o switching actions) shall be derived from the
analague measurement value in the DCS (use of switches shall be av pided).
Where binary signals cannot be derived from an analog value, bimary
transmitiers ¢.g, temperaiure switches, preasure switches etc, may bewsed,
Indicators with integraved Jimit switches are allowed within package units.
Preferably limit switches shall be of the proXImity type.

All switehes shall be of robust design and reliable perfarmance.
Temperature swilches, pressurc 5w itches, level switches, and ete. shall be of
the snap-action and change over type. The switches shall have an adjustable
switching hysteresis. Parity checks shal) be supplied for switches. (Nate:
Parity checks refir to the supervision of swilches, ¢, it shall be supervised
that switchas have one defined state and are not vadetined .8, nefther open
nor closed. Finally this means that there have 1o be Bl ta be used for each
switch, one for "open” deteetion and one for “closed” detection. )

The set paint and the deadbana (reset point) of each switch shall be
adjustabie from inside the case, aver {he full range specified. The sci paint
and reset point shall be indicated on the adjusting mechanism.

For the sensing of level in tanks, vessels or bunkers foat switches, vibration
level switches or other suituble swhching devices with conductive or
capucitive electrodes shall be provided.

For monitoring of machine ceolant or lubricant flow {dry running -
protection) suitable flow or level sensors shall be employed.

The switches shall be housed in robust, dust and motsture proof cases
having glanded cable entries and shal be suitable for the ambient conditipnes

local to the cquipment on which they are mounted. Fof

B0.619.8 Temperature measurements

Giass thermometers, bi-metallic and capillary remote thermometers 2
weed for local temperature measurement. For both, class | () shall be
provided.
/ %
X tilass thennometers are 1o be inserted into pockess provided for the purposs,
| use of mercury is forbidden.
“o_ - Capillary remote thermometers shall be with a case dlameter af preferebly
| 60 mm and must he maunted on fixtures or instrument panels in such a
E140A01/FICHT- 1510270540 FICHTNER fp’, BO-181
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way that they are protected from vibeation, jarring and spraved water. The
capillary tabe must be leid in 2 protected position.

If possible, resistance thermometers (P1-100) in accordance with IEC 60751
chall be used for remote measurements. All resistance thermometers shall be
wired according to the four-conductor principle.

Otherwise, thermocouples with appropriate heat resistance in accordance
with DIN [EC 60584-1 or equivalent may be used fior remote measurements,

All thermoeouples shall be of the quick response type, ingrounded and
prefernbly of double element type.

Thermocouples shall be arranged in such @ way that the ambient tem perature
of the head is lower than 100 °C, and thet the messuring inserts can easily
ba exchanged.

All thermacouples and extension leads shall be terminated with 5 sulaable
glznd and the conductor to sheath resistance shall be greater than 100 M-
Cihims when tested after termination,

Thermometers and thermocoupies shall generally be fitted in profective
wells, They shall be provided with weatherproof terminal heads and shall be
installed so as to totally prevent the ingress of foreign matier.

High speed respanse pockets shall be provided for all applications involving
control of critical process temperatures. Thormowells with high speed of
response shall be used,

Where more thun one tempersture measurement ¢.g. for redundant loops,
recording, indieation, automatic control is 1o be made at one location,
individual protective wells with sensors shall be provided at the common
place of measurement. Protective wells for untccupied test measuring points
shall be arranped with the opening inclined downwards wherever passible
and shall be provided with a screw-on protection cover.

Insotar as local conditions nrtxh:mf:empm‘ﬂuu do not réguire otherwise,
screw-in immersion wells for exhaust gas and air shall meet the following

reguirements:
« nominal length not less than 0.8 m

‘___,_.. ¢ attachment of the well in the wall of the exhaust gas channel or urrdu:t 2
' must be gas-proof. ol
/ \
ik
't ‘ For the messurement of temperature of other media the following
. /;ﬁqruimmmm shall be cbhserved:
b S II.":__ Fr_h
= For all pipework 2 minimum immersion depth of 55 mm in the intemal \x
pipeline cross-section and a minimum distance of 15 mm from the oppasite
Bt 8080 IFIEHT- 95700705 25 FICHTMER BO-182
BIFRCLIERC-Main PR 2045H/ g/"
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diameter of the pipeline does not allow
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point by means of enclosures. The impulse line between tapping pofnt and
transmitter shall be armanged in such a way as 10 form a siphon loop, when
stearn presyure measurements are involved,

A valve combination or multiway cock shall be provided directly on each
pressure geuge of transducer connéction. They shall be equipped with a
connection for test gauges, and it shell be possible to shut off the test
connection without isolating the service pressure gauge at the same time.

Open blowdawn / drain connections shall not be arronged within pansls and
local equipment. Instead it shall be led to a drain external 1o the panel. All
vajves shall be installed so-that they are accessihle 1or in-situ maintenence

from & floor or permapent structure landing.

Transmitiers are fo be protected from the measuring media, if reguired.

In addition to tha abova requirements, special vaive hlock equipment shall
be provided, where differential pressure is to be measured. Altérnatively,

differential pressure type transmitter can be considered.

B0.B.19.11 Flow measurements

Remote flow measurements of water, steam, combustion air, flue gas etc.
shall, unless otherwise specified, be carried out by means of difereatial
pressars, ultrasonic, eleclcomagnetsc, annubar, carriolis, turbine meters,
pval-wheoel flow meters.

The transmitters shall be as specified under Section B, Changes in density,
pressure or temperature of the measured medium shall be compensated
wherever necessary. :

- ‘Tags on orifice piates shall be stamped with the basic design information
{i.e flow rate, pressure nd temperature of the passing tluid, the orifice
dinmeler and the pressure differential penerated).

Primary elements sach as orifices or nozzles. located in steam or high

pressure feed water pipes shall be of the weld-<in type. Material, dimensions
and installation of orifices, nozzles and wpping poims etc. shall be in
secordance with the specification for the pipes in which they aze installed - :

Orifice Plate installation using Weldneck Flange assemblies shall beffi/
offered. 1appings shall be on the flange and not on pipe.

Isolating velves shall be provided ot the tapping points of the ori -+=~:i'-.:j-- =
nozzles. In the case of steam flow measuremonts condensing vessels (sh
traps) shall be provided between the tapping point and the isolsting valve.

B14DADYFICHT-1S7 0270545 FICHTNER 0184
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"« w pitot wubes such as Annubat,

The material and dimensions of the piping shall copform to those laid down
for the piping concerned. The welds shall be executed in such a munner as fo
avoid turbulence that can affect the measurement,

In arder to achieve exact installation, the vendor supplying the orifice plate
or nozzle for high pressure pipes shall install the orifice plate s noezle in its
own works in 8 Section of pipe of about 3.3 times the pipe diameter (1.0 x
WB in the outlet. 2.5 x NB i the inlet). For orifice plates or nozzles
installed in pipes with a nominal bore smaller than 80 mm, complete metér
runs shall be supplicd.

Cirifice plates and nozzles shall be manufactured of ANSI 316 Stainless
Sieel unless specified otherwise. Orifice plates shall be sized acconding

8O 5167-2.

Orifice phates shall be sized for & 4/1 ratio not less then 0,20 and nol greater
thag 070, Higher rather than lower d/D ratio are preferred to minimize line
restrictions. All sizing caleulations shall be submitted 1o the Employer/
Engineer for approval.

Taps om oiifice plates shall be stamped with the basic desiga infomatian
fi.e. flow rate, pressure and femperature of the passing fluid, the prifice
dizmeter and the pressure differential generated),

Ventiri tubes aceordm to ASME MFC-3M shall only be sonsidered whan
pperating economy requires low permancnl pressure losses

The erection welding seams shall be-executed in such a manner that no
turbulence, which will affect the measurement, ¢an Gotur,

Rectangular venturi tubes may be consideréd where other measuring devices
ure impossible or impractical (s.g in large rectangular mr duct of boilers).

For flow measurements in LP-systems ¢.2. water or condensate, orifice plafe
instellation using slip-on orifice flangzes shall be provided. All orifice piates
fior instailation between flanges shall have their own tapings for differential
pressure measurements (neorpored in the plate. Simple orifice plates with
the tapings situgted in the pipe are not allowed. The flow direction shilihe
consistently marked on the orifice or nozzle by means of an arrofe? =

Special conditions may dictate the use of devices such as:

o ventur: tubes far low PrESSUre gnses

Ultensonie Now sensors shall provide a double transmitter/ receiver system
and be for installation with a calibrated pipe, The tube lining material shall
he as required for the fluid and its temperature and be as specified in other
chagters of this Section BO. The use of ultrasonic clamp on flow meters
shall be avoided and requires dedicated approval of the Employer/ Engineer

BACAO IO T BT TS vl FICHTHNER BO-1B5
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The sccuracy shall be 1% of the calibrated span. An overpressure security
shall be provided of 50% above the maximum pressure range.

Electromagnetic measurements may be used for flow measurements of
inhomogenous liguids with or without solids content in completely filled
pipes. The limits of application of the measuring system due to the medium
paremeters planned on & case-by-case basis shail be observed, Inductive
flow sensors shall be of alternating field or pulsating DC feld type and be
for inline installation with a pipe.

The tube lining material shall be as required for the Noid and its tempezature
and be as specified in other chapters of this Section BO. The accuracy shall
be 1% of the calibrated span. An overpressure security shall be provided of
50% ebove the maximum pressure range.

Corriolis measurements shall be used For mass flow measurements of
homogenows liguids and gases withow solids content in completely filled
pipes, in particular for natural gases, fuel oils and solvents as well as ofher
media with fuctusting densities. The accuracy shall be typically at 0.5% of
the measured value.

B0.6.18.12 Level measurements

Where detection of discrete levels is required, the simple flaat operated
switch should be used, however each switch shall have snup setion with
limited hysteresis to prevent contact bounce caused by smatl flucruations o
level. For stmps the level should be messured using non-contactive
measuring principles such as ulira sonic with focal control box,

Switches used for level detection shall provide fcilities {or testing the
mechanical and electrical operation of the switch without its remeval from
the process. Isolation by means of shut-6fT valve will be allowable during

1esting.

Generally, the use of switches shall be aveided. Instead limit values shall be
derived from dnalog transmitters.

For measaremen of large storage tanks, the load indication anc transmitting
mechanism shall be [ocated at the base of the tank,

For the measurements of boiler separator water level, feed water tank levels
ete,, differentinl pressure transmittecs shall preferably be used. o

?{gf The transmitters shall be as specified under Séction RO,

<" _ '~ Forspecial applications such as chemical tanks, technigues such as \
{ ultrasonic, radar, capagitance probea, ete. should be considered. For Jebabs

[ measurement in tanks with underpressure (vacuum) goided wave rader sha
ibe used. -

\
N » "’f Faor level measurement of the fabric filter (FF) hopper dust radio frequency
(RF} / Capacitance type leve! switch can be considared,

BT I HT- LS T PO FICHTHER {84
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B0.6.19.13 Analysers and monitoring systems

BOB

Q;.(‘IS.‘I Analyses of steam and water (SWAS)

For meastrements where a refereace leg of process fluid is used, the design
of the systern shall ensure that the reference leg is fully maintained at 1s
preseribed height during all conditions of process level change and changes
in process conditions and the density of the reference leg does not vary from
that of the process fluid due to temperaturs changes or other reasons.

All messurement transmitters for diffecential pressure shall be provided
with:

4. shut-off valves to be aanged directly at the condensing vessels and
active pressure tApRing poOMNLS

b, wvalve blocks enabling the transmitter to be isolated from the active
pressure and cnahling the transtmitler 2ero point to be checked

e separate blow-off valves for ¢leaning the active pressure fubes.

d. 2 ways for relative pressure, 5 ways for DP.

The aforementioned valves shall be of the weld-in type.

Where a standpipe exists, the Jovel transmitters or leve] sivitches must be
connectad (o the standpipe by means of shut-off valves, so thal the units can
e replaced easily in service.

Lacal level indicators for water shall bo provided with sn illumnimation
device and indieators shall be designed so that the water column can be seen
as whole, i.e. level indicators anly showing the level as g point will nat he
accepted. Level indicators shall be equipped with shut-off vilves which
permit exchange or replacement of glasses or mica during operation.

The indicating range of local level indicators shall cover all switching poinis
of level switches mounted on the tank er similar as & minimum requirement.

O all forms of measurement all parts of the switch, transm itter, ete. in
contact with the process fluid shall be mude of material com patible with the
process fluid. Stainless steel shall normally be used for all corrosive dutics.

The steam and water anglyzer core instruments shall comply with EPRI

F e (Electric Power Research Centre Inc.) guidelines.
AN,
Wil
L The main analveers for sieam and water shall be arcenged in groups in such
';, & way that excessively long process pipes will not be necessary.
\‘l- -
"H-.,___'_ —
g CHTNER : 7
e 5 g
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If required by the medium to be analyzed, all samples shall be adequate]y
cooled and pressure reducing devices shall be provided where necessary,
Munnual sampling shall be possible.

A protective device shall be incorporazed in the sample cooler to isolate the
analyzer in the event of excessive temperature.

In order to eliminate the influence of conditioning agents on the
conductivity measurément, cation filters shall be provided. The cation filters
chall have visibls colour indicators to show when they have to be

Tegenerated.

Faor all analyzers temperare compensation shall be provided, with the
temperaiure sensor being an integral part of the probe.

Chlorine residual monitors and hypochlorite concentration meters shall
preferably be able to measure high and low concentrations, Measarement of
hypochlorite concentration shali not be sffected by the presence of other

oxidizing components in the sample.

Individual or multiple prefabricated anslyzer installations shall be used 1o
reduce site installation work. This prefabrication shall include sample
conditioners, analyzers, air and electrical distribution, cooling water
distribution or coolant virculating system el piped and wired on a common
frame. Interconnecting pipework and accessorics shall be of stainless steel,
The rrangement shall permit testing of the enfire assembly before dispaich
ter site and shall be erranged for convenignt removal from on-line opération
to facilitate routine mamtenance & calibration.

Thie sampling system shall include but not be limited 10 all probes, valves,
filters, coolers, dreinape facilities, flow regulators, low meters, plping and
pumps as necessary, 1o give the analyzer 2 representative and suitably#S5he 8
conditioned sample. fuss

Analyzers shall be provided as follows:

Sample Point Analyzing Required
Condenser make up water specific Conductivity
Condensate pump discharge water pH, cation Conduttivity, DO
Condénsate at deasrator inlet weter pH. specific Conductivity
Deaerator effluent water pH, DO .
Economizer inlel waer pH, cation Conductivity, DO
Boiler blow down steam pH, specific Conductivity
Saturated sieam cetion Conductivity, 5i02, Na
Main stcam cation Conductivity
HP3 heater drain water pHL specific Conduectivity
Closed cooling water %‘ - 'pﬁ.-s;gfiﬁu. Conductivity
Mote: o

SO, | OTER L b 9%

SR
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DO Dissolved Oxygen

Chemical reagent for the sampling system commissioning period but nol
exceeding 180 days shall be provided

Each sutornatic analysis sampling point shall be provided with a manual
sampling point to permit & sample to be easily taken. Manual sampling shall
not interrupt automatic sampling. All sampling lines shall be run to common
sampling racks on which shall be fitted all the analysis associated

equipment.

The sampled points of analyzers shall be indicated and monitored af the
local panel, .

The corresponding analogue messuring signals (4-20 mA) and the staus
signals (24Y DC) shall be transmitted over serial link to the DUS.

The SWAS system, for both Units should be Jocated at <0.0 meters in an gir
conditioned room.

B0.6.18.13.2 Effluent Monitoring

™

The operational philosophy of water supply/ distribution system shall be
besed on & continuous Possur river water quality enalysis, putable water
quality monitoring, sampling and apalyzing concept and shall consider
preventive and active measures against water pallution and adaption of
opéruting mode(s) to changes in witer canditions.

Sample Extraction for Laboratory Analyses:

A tapping shaft for extraction of samples for laboratory test shall be
provided and installed at the various measuring locations, before the waste
waters are mixed with the circulating coaling water and discharged to the
sen.

Continuons Effluent Monftoring:
A continuous monitoring shall also be'implemented for water quality 72
measurements of all kinds of dischirges to the river. Ao

The sensors for continuous monitoring of eflecnt parameters shall 'I"-'lil
located within the sample-tapping shaft. Additionally flow and tem porgi

gensors shall be mounted within the discharge lines. &‘

Following Kind of analyvzers shall bz considered a least: <

i
pH anzlyzer '
conductivity analyzer !
chemical oxygen demand (COLDY) analyzer \

bialogicsl oxygen demand (BOD) analyzer =

BLBAGFICHT-1STIET05-48 FICHTNER ;,.:;.—"q;v 50158
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» total suspended solid (T5%) analyzer
+ oil in water (OI'W) analyzer

Continuous-guality monitoring system shall be installed at the CES. The
corresponding electronic equipment shall be mounted in & weatherproaf
container to be located nearby e point of measurement a1 the discharge
pipes of waste water.

The carresponding analogus measuring sipnals (4-20 mA) and the status
signals (24Y DC) shall be transmitted by multicore cables to the DCS.

B06.19.133 Potable water quality monitoning system

Water quelity control and monitoring of the Plant's drinking water shall be
performeéd et the Plant interface (downstream the potable water tanks).

The water quality monitoring svstem shall at least eonsist of, but not be
limited to the following online metering, measurement, sampling and
analyzing equipment, inchiding data scquisition and daia storage faciiities:

elialinity

conductivity metering

pH manitoring

tem peratlne measurcment

turbidity monitoring

residual chlorine monioriag

TDS {corputed value)

LEI {(computed value)

sampling points and equipment for potable water sampling at the enline
Il BASLTing units,

i K & & § & & @

B0.6.12.13.4 Quality monitoring for fuel

For fuel il a sampling point for discontinuous manval analysis |"I.' :
provided for the facility of the fuel oil storage tanks.

B0.6.18,13.5 Analysis of exhaust gas (CEMS)

The analysis pf Oq, CO, COxs, NOy, 50y, particuleie matter (opacity) in the
exhaust pac chall be performed by apptopriate analvrers of proven type.

/ o ‘The equipment shall be constructed for operation in dusty and humid
|- i :‘1|11.rim1rrmli at high ambient 2nd exhaust gas temperatures. The use of
: - gipment capable of mulii-parameter measurement shall be considered.

,_ _ =" The reliabjlity and respance timg of the O-analyzer shail be of the quality
required for closed-loop control. The accurscy of the system shall be hetter

B0 FICIT 18702105 VA FICHTNER yy/ cy— 80180
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then 2.0% of the span and the drift shall be not more then 0. 1% Oz per
week. A zirconium oxide measuring cell shall be used. Maintenance shadl

fol be mone than ance a week.

Analyzers provided shall have auto-calibration for zero and span as well as
self-diasgnostic functions. Analyzers and sensors cen be of extraction ar

insitu type.

All eculpment of the continnoos emission monitoring system (CEMS) shall
be suitable for operation in dusty and humid environments at high ambicnt
and flue pas temperatures. Continuous Emission Monitoring System
(CEMS) shall be provided for each umit.

If sempling of exhaust gas is used, sampling probes shall preferably be
vertically instelled on the top of horizontal exheust gas ducts, in order 1o
avoid blockages.

In order to keep the sampling lays 1o aceeptable Jimits the analyzers shall be
located close to their sample take-0iF point, so thet tasy access to the sample
take-off point &nd to the analyzers shall be provided for mamntenance.

The exhaust gas sampling lines shall be heated to prevent condensation and
shall not form a siphon in the case where condensate may be collecled
during heater faiture. Condensate drainage facilities shall be provided ai the
analyzers, -

Genemlly, the analyzers and the sampling probe equipment Sha!l be suiteble
far mounting in ambient plant conditions, &g within a standard cublele.
However, if thes is not feasible, the equipment shall be mounted in a0 air-
conditioned room or centainer.

Power failure and system failures of anslyzers shall be monitered in the
DCS by & group alarm.

Measured values and certam status signals shall be processed by an emission
gvaluation computer vin serial interface, to be installed within the central
control room. The emission data shall be calculated, converted, printed out _
and stored according to the governmental requirements. Possibilities fi -._.-:'_"-' p P
line data readout for authorities shall be provided. fibs

B0.6.19.{368 Ambient air gualitv montoring system (AAQMS)

A An ambient air quality montioring system ' shall be provided consisting =3
AAQMS sations and metrological stations. A centralized data acquisition
PC shall be installed 1o collect all information from the AAQMS. The
MGMS stations shall be suitably distributed on the Plam area.

7 The AAQMS stations shall contain ot least the following:

—

A4 DAD IFICHT-1 5708 70844 FICHTNER _#5""{ # B-191
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Analvzers for SO, NOy, CO, 0y, mercury
Multi gas calibration system

PC based data logger

LIPS

Suspended particulate micnitors (TSP)
Sampling inlet heads

Metrological station shall include at least:

» Metrological sensors such s wind speed, wind direction, air temperature,
relative humidity {rH), solar radiation, rain gauge
= Metrologicel mast

All embient gas analyzers and dust monitors shall cenform o the 1S EPA
referonce of equivalent method. A proof of approvals and certificstes of the
comphance of internabonally reputed agencies such as US EPA, German
TUV, ete shall be provided.

A sampling system compatible withthe analyrers shall be provided. The
system shall be compatible with analyzers for Pb (which the Employer may
procurs in the funure). The systern shall have the facility for moisture
removal.

Built-in calibration facilities shall be provided for all analyzers. To cross
check the built-in calibration facilities of the analyzers’ monltors, a standard
multi-gas celibration system for each AAQMS stetlon with fast response
time shell be provided.

The metrological sensors for wind specd and wind direction shall have an
accuracy of 2% of full scale. The accurscy of the relative mumidity senscr
shall be 3% for the range between 10 and 90% rH.

The rin gauge shall be of self recording type and of reputed make.
Electronic recarding facilites shall be provided. The Instrument shall have
automatic functions for computing rainfall for pre-set time periods. The
gauge shall be rugged and be of material resistant to atmospheric comrosion,____
The accuracy shall be 1% for rainfall ranges above 125 mmihr and 5% iR fa,
below this value,

A metrological mast shall be provided for moonting of the metrologicyl,
sensars. It shall be complete with afl necessary hengers and holders a ..:-"-,-:
with electrical earthing for the installation of the sensors. Material and ==
construction of the mast shall be robust and shall be resistant 10 atmospheric
corrosion.

Ihere shall be PC based data loggers for each AAQMS sustion, The entire

/dala capiure and mean value caloulation as well s control of enalyzers shall

be through user friendly software and operate on the latest Windows
operating system. Diagnostic featores shall be included in the software and

BE40A01 ETOHT-1 57O T8-S FICHTNER 182
po
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any unauthorized access shall be prevented by appropriate measures such as
password protection.

Data loggers for the metrological statton shall be provided with the
necessary analogue snd digital inpats and internal memory for all collected
parameters. The deia Inggers shall have the capacity for future extension
with ndditional sensors,

Lacation for centralized data coliection PC stations shall be decided during
basic/detailed design stage

BO.B8.18.14 _Electrical value maasuramenis

Far the processing of electncal values such as voltage, current, pawer,

frequency ete. elecironic type transtnitters shall be provided to convert the
ouutput of curreat and voltage transformers into an impressed direet surrent
in the range 4 - 20 mA, The transmiiters shall be housad in the switchgear.

For power measurements precision electricity meters for asymmetrical throe-
phase networks are to be supplied. Connection af the meters shall generally
be to3 % | A current transformers and 3 X 110M3 ¥ voliage transformers.
The meter sccuracy class is to be approximate to the respective transinrmer
classes. Instrument transformers with an accuracy class of 0.5 or better shall
be used for metering purposes.

For the purpose of billing for electrical energy and for acceptancetests, an
instrument transtormer of at least elass 0.2 (precision) accuracy and high
precision electricity meters of class 0.2 have to be provided. Meters for
billing purposes hall be of the approved calibrated type (certified by
independent testing stations). All meters for billing purposes ire to be
provided as double 2 x | G0%: meters.

At all points where powee direction reversal is possible, the necessary
meters for hoth directions are to-be provided.

The meters in the local switchgear are to be armanged behind the clear plastic

opening the doors.

B0.6.19.15 Control valves

h( Control valve spindles and internals sha!l be made of chrominm stecl ands
=777 shall have u high resistance 10 wear and corrasion, Cones and seats shall be
bt b hard faced with materials with a high resistance 1o wesr and corrosion.
kg Housings shall be made of forged or cast steel. A hand wheel, with
' pravision for switching to manual operetion and & local position indicator

\ shall lso be provided.
e 000206
BIAOAD T ICHT -1 57027 Dl FICHTNER Hi-183
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Al control valves, orifices and nozzles shall comply with the relevant
imternational standards such as DIN, BS or any other which may be agreed 1o

by the Employer/Engineer.

Comitral valve chargcteristic shall allow smoath and contineous control of the
control parameter.

Valves shall riot generate nolse in excess of B3 dB(A), measured at a point |
meter downstream of the valive outlet and | meter from the pipe centerline.
Where this requizement must be exceeded because of physical Hmitation,
sujtahle sound shenuaiors shall be provided in1erms of special valve trim, in-
line atterneators, solators and enclosures 1o satisfy the noise reguirement.

Valves shall heve trim designed to avoid cavitation damage. 1 4n application
cannol avoid cavitation entirely, material selection shall be stch as to
withstand the effects without damage.

Line strainers shall be provided upstream of control valves where reguired.

The valve sging shall be suiteble for obtaining maximum flow caonditions
with valve opeming at approximately 80% of total valve stem trave] and
mantmuin flow conditions with valve stem travel not less than 10% of tosal
valve stem travel. All the valves shall be capable of handiing at least 120% of
the required mwamum flow, The design pressure drop e&rass the valve should
be 15 to 2056 of the total available pressure drop 8t no flow.,

Although control valves shall not be used for shut-off service, to provide
reasanable shut-off performimee, leakage through a clesed control valve shall
not excoed 1% for single ported valves ar 2% for balanced ported valves,

All control valve materials shall be compatible with the fluid handied.
Materials shall be in accordance with the piping materials standard and/for a5
approved by the Employer’ Engineer.

Valve characteristics shall be selected 1o suit the process and control system
dynamios.

All the control valves for boiler feedwater services should be of anti-cavi:
type with flash-flow trims and cage type 1w avoid cavitation problems,

The installation shall include upstream and dowristream isolating valves %
and, for critice] contrul valves, & bypass valve for each control valve on all
seryvices. Unless otherwise agreed by the EmployerEngincer the bypass
valve shall have & similer characteristic a5 the conimol vaive but shall

- provide tight shut-off. Any exceptions or variations to the requirement shall

/

be subject 1o the approval of the Emplover/ Engineer. Where o service is
subject to 7 pressure above 3 bar a 25 mm vent valve shall be provided,

# between the vpstream and dovwnstream isclating valves, in order to relieve

the pressure 10 enable maintenance 10 be carried out on the control valve,

BIFPCLAEFC-Main Fianb201EM
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Cantrol valves shall be adequately supported in all cases and shall be
acceasible for maintenance. Local pressure gauges shall be provided
upstream and downstream of each control valve.

[f as per steam turbine OEM’s proven design, isnlating valves or bypass
valves are not envisaged for contro] valves of internal piping, same is also

acoeptabie.
For normal duty globe type valves shall be used.

The use of butterfly valves shall be avoided in the main plant. Where very
large sizes are invelved (on high Dows), or Jow pressure drops and Jow
static pressure are a determining factor, making globe valves unattractive or
impossible, butterfly valves may be ussd, They shall be of the "balanced
torque” type dise usable to the fully open position (90" opening).

The everall shafl riting shall be at least 25 %5 above the statie pressure 25
differential across the closed valve.

Multi-stuge valves {e.g. multi seat or multi cage valyes) shafl be psed on
servicus, o.p. steam and gas, having very high pressuse draps which would
result in supersonic velocity inside a conventional body and shock waves in
the piping, cresting unacceplable noise levels.

Angle vaives shall be provided.

« for stesm pressure reducing de-superheating stations of the
"combinetion” type,

» for erosive services, o.p. slurrics,

« on epplications where solid cantaminants might settle in the valve body,

« on hydrocarbon services with a tendency for "coking™

- Ball valves shall be used for on-oif and threatling services under moderate
operating conditions,

The control valves must be provided with all data important for their
identification, such as flow direction, type. nominal diameter, nominal et
pressure, seating, CV value,

B0.6.18.16 Actuators

Intelligent drives with integrated power switch unit and further electronies ™
shall be installed. Actustors equipped with integral controls shall be

supplied which can be operated via the operation glernents on the lucal
controls as goon as power is connecied. Only operation commands and
feedback signals shall be exchanged between the contral system and the
actustor, Motor switching shall be perfonmed within the device and virtually

without delay. AN
gﬂr | Ne0eas
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Unless otherwise specified actuators for modulating valves and dampers
shall either be pueumatic or electrically operated. Seif contained sealed
hydraulic units may be considered where high thrusts or high speeds of

operation are required.

Actuators for ONOFF duty or manually positioned units shall generally be
electrical motor andfor poeumatic driven, however the use of solenoid fypes
on small valves shall be allowed dependent on duty.

The various types and sizes of actuators shall be rationalized and as far as
passible each type shall be from # commin manufacturer to facilitate
interchangeability and spares.

In arder to prevent the risk of fite or explosion pneumetc actusiors shall be
wepd in hazsrdous arcas and associnfed Equipment 2.z, posiioners) must be
intrinsically safe in accordence with TEC 600792-11.

Preumatic actuators must be designed in such & way that in the evest of air
failure the actustor will remain i the pesition immedjately prior to loss of
power, or assumse & position which i sale for the process.

With sither action the fajlure mode shall be suitably monitored and the Plant
operator informed by some form of alarm. The failure response of all
actuntors fn the event of the loss of the prime mover (gir pressuie, ol
prossure, slestrical powar) shall be indicated on the Piping apd
Instrumentation (P&D) diagrams, valve schedules, ete

All preumatic tubing to control drives or actuators shall, unless otherwise
egreed to by the Employer/Engineer, be in copper which shall be sheathed n
PVC or alternstively in stainless steel.

For all actuators of control valves and dampers of main systems local

indicating polnter and position transmitters for remote indication and closed

inap feedback skall be provided in accordance with the most severe operating

cond Itions to be expected. The transmitters shall be designed fo withsiand
conditions such #s high tﬂﬂpﬂ'ﬂmt:,. vlhmims and leakage of steam and g=——=a

[EC 60525,

All actuators shall have & bandwhee] for direct manoal operation, Tiks,
diameter of the handwhes! and geared effort shall be such lh-ul they cal o

shall be provided to inhibit anE.'r control of the actustors when the
handwheel is operated,
The speed of respanse of actiators used for modulating control shall be

chosen 1o suit each particolar application. Facilities shall.be provided for
limiting the actuator movement [n each direction. |
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Spécial attention must be paid to sdequately dimensioned drives and care
must be taken to gvoid any unintended displacemient of the actvator on
sudden rises of pressure in the piping.

Actuators shall have fuil safe operation and actuator [ocking device in the
event of abnormal conditions. Any sbnormality on the valve shall be

trasismitted to the DCS.

All electrical actuator drives necessary for the safe operation and shut-down
af the Plant in the event of 0.4 kV switchgear failure shall be connected to
the L'PS.

B0D.6.19.17 Solernid valves

in lines with nominal diameters of up to DN 23, as well as Tor piloting
poeumaEtic actuaiors, suitable solenoid valves shall be used. Valves with
power ratings up 1o 30 W shall be controlled directly ut 24 'V DC from the
DCS. For powers over 30 W, solenoid valves for 230 V AC shall be
emploved. Solenoid valves for 110 V, 230 V AC and above shall be secured
with blade fuses. Elecirical connections are made by means of plug
connectors, with the mating connector forming part of the scope of supplies.

B06.198,18 Cabling and wiring

The generel requirements for cabling are as stated under relevent clapter tn
Section BO.

In particular, wiring within desks and panels shall be supported on trays gnd
shall be seprepated sccording to voliage level Wiring carrying AC and DIC.
voltage shall also be segregated.

Al desks, panels, cubicles and racks shall be factory-wired with regard to
the internal connections. Where desks or panels will be supplied in
than one Section, electrical connections berween the Sections shall be y{at-
terminal strips provided for this purpose. .8

All ezbles must be provided st bath ends, at every 20 m and every bent3
identification with identification in the form of numbered labels. R
correspanding to the coding system. The individual cores will be numbe

or identified by colour-coding,

Instrumentetion cebles will be idemtified by colour codes and band marking,
follow VDE 0815, The cables must be laid 1o ensure that they can be
replaced or renewed in & simple menner.

Spare cores shall be terminated ai terminal strips in such a way as to give &
maximum length of core and shall be ferruled in such & way as fo indicate
that they are spare cores. - g,

i E:
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All instrumentation cables including both prefabricated and non-
prefabricated type shall be with Fire Retandant Low Smoke (FRLS) type
Poly Vinyl Chieride (PVC) overall sheath. For cables that are exposed 1o
ambient emperatures shave 60°C, teflon or silicone cables are to be
nrovided, For safety related equipment fire surval cables shall be provided
The cables must be suitable for laying indoors, I the open (direct or indirect
sunlight), in ducts, on trays, in the ground andin water. The cables must be
reststant o solar radiation, the effect of o, seawater, bacterial action,
insects and rodents. Shiclds for mdividual pair and overal] shield shall be
provided for eables for analogue signals, Cables for binary signals shall have
an overall shield. Multipair cablés of 0.5 sq. mm, shall be used extensively
for 18C cables, wherever required, prefabricated cables may also be used.

For thermocouple measurements compensation cabile NiC r-Ni 2x0.55q. mm
or dx0.5 sq. mm with silicone insulation and pair sceezn will be used.

Fiber optic cables shal] be pravided for Remote /0 bus, CCTV, Statton
LAN el

The fiber and cable specifications shall comply with TTU-T
Recommendation G652 and the relevant IEC standards, Each hber c=hle
shall be suppiied with at least 50% spare cores, A minimim number of four
spare ¢Ores arc reguired.

Suitahle Mher optic cable junction boxes, patch panels and patch leads shall
be provided. These shall conform to the foliewing:

« They shall support, organize, und protect the optical fibers and the fiber
splices whilst ensuring that the optical fiber minimum-bending radius is
not excecded,

» The splice tray shall not have any sharp edges or profrusions that Mo
damage the aptical fiber cable, A

s They shall provide entry for all cables,

s [nolude number tags for hube and fiber identificatiin,

s They shall pravide mounting positions for the bulkhead mo
conmectors on which the cable will be terminated.

» They shall allow paiching of fibers.

« Dutdoor mounted boxes shell be rated to IPAS in accordance with [EC
60529,

The junction baxes/ patch panels shall have o fiber capacity equal to the
total number of fibers (connected and spares) for all cables to be connected.
Paich panels shall be designed for 19-inch rack mounting within 4 standard
equipmeant cabinel.

All unused couplings shall have protective dust covers, The patch area in
patch paneis shall be accessible agd covered befinid & door or removable

LONVET.
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Sufficient factory manufactured patch cords with suitable colour coding
shall be provided.

Fiber optic connectors shall be standardized for case of maintenance.

B0.6.18.19 Instrument and measuring impulse piping

[nstrument impulse piping shall be supparted at imervals as defined in BS
6739, The correst size of tube clips sha!l be used 1o suit the tube outside
diameter,

The Contractor shall fabricate and crect all meunting brackets for control
and monitoring apparstus incloding all pressure switches and miseellaneous
instrumeniaiion. [ it is found afler commissioning that eny mounting frune
vibrates excessively uader operating conditiens, instruments within the
frames shall be [solated with vibratisn dampers by the Cantractor or moved
to areas of lew vibration.

Impulse lines shall bave venting, draining and blowdown facilities. Impuisc
lines between process and sessor shall be as direct a5 possible and shall
include allowance for vibration end vertical and horizontal movement.
Joints in impulse lines shall be kept o 8 minimum.

All pneumatic instriument lines shall be sosp tested and any icakage shali be
rectified.

'_'l"i"'hil;: process [nstrument lines are being pressure tested all instruments
shall bo completely isclated or disconnected.

B0.7 Inspection and Testing

B0O.7.1 General

This Section containg general requirements for inspection of material, parts,
equipment and workmanship of the Plant during manufacture, assembling
and erection and upon coinpletion to demonstrate complignce with
specification, codes and standards and to ensure overnl] reliability of Plant
operation and performance.

Development and implensentation of test procedures for the construction
inspection, start-up end performence testing and capacity demanstration of
the Plant shall be the responsibility of the Contractor.

The Contractor shall be respansible for providing all supplies required for
carrying out such tests, except to the high speed diesel and coal used during

Reliability Test Run and Perform Tests,
000212
g:;mﬂm-ﬂzrm ” FICHTNER ;‘r/.- df-' B0-199
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The overell testing program for the Project shall cousist of the following:

workshop inspections and festing
construction inspections, and testing
mechanical completion

pré-comm issicning tests

tests on completion

reliability test run pnd performance tests.

" & & B & &

The Employer shall have the right 1o have their representatives present
during inspections and tests-of Plant equipment and systems in the
warkshops and during construction. The presence of the Employer's
representatives during any inspection or test shall in no way relicvethe
Contriactor of its responsibility for supplying the eanipment or sysigms in
accardance with the milestone daies.

The Employer will be notified by the Contraclor in writing at least ten (10)
days prior to such testing and inspection at workshop and two (2) days for
test at site,

Three (3} months after effective date of Contragt, the Contractor shall
submut o the Empioyer all celevent test docurments, whick sholl melude:

e [nspaction and tast program

® 15t standands

s type of inspection and tests

» fests which are 1o be witnessed by third puries.

Six {6) months prior to the proposed start of commissioning the En st
shell submit to the Employer: i

® COMmmizsioning tesl program
» commissioning procedures
» lesis on completion.

Six (6) months after effective date of Contract the Contractor shall submit te
the Employer for the Performance Tests:

* ftest program

+ test standards :

= manpowe: and deply, waiil 2chedule of the Contractor for performing the
tests forms of test records and report

= description of instrumentation 10 be used, including accuragy, and
calibration test results

= method of date recording

» method and equations/correction curves used for ut!JLuunmt of recorded

data to the design conditions. ’
FICHTNER ﬂaj'E I}n?' 1 3
E14DAITFICHT-15T02T05-v5 0-20
BIFPOL/ERE-Muin PanV20I81 1 ]"-ﬁ W
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The results of all tests shall be certified by the manufacturer, Contractor or
mdependent agency as appropriate.

Document files containing material certificates, welding procedures, test
repart etc, shall be compiled for each item of plant and shall be suitably
wentified (inciuding equipment classification reference) and bound,

Testing during manufacturing

Material tests

Major steel Torgings
furchase specifications shall clearly state the quallly and inspeation
requirements and should include:

4. Chemical composition range
h. Heat treatment
¢. Mechanical test specimen locations
d. Mechanical properties
€. Magnetic properties (when applicable)
f Non-destructive testing
= methods and procedures
« stage and extent of application
» recordable indication size
« allowable indication size
g Thenmal stability test (HP and reheat turbine shafts only).
Each forging shall be suitably marked with an identification number which
shall transfer throughout all machining stages. The identification number
shall be indicated cn all documents relating to the forging,

Repair welding will not be permitied on rotating parts and m-bth:r . oAt
ponents the proposal will be subject to approval by the Employer's (|
Representative.

Rotor forgings : SRR
The profile of forgings at the stage of final ultrasonic inspection should be 3
such as to minimize the regions where complete coverage 15 not possible,
Ultrasomic indications should be measuced by the equivalent flat bottomed
hale or AVG (DGS) method

The toughness of rim and core (where applicable) material shall ba svi-
luated by testing Charpy V impact specimens over a range of temperatures
and thus determining the 50% fibrosity fracture EpPEArance tempéralire

(FATT), %’ s T

: 009214
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Allowable indication size and matznal toughness are interdependent design
related criteria and the Contractor must be prepared, if requested by the
Employer's Representative, to justify his proposals by reference 1o fracture
mechanics calculations,

Baores, when providea, shall be magnetic particle Inspected and a suitable
ntrascape used for examination.

Residual stress measurement shall be provided fir rotor forgings.

Major steel castings
Purchase specifications shall clearly state the quality and inspection
requirements and should include:

g. Chemital composition rangs
b. Heattreatment
¢. Mechanical test specimen locations
d. Mechanical properties
& Non-destructive testing
« methods and procedures
» stage and extent of application
= recondable indication size
¢ allowable indication size
£ Other tests
g Standard weld repair-procadure

Each casting shall be identificd by hand stamped or cast-on reference ==
numbers which shall be indicated on all documents relating o the castipfie™=—

Non-destructive lesting
Minimum requirements are as follows:

i, Crack detection of critical areas of castings which in the caze crf-:mtin
10 operate ai high temperature o high pressure shail consist of 100% of
&l nccessible areas. Magnetic particle inspection shall be used for
ferritic steel castings.

b, Ultrasonic inspection of all surfaces of castings to operate at high
temperature or high pressure

¢. LUltrasonic thickness check of critical areas.

d. Radiographic examination ndjscent to future bun weld regions
(Accepiance Standard Level 1 of ASTM E446 or E1BS as appropriats).

e, Radiographic examination shall also be nsed 1o assist in defining defects
indicated by ultrasonic inspection.

f. Blge ma.{nhlng en the parting plane betwesn upper half and lower of the
turbine casing

g Creep test shall upply Tor high chrome casting and forgipg, in particular
when used for more than S40°C. : En
000218
. FICHTNER 2
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In addition to being applied as necessary quality centrol on as cast ftems,
inspections outlined in &) and b) sbove shell be applied to the finally heat
lreated casting.

Prior 1o non-destructive testing all surfaces shall be sutisfactorily prepared
and visually examined.

Either colour matching of casting by putting two halves together or fecler
gauge thickness check from outside to ensure required contact ares and joint

tighiness are acceptable

Repair Welding

Uniscoeptable defocts observed by visual examination o indicated by rion-
destruetive testing shall be excavated by chipping or thermal ganging end
grinding and their complete removal proved by erick detection,

In the case of excavations which penetrate more then 25 mm or 50% of the
wall thickness or cover more than 10,000 mum® ares the Employes's
Representative written approval of the proposed repeir must be obtained.

Omly welders qualified by performance tests en similar east materials shall
be used,

On completion of repair welded areas shall be ground smocth and carefully
biended into the surrounding material. The repaired areas shall be surfhce
crack detected; magnetic particle inspection being used for ferritic stee)
eastings and in addition ultrasenic inspection shall be used on caslings to
operate al high temperature or high pressure. P

Adfter repair weldings hardress shail be checked.

Steel Flutes and Sections :
The following requirements, which may be supplementary to the app il
material standards, shall be considered when stlecting material grades:

= impact testing of plate or Seetions over 50 mm thick (impact require-
ments o be dependent on application).

* ultrasonic testing of plate where the présence of non-metallics may
imterfere with the interpretation of ultrasonic lesting of future welds;

* ultrasonic testing and through thickness duetility measurement, where the
application involves the risk of lamellar tearing in the material at regions
of high restraint (e g- ut sct-on nozzle locations or cruciform joints);

* ultrasonic testing clad materials to detect lack of bonding. {Proposed
rectificetion procedures shall be submitted for the gpproval of the

Employer's Representative).,
Reinforced Thermosetting Resin Pipes gﬁﬁ
Checks shall be made on all raw materials 1o ensure Yhat they comply with the
relevant ASTM Standard. ﬂr]g n IE
Lt i
. FICHTNER :
g?;ggmm:m ‘Lﬁaﬁgﬁ : E",:-"'J'ﬁ’ B0-202
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All deliveries of resin shall be checked for consistency by viscosity and
resctivity. Any resins deviating from the manufacturer’s published figures
shall not be used

Testing of reinforced therraosetling resin pipes:

* Long term hoop strength (type test for pressure pipas only)

* Inaccordance with ASTM D2992 Procedure B with the exception that
the test results shell be exirapolated to determing the stress which the
pipe can withstand for a peried of 60 years without failure. The lower
95 % confidence limit a2 60 years shall also be caleulnted.

» Hydrauljc tegt

» 100 % of the pipes shall be subjected to en internal hydraulle pressure
test al the manufasturer's works prior w0 delivery, The 1est shell be
applied to a pressure equal o 1.5 times the maximum working pressure
stated for eech classification of pipe. The test pressure shall be applied
for a minimum period of 5 minutes without siens of leakage.
In addition 10 the above the first pipe and every thirticth thereafter of
each clase and diameter shall be rmaintained af test pressure for a
minimurn of 4 hours without signs of leakage.

= Each pipe and fitting shall be subjected to an internal low pressure air test
al the manufaciurer's works prior to delivery, The test pressure shall be an
overpressure of 1| bar and this shall be applied for & minimum period of
3 minutes without signs of leakage or distress, Fittings which are of
mitred construetion shall be manufactured from pipas which have
successtully passed the iests defined above.

» [Mimensions
The dimensions and tolerances of all pipes shall be determined in

& Stiffness
A minimum of one pipe for évery 30 pipes manufactured shall be tested
for stifiness in accardance with AD 2000 HP1 10R and N1. A minimuss
of ane pipe of esch class and diameter of pipe shall be tested.

« Longitudinal and hoop tensile strength

* The tensile strength properties of a minimum of one pipe for every 100
pipes manufactured shall be measured in accurdance with AD 2000
HP]10R and N1, A minimam of one pipe of cach class and diameter of
pipe shall be tested.

 Cure
Curing, 1 be tesied by the Barcol Hardness test determined in accordance
with DIN EN 59: 100% of the produced pieces. Mimimum aceeptshie
hardness is 9% of the value recommended by the resin manufacturer of
the particulir resin used, when non-reinforced.
The sample pipe shall also withstand a commercial acetone test on the

internal portion of the leminate.
gRoel?
B1ADA L FICHT- 187021058 FICHTNER . BO-204
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= 1055 0n ipnition
A minimum of ope pipe for every 30 pipes manufectured shall be tested
in accordance with ASTM-D 2584 "Standard Method of Test for Ignition
Loss of Cured Reinforced Resins".

s Joint fests

* A minimum of two pipes in every 100 pipes manufactured shall be
Jjointed and tested in accondance with the reguirements of Section 7.2 of
ASTM-D 31242,

» Visual inspection

* Each pipe and fitting shall be subjected to a compilete visual inspection
before shipment in accurdance with ASTM-Y 2563,

s Vacuom test

* Yacuum test for those piping Sections being operated under vacuum shall
se carried out for each diameter once &f beginning of production. The
vacuum: Lo be applied shall be equivalent to the condition which oecurs
during full vacuum. The corresponding derated vacuum for this test =hall
be proved by the pipe manufacturer.

= Failure of tests on completed pipes

* Inthe event of & specimen net fulfllling the minimum requirements for
straan corrosion resistance, all pipes of that class and diameter which
have been manufactured shzll be rejecied and shall be replacsd entirefy,

Any pipe or fitting which fails any of the quality control tests which are to
be carried out on cach and every pipe or fitting shall be rejected. In the even,
of any pipe failing bny of the remeining tests outlined above that pipe shall
be rejected and the relevant test shall be carried out on a further ten pipes of
that class and diameter. [ any one of these ten pipes fails than the
manufacture of pipes of that class and diameter shall cease and the
Employer reserves the right to reject all the pipes of that class and diameter,

Thermal insulating materials

Materials shall be tested for bulk density, specific heat, comprussive
strength, fire resistance under pressure. service temperiture limit in
accordance with VDI 2055 or eguivalent standards,

HF Piping
Ultrasonic mspection of all HP piping shall be performed &t magufacturers
place and proven by certificates. ﬂ;,,

B0.7.22  Manufacturing tests i

RT is not carried out for pulverizer component, )

\ / '...

BO.7.221  Welding tests e S \&

Non destructive examination of pressure and vacvum containment

welds

Welds shall be non-destructivaly tested in accordance with the censtriction
B 1R Dal IS H 1570270545 FICHTNER BL-206
BFPCL/EPC Maln Paanl2016) r.r‘ .

¥ 000216

Page 172 of 308


6188680
Text Box


75321/2020/PS-PEM-MAX

177

standard applicable to the item of plant. In addition the requirements of the
following Table | chall be observed, Table 1 shall also apply in cazes where
the standards used for design and construction of an item of plant does not
specify the guality requirements for welds. Fault limitations to be subject of
agreement with the Employer's Representative prior to fabrication.
Hardness testing shall determine the hardness for welds and hen affected
zane sccording to all scale ie Vickers (HV10) , HRC and HB.

Non destructive examinations of steam furbing internal piping will be
performed by Rediographic examinations.

The Bidder/Contractor has to fulfi] the requirements specified in ASME
B31.1 and the stricter reqrirements of the VGB Guideline R 503.

For twrhine intemnal piping 15% of welds will be checked by adiographic
testing. If Taltores are detected the intensity of testing will be [ncreased
which means even more than 15% of the welds will be jested.

Hyvdraulic tests for stcam turhine internal prefabricated pipe swstems must
not be executed, In case equivalent non destructive exeminations of steam
turbine internal piping are performed by radicgraphic examinations. The
requirements specified in ASME B31.1 and the stricter requirements of the
VGH Guideline B 503 shall be fulfilled. .

The test procedure ISO 65671 orequivalent shall be used. Minlnme 3
hardness locations shall be Tested for the weld. On cireum ferential welds the
test locations shall be Joceted at | 20° distance, Hardness tests shall be
conducted after PWHT.

Following percentages of welds shall be hardness iested.

Carbon steels or low ellow steels [(=<2%Cr) 10%
2.3% Cr steels 508
Q- 128 Cr steels [ C0%%
Ausben(tic steels -

s
rr(/ X \I
A a Iy
\.‘H_____.__ #
y CHTNER
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Non-destructive examination of structural welds

Welds shall be nen-destructively tested in accordance with the construesion
standard applicable to the item of plant. Where appropriate, the following
requirements shall alse be ohserved,

* magnetic particle lesting ol the tensicn side welds in major fabricated
girders and Sections,

* ultrasonic examination of heavily restrained welds (e g crueiform joints)
where there is a risk of lamellar tearing in the parent material,

Weld Repairs

Unacceplable defecis observed by visunl examination or indicated by non-
destructive festing shall be completely removed by chipping ar thermal
gouging and grinding. The resulting excavation shall be crack ditected prior
to rewelding.

Details of the original defects and repair shall be recorded.

Repaired welds shall be subjected as 8 minimum requirement to the seme
inspection requirements as the original welds and test recands should
mdicate that & repaired weld is referred to,

Pressure tesfing

All items subjected in service to interusl pressure or vacuum shell, wnless
otherwise agreed, be pressure tested in the manefacturers works and ot site
and prior to any intermal or exteraal coating

[n case pressure test van't be executed al site NDT checking of welding shal|
be 100%.

Pulverizer assembly shail be excluded from Pressure testing, Required NDT
will be carried out duning manufacturing stage to ensure quality. (RT will
not be carrisd out for Pulveriser Component)

Hydrostatic testing
Suitable water shall be used as the test media unless otherwise agresd The
test pressures shall be in accordance with ASME.

The test pressure shall be no less than the greater of

* [he pressure corresponding to the maxtmum loeding to which the
nressire couipmeat may be subject in service, tking into account its
maximum aliowable pressure and its maximum allowsable tempers
multiplied by the cocfhicient 1.25 ;

G-

Plaz = [25spE# Fm;f

* maximuam allowahle pressure, ﬁplieﬂ hy_lﬂle‘_cucl'ﬁciﬂﬂ 1.43,

iy i )

f
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Puat = 143 * PS * o/

EI]E‘:I‘E:

® [hesi test pressure (hydrostatic)

« P§ design preasue

» B norninal degign stress for desipn conditions af test
temperatuse

O nominal design stress for design condition at design
lemperature

The design pressure shall be in any case not less than 1.5 bar overpressure.

Tesl pressure-of vacoum containment items shall be agreed with the
Employer's Representative Any local legal requirement prevails.

The test pressure shall be maintained for sufficient time to permit complete
visual examination of all surfaces and joints and in no cases less than
specified in the applicable construction seandard.

The chloride content of water used for testing sustenitic stainless steel items
shell not exceed 30 ppm unless immediate fiushing with water of this
quality i5 done after the test

Pneumatic festing

The Contractar shall apply pneumatic testing in cases where hydrostatic

testing is impractical or undesirable (2.2 oil pipes). Ssfety precautions, test
- pressures/durafion and degree of prior non-destructive examination of the

subject items shall be dgreed with the Employer's Representative.

Pneumatic or gas leak testing supplementary to hydraulic testing shzll be
appliad in appropriate cases where specificd by the applicable construction
standard.

BU.7.223  Testing of corrosion protecticn

Surfuce coatings
Following wsts have to be performed before, during and afler conting:

visuzl inspection of blasted surfaces sceording 1o 150 12944
tast the blast profile with a profile gacpe

checking of coating material

measurement of air humidity, air temperature and coating substrale
temperature and determination of dew point oy
visual inspection of coating

» checking ol dry film thickness (DFT); All zine rich paint used for such

repairs must contain a min.@;n of 8175y mass of zinc in the dry film.
£ ¥y

- = § ®
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* checking of adhesion with a dolly pull adbesion tester in sccordance with
ASTM D454]-09 type Al

Galvanized zine coatings
Surfices shall be visually inspected. Bare patches, lumps blisters or
inclusions of foreign matter shall be cause for rejection.

Zine coating thickness shall be determined non-destructively in accordance
with ISO 2178 or coulometrically in accordance with 1SO 2177 {or ASTM
equivalent). For costings with a weight exceeding %00 g/m* the coulometric
test method specified in 150 2177 shall be used.

Hard rubber linings
Surfaces chai] ke viaually (ngpected. Uneven surfaces, splits, bllcers pr

inclusion of foreign matter shall be cause for refection,

The thickness of linings shall be measured in sccardanee with EN 14475 or
equivalent, A tolerance of + 10 % is permitted for rubber coatings of 3 mm
nominal thicknass,

Hardness rests shall prove complispee with the rebber manufacturer’s
standerds

The absenice of pores shail be praved by the induction sparking test meihod.
The potential used shall be 5000 Vols for each mim of thicknecs plusan
additional 5000 Vahis (i e. potential of 20,000 Volts for 3 mm thick lning).

Testing of pressure parl assembly
Trinl assembly shall be checked & the manufactaring place before shipment.

Testing of auxillary and ancillary systems

The Contractor shall provide in his TTPs the specialised cheeks for various
equipmens like idlers, pulleys, conveyor belts, coq) erusher, stacker
reclaimer, coal unloaders, vacuum purnps, air compressors, bottam ash
handling equipments, pumps. valves, pipes, EOT & hoists, inert gas system,
deluge valves, foam system

The Contractor shall also follaw the requirements for testing in the Sectin g
Bl to B12, P

Loag Test for hangers (in particular spring type) and supparts in
for HP piping shall be executed, Al hangers shall be pre-loaded ot the
manufacturing place. 93/ -

& Y

# i 1
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Cooling towers

One Cacling Tower per unit shall be tested on site tn an appropriate CT1
standard. Any request for deviation from the test cunditions shall be
accompanied by the manufacturers' proposals for the adjustment of the
correction factors contained in the standard.

In addition performance testing to be carried out for the whole systern
(afl cells),

Cranes and hoists
Where size permits cranes and hoists shall be completely assembled at the

manufacturers works 2nd functional tests without load condycted.

Flug gas (IDF) and air fans (TDF, TAF, SAF)

Axisl and radial fans shell be tested in accordance with the requirements pf
150 14694 or equivalent standards for vibration. 1S 12499 shall slsa upaly
Any request for deviation from the test conditions shall be accompanied by
the manufechirers’ propasals for the adfustmient of the correction factors
contained io the standard.

Performance tests shall follow VDT 2044, 150 580! or equivalent standsrd.

Before commissioning, the following bests shall be conduczed: WDT, trial
assombly of casing, blue matching. and clearances,

Dampers apd Gates
Large dampers and valves shall be leakage / tightness tested (type test) in the
workshop and at site the whole system shall be tested,

Rotary air prekeater (RAPH)
Before commissioning, the following tests shall be condueted: NDT. trinl

assembly of casing, blue matching, and cleargnces,

Coal Pulverizer

Before commissioning, the following tests shall be conducted: NDT, trial
assembly, blue matching, and clearances. The tests will be carried out during
manufacturing siage wherever possible.

BO.7.24  Electrical equipment

Electrical equipment and material which is not covered by the tests specified
elsewhere in this document shall be inspected and 1ested in secordance with
the [atest edition of standards listed hereafier. Alternatively, equivalent
standards approved by the Employer's Representative may be used.
Type tests shall be carried out if type test cantificates certified by an
T!:pnndmi test suthority are not available.

< Installation Materiul
[EC 60130 Conpectors for trequencies below 3 Mz

B4 0AT IFICHT-1 ET0mea-vE FICHTMNER
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\ & Check of the operatianal sequence
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IEC 60364 Low voltage electrical installations/ Electrical
installations of buildings
IEC a0423 Conduits for electrical purposes
Materials for earthing and lightning protection
IEEE EO Guide for safety in AC Substation Grounding
IEEE 81 Guide for Measuring Earth Resistivity, Ground
Impedance and Earth Surface potentials for
Crownd system
NFPA 78D Installation of lightning protection systems
Insulators and Bushings
IEC 60383 Insulators for overhead lines with a nominal
valtage above 1000 V
IEC BO507 Artificial pellution fests an high voltage
insulators to be used on AC systems
[EC 60137 Insulating bushings for AC voltages sbove
1000 Y

Surge Frotection Equipment
The surge protection equipment shall be tested in accordance with TEC

S0059.

AC Switchgear for voltages sbove 1 LY

[EC 62271 High-voltage switchgear and cantrol gear

[EEEC37.013 [EEE standard for AC-High-Voltage
Benerator cireuil breakers-on & symimetrical
current.

AL least the following tests shall be pecformed in the manuficturer's
waorkshop on the individual apparatus and on the complete Installation,
respectively. all in decordance with TEC Standards:

Visunl inspection

Power frequency HV tests

Dielectric tests of the suxiliary cirouits

Measurement of the main contacts resistance with dc
Temperature rise 1¢51 on cirouit breakers (type test certificate)
Test of mechanical endurance (type test certificar)
Measurement of the contact opening periad (tvpe test certificate)
Functiomal tests of the control circuis

tf
B Measurement of the instrument wansformer's angle and ratio ermore
Ll {according 1o [EC-standands 60044)
bRt Check of the denominations.
o TEN
Note 1: All MV switchgear shall be type tested according IEC 6227141,
IEC62271-100 and IEC 62271-200 including internal arc clessification LAC
B4 DADTIFICHT-1 570270618 FICHTMER 5 ¥ Boais

BIFFCLAEP C-Man Flanbiait g
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= AFLR. Related type test certificates shall be provided with the Tender, If
the test has already been caried out on similar type switchgear, type test
certificates may also be acoepted.

Note 2: All GIS above 52 kV shall be tested according TEC 62271-1, [EC
62271-203,

Type tests shall be carried out, af the expense of the Contractor and without
any impact on the projects overall time schedule, if type test certificates
certified by an independent test authority are not avajlable

Noie 3; Generstor circult breakers shall be tested according [EEE Sid C37.013.

High voltage fuscs
IEC 60282  High voltage fuses
IEC 60644  Specification [or high voltage fuse ]mks for mater cirenit

gpplications

Qil-immersed power trunsformers

TEC 60076  Power transfrmers

IEC 60214  On-load tep-change:s

[EC 60404-2 - Magmetic materials

&} Tanks

= Inspection of weld preparations, approved crack detection of major
strength welds.

o Fiydraulic test and vecoum test

o Vizgual and dimensional checks

= Certification of test resuits.

t) Cores
= [Material
« Chocks on flatness
+ Checks for shzence of burrs such 05 may be caused by slitting,
eropping and punching
«  Electrical insulsted tests
# Yizual and dimensional checks.

= Assembly
2 « Inspection during assembly stage, whilst core s still horizontal

Visual and dimensional checks on complete core
Cheeks on straightness of clamps
Checks on clamp welding
High voluape tests between core packets, clamps and belts in all
| refevan? combinations
' / « Check actual weight of care steel in magnetic cirouit against design
weight
——"" « Check that all block and shect insulation and sl spacers are in position
» Check earthing of care packets to clamps.

BTADADVFEOHT - A0S T08-v5 FICHTMNER ﬁ/ RO-716
RIF FOLEPG-Main Plany2oi 5/ W
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%( £l Coolant flow ducts

186

¢) Windings
» Copper checks
« Fewest passible number of welds
Quality of weld and finishing
Inzulation on copper
Check for comect material
Check correct application to conductor
w v}_‘.‘uﬂ] and djm#ﬂﬁi-ﬂ-ﬂﬂ] checks
s Winding of nirns
= Checks during winding of different Sections of winding
= Cheeks on positions of starts and finishes of Sections
» Checks on corret directions of windings of tums (Polarity)
» Visual checks
* Assembly of windings together
= Check on relative positions and numbers nf jesds
» Check that vertical and horizontal coolant ducts are clear and to full
design dimensions
= Visual checks
* Assembly of windings on eare
= Visual and dimensicnal checks.

dj Lesds

* Checks on disposition, insulation and support of tapping leads

» Checks on insalation support and positioning of bushing leads and
provision fur connection to biushings

* Checks on lead connections (ctimping, brazing cte.)

» Checks om interphase connections

= Cieneral visual cheeks.

) lasulation

= Checks on arrangement of petalling

= Checks on inter-phase and carth barrisrs

# Checks on shields

= Checks on clearance snd ereepage distances
» General visual checks.

= General visual checks.

/
jg} Current tranaformers, links and connections
=" = Check that built-in current transformers are in the correct leads
= Check that the connections and altemative connections are clear|y
marked and that the marked ratios are comrect,

BUADRFICH T- 1502705 45 FICHTHER @,—f Bh-217

BIFPCLAEPC-Weats Plant2050
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h) Assembly of rensformer in Tank

s Check insulation between transformer and tank

Check security of fixing of transformer in l2nk and of any packing used
Check electrical clesrances between tank and leads and windings
Checks for cleanliness and freedom from debris of inside of tank
Feneral visual check.

" = & &

i) Valves

» (Check action of valves afier welding inta position (especially hutterfly
vilves) .

# Checks for leaks under pressure,

1) Paint wark

o Checks for preparation of surfices

o Checks for use of comect paint system
& Visual checks on general finish,

k) Conservatnr

» (Check for leakage
" [Check capacity
» Visual checks.

I) Bushings

# Check agsinst standards

= "heck that routine tests have been done

® Checks for leakage when mourted tm transtoemer
» Checks for distortion, flaws and chips.

m} Tap-changers (on-load and off-circuit as appropriaie)
» TInspection on completion of menufacture, including & review of

manufbciurer's siage test records and procedures
» Mechanical and electrical checks In the manufscturer's works 5
Tes1s in accordance with the appropriate [EC or other standund 25 -
applicable {5
Cheek ten complete cyeles from end to end of the range 1= q
Check Fve eyeles an full current ha SR
Check five cvcles at full voltage "\:lﬁ’
Check transmitters for correct number of steps and impedance valugs ———
i 4 ~« (Check interlocks
f ‘= |Check waming, alarm and trip contacts

s | Visual and dimensional checks.

\ s

=" n) Pumps and fens
» Checks for direction of rotation agaiiist motor terminal markings
E1£0ADIFICHT- 17 02 70648 FICHTMNER

BIFPCLEPC-Misin Plant 20481 T Cyf/ 0 ﬁEu 1
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* Visual and dimensional checks.

o) Hent exchangers

o Checks on rediators for leaks

= Checks on radiators for paint finish and inner cleanliness

» Checks on oil-to-water heat exchangers for Jeaks ot manufacturer’s works

# Checks on nil-to-water heat exchangess for cleaniiness of oil chambers
and passages

« (eneral visual and dimensional checks.

p) Processing
s Checks on pressures and temperatures with manufuacturers process chiarts
availeble,

q) Control cubicles, kiosks and terminal boxes

* Checks on functioning of contactors, overloads isolators and genera)
operation of control circuits for cosling pear

= Checks un operation of circults for thermomieters, thermal images,
prescure relief valves, ofl and gas operated relavs, flow deteciors, hearers,
lights and power outpul sockets

= Checks on wiring arrangements and fenninal hoards

& Checks on weather sealing of doors, cable glands and other extermal
features

= Visual and dimensional checks.

r} Workshop tesis on complete transformer
The following routine fest in sccordance with IEC 80075

Measuremnent of winding resistance

Measurement of voltage ratio and check of voltage vector
Measurement of impedance voltage, short circuit impedance and
losd Jass

Medsurement of no-load loss end current &t Ur, 1.05 % Urand 1.1 x Ur
Dielectric routine tests in acoordance with 1EC 60076-3 i

Test an on-load tap changers
Insulation resisténce
Scparate source voltage withstand test

= Induced uvervaliage test 1o be carried out on all main transforma

{see Item 3) gce. to IEC 60076-3, mble | (ACLINMACSD).
=/ PDtest 1o be carried out for a1l generator transtormers, interconnecting
transformers and start-up/standby transformer together with ACLD.

* Frequency response analysis,

* FRA testto be carried out on all mam transformers (see item 3}

The sbove tests shall be carried out on all transformers.

W & B W WO OB B W W
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The following tests in accordance with IEC to be carried out a3 type tests
(type tests shall not be repeated if type test certificates of sn identical/
similar rated transformer jssued by & recognized test laboratory are
available):

Temperature rise test mcluding direct measurement of hot-spot
temperature

Measurement of the harmonics of the no-load current

Dielectric type tests in accordance with IEC 60076-3

Measuremant of zeno sequence im pedance

For the shove type lests, test certificates may be accepted et the discretion
of the Emplover/Enginecr, in place of tests on the first transformer of
cuch busic type excepting the penerator transformer. In the case of
gunerator transformers the type tests must be carried put

Noise measurements.

The generator step-up transformer, the 400/230 &V interconnection
transformer, the unit auxiliary and the auxiliary transformers shall he
dynamic short circuit withstand tested according IEC A0078-1 & -5 either
in the manufacturers workshop or in a recognized 3™ party test lab (as
spocial 18,

[n addition fo the above tests, the following tests shall be made as routine
esls:

Tangent delta measurements en the insulation, the method fo be agreed

with the Employer/Engincer

Core insulation 1est on magnetic circuit

Cin windings of 30 kV muting or above gither:

« ration influence voltage tests, the method 1o be sgreed with the
EmploverEngineer of

« partial discharge measurements in accordance with IEC

Transformer ofl analysls sceording to TEC 60296, IEC 60567 and

ecording 1EC 62335 for detection of potential corrosive sulphur in

mineral oils

Trensformer tanks, conservators, oil pipework and air conled coaling

plant shall withstand withou leaking or permanent distortion, the

application for 24 hours of a pressure which is such that the test pressure

at any point in the equipment is twice theworking pressure at that point

or 0.7 kgfem2 plus the working  pressure at the point or 0.3 ke/em2 plus

the pressure exerted at that point when the pressure relief |5 opened __-'-.

i, stowly by oil pressure whichever is the preatest. r.‘;;.
.6 » Tank vacuum & pressure lest i3
' » Pressure test of rudintors
g s Ol leskage test Y
| » Pressurs relicf device, Buchholz relay, oil, winding meters, oil lovel 2@
‘\ /' indicator, dry cool breather, dissoived gas analyzer test / check.
3 i
E*Is;nmwmﬁram i FICHTNER t’/'/ "-ji'*’i B0-220
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Fault withstand {fault versus time) curve for all transformess shall be
submitied by the Contractor.

Over-exciwtion curves shall be provided by the manufacturers for the station
transformers.

Separate type and routine tests shall be carried out for all accessories Jike
bushings, bushings CTs, tap changers, cooling fans, control panels, etc.

Dry type transformers
The following routine tests in accordance with 1EC 60076 shall be carrisd

oul on all transformers:

Measurement of winding resistance

Measurement of voltage ratio and phase displacenent
Measurement of short circuit impedance and Joad loss
Measurement of no-load loss and corrent

Separate source AC withstund test

Induced AC voliage tegt

Lightning Impulse test

Partial discharge measurement.

LI I B B I T

The following tests in apcosdance with TEC 60076 1o he carried put as tyne
tests (type tests shall not be repeated if type tests certificates of an dentical
transformer issued by 8 recognized test labosatory arc available):

Temperature rise test
Measurement of scund level

Short cifcuit test

Envirenmental Test sccording Class E2
Climatic test according Class C1

Fure behaviour test according to Class F1.

LA I B B ]

Also, Lightning impulse test shall be a type test.

Fault withstand {fault versus time) curve for all ransformers shall be
submitted by the Contractor.

Separate type and routine tests shall be earried out for all accessaries like
bushings, bushings CTs, tap changers, ete,

Current and voltage transformers

The current und voltage transformer thall be tested in sccordance with IEC

GBS K- 34 &,

Generators W Y

IEC 60034, IEEE |15, 18O 1680 and 150 10816. L |
BI40AD] [FICHT- 157027088 FICHTNER - yx_ _Bedas
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a) Generator test report

Comprehensive test reperts for the generators are to be compiled and
submitted by the Contractor, which shall include:

]

Description of the test method, equipment used and any limitstions of the
est plant.
Capies of the oscillographs recorded with appropriate calibration dats

» Upen cirouit saturation, short cirouit and loss carves for the generator

A performance chart of the gencrator (being & diagram of constant stator
and retor ourrent curves plotted on rectangular axis of MVAr and MW
load) The recommended loading, stator core end heating and stability
limits shall be shown on the chart,

Cabeulations of full load femperatire rise for the stator, rotar and exciter.
Any carrection factors used (o allow for different volwge current and
eonling conditions shall be justified by reference to published literature
or to previous type fesis.

Calenlations of the efficiency of the complete generatar at 1 00%, 75%
and 50% load. Any correction faclors for [osses that could not be
measured at routine tests shall be justified by reference 1o published
literature ar to previous type tesis.

Caleulations-of machine parameters (according to 1EC 60034-4) such as
transient reactance and time constant, sub-transien! reaciance and time
consiant, short eircult mtio, synchronous resclunce, negative phase
Spquence reaciance, zero sequence reactenos, capacitance and also the
harmanic analysis of the neutral current.

Calcutation of full load excitation of the machine at rated power fsctor
|sgging and at unity power factor, excitation V curves,

b} Routine tests oa generator

-

™

BFPLLEPC-Main Plealf3HE 1/

Genemtor stator frame

« hydrostatic test (IFH2 cooling)
resisience check of tl.:l:npn'uh.lrl: deteciors
Generator rotor

ulirasonic examination

mechenical balanoce

over-speed test
measuremnent of 50 Ha rotor impedance (at 3000 RPM).

Eu‘tur core laminations
« Magnetization of stnfor core laminationlayer mmtanne hmnm:mﬂr

layers of the core ,.'" . o
Generator H2 cooler (if H2 cooling) '
« hydrostatic test f
Generator assembled: —

= three phase short cireuit characteristic test und current balante check
» dieleciric est

BB IIFICHT-AS 0 70S v FICHTNER y/ {Fj{/ 80-222
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s measurement of insulation resistance

= measuremant of winding resistance

S:mk:ir:uitctwmt:ﬁsﬂ: test and voltage balance, phase sequence
ec

sagregation of mechanical [oss and core loss

sagregation of stray load loss

efficiency caleulation

unbalanced load test for negative-phase sequence and zero sequence

reactance

= shaft voliage measurement

= oscillographing of verificd veltage wave form and harmonic analysis

« measurement of vibration

" & ® @

polarization index
tan delta messarement of complate winding

= bearing insulafion resistance,

c] Type tests on generator (as fir s type test certificptes are not available)

« Sodden short circuit test at reduced voltage (30%, 50% and 70% of rated
voltage), extrapolated 1o 1 00% voltage

s Efuivilent heat run test consisting of!

« windage and friction heat run, openoircult hest run at 105% rated
valtage, short-circuit heat run at rated line current, apen-cireuit heat
run at rated line voltage

« measirement of open-cirouit direct-axis transjent time coastang

= NOisE measurement

= moment of inertia

= Measurement of excitation response time*)
» averall chamoteristic coupled with generator and AVQU cubicle 81 no

load*)
¥ ipracakle 5 sambled uait consiseg of pestrioe, eusilsr eed watage ragulaber, sy b caried out ou abis

Type tests shall be carried out if type test eertificates (Not older then 5 years

45 an date of bid opening) certified by an independent 1est authority gre not
available.

Sudden short cirouit test shall be carried out in line with TEC at volrage Jevel
to be finalized during detailed enginesring. -

d} Routine tests on generator exciier
» Resistence of windings
Insulation resistance %’
High voltage iests e i

o Shor-circuit chasacterishie g
Mo-load eharacteristio. N f

a &
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Motors
[EC 60034, 1SO 1680, 1SO 10816

s Type tests (each motor type) as fir as type test certificales are not
available
» measurement of startmg (locked rotor) current and torgue
« power Tactor and efficiency measurement
« heat run test
= Noise measurement
& lemperaEhse ride measurement
o Routine tests [each matar)
« measurement of winding resistances
measuremnent of shaft current
no-lead and currénl medsyrement
no-load short circuit messurement
open elreuit secondary induced voltage test at stand still (wound rotor)
dielectric test (high voltage test)
measurement of insulation resistance
overspeed lests {120% fur 2 minutes)
check of motor vibmtions '
ascillographic maasurement af starting current

Emersency diesel sets
All relevant routine and type tests according to:

50 3046 Reciprocating internal combustion engines -
Performance

130 3328 Generating sets with reciprocrating internal
combustion enpgines

a) Type tests,

The diese] gemerator unit (DGU)and 2il auxiliary equiipnient shall be fully
type tested. These tests shall inchide all tvpe tesis as defined in the relevant
lstest TEC and IS0 recommendation (a5 2 minimum requirement].

Evidence shall be given that the DO together with the suxiliary equipment
to be provided, under these specifications, bave successfielly passed all type
tests of design, service frequency, impulse, insulation level, dynainie
operating range; and electrical and mechanical endurance performance, as =5
appropriate and as specified.

However, if deemed necessary, the Employer shall decide 1f ndditional §a
are required to be performed by the Tenderer/Contractor, '

Thie Tenderar/Cortiactor shall supply oertified copies of type st eertificites
covering the proposed DG of similar capacity or higher, operating range,
data features, design and construction. ""_ o,

Y,

ﬂézEE'r'
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b) Sample tests
Sample Tests shali be performed, comprising as a minimum the following
tosts:

= Visual checks and meascrements of dimensions
# Functiopal tests,

¢) Houtine tests

The Tenderer/ Contractor is required to carry out routing tests on each
assembied and finished diese] generator unit and its relevant auxiliary
equipment o demonstmte the integrity of the system.

Routine test certificates shall be submitted for the Employer's review and
upprovel before shipment of the DGLU,

The DG shall pass all the routine tests a5 laid down in the relevant Jatest
revisions of [EC & 130 Standerds. In sddition, the visual Inspection, which
shal| determine confiormity of the DGL & the relevant equipment with the
requirement, shall be part of the routine tests,

The acceptance fest for the dicsel engine at the Mannfactirer's workshop
test bed shall include the mezsurements, calcilations snd functional shecles
stated in 150 3046-1 (F).

A test report in Enpglish shall be issted according tn 1SO 3046-1 (E) piving
evidence of the followmng dats:

= Enginc model, order No, rated output, operating speed, number of
eylinders, bore, stroke, compression ratio, cvlinder displacement, no. of
strokees, date of fest, the Employer's name, inspectar’s name, ambicnt &lr
‘temperature, relative humidity, barometric pressure, fiel specific gravity,
fuel net calorific value, setting data of injection pump, firing sequence,
valve timings, type of fuel il filter, type of lube oil filter, tvpe of
turbecharger and intar-cooler, type of gavernor, type of injeciers.

The Tenderer/Contractar shall submit togesher with the test reporta
certificate shawing the emission levels of the exhaust grses; NOhe, €O and
PM (particulste matter),

The diese| :Ingi.ne shall be proven lo be capable of operating in sieady state
condition on all bove mentioned loads. I the diesel engine fiils 1o operate
In stzady state eondition on one or more loads, this engine type shall be not

accepted for the scope of the diesel generator units,

d) Special fests e
The diese! engine shall be &t leist tested in total for one hour o "FH- by
following loads:

= Warm-up of the diesel engine a5 required
* 25 % load operation 10 minutes
= 50 % load aperation 10 minutes

gi-225
o 1 000234
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* 75 % load operation 10 minutes
« Full load operation 20 minutes
= 110 % load operation 20 minutes
» Coal down of the dicsel engine.

Dairing the test run, temperatures, pressures and fue cansumption shnll be
measured and reconded.

The diesel engine shall be proven to be capable for operation in steady state
candition on all above mentioned loads. If the diesel engine fails to operate
in steady state condftion on one or more Joads, this engine type shall not be
accopted,

Low voliage switchgear
The following standards and regulations or equivalent shall he used:

IEC 60347  Low-voltage switchgenr and control gear
[EC 61439 Low-valtage switchgear and control gear sssemblies
IEC 60529  Degmees of protection provided by enclosurss (IP Code)

IEC 608098 Specifications'for circult-breakers
IEC &0079 Electrical upparatus for potentially explosive
atmasphe-cs

IEC 60947 Reguletions for low-voltage switchgear

The "Design Verification” of all low voltage switchgesrs/ motor controf
centers shall be carried out by following methods:

= “Testing” for the Pos. Mo, 1,2, 3 4., 5, 9,10, 11,12 and 13 of
[EC §1439-1/Annex D, Table D, 1

& “Assessment” for the Pos. Ne. 6., 7. und 8 of IEC §1439-1/Annex D,
Table D1

In addition to the above tests for which cerfificates shall be submited, at
least the fallowing tests shall be pesformed in the manufsctirer's workshop
on the individual apparatus end oo the complete instllation, respectively, all
in dccordanee with IEC Standards:

= Yisual inspection
= Power frequency HY tests at main circult
» Dieleciric tests of the auxiliary and control circulis
# Funciional test-of the control cireuits
o Check of the pperational sequence.
g e
5.
"||‘ L1
i i
L f
K. 4
L“"-\._‘_ e -
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Capacitors

[EC 60B3]
IEC 6087]
[EC 60931
[EC 60143
[EC 60358
[EC &a038<

196

Shunt power capacitors

Shunt capacitors for A.C, power systeme

Shunt power capacitors

Serics capacitors for power systems

Coupling capseitors and capacitor dividers
Fixed capacitors for use in electronic equipment

Batteries, charging equipment inveriers and DC/DC converters

IEC 60086
EC 80119
[EC 60146
IEC 0896
EC 61204

Primary batteries

FKecommendations for polyeryss]line
semiconductor recti fier stacks and equipment
Semiconductor converters

Stationary lead-acid batteries

Low voltage power supply devices DC cutput

Chargers and batteries shall be tested together in the fuctory. Testing of
chargers and batieries together at site will also be accepted. Al fector tests
shll be repeated ot site,

Chargers

Visual inspection (to be repeated on site)
Functiona! tests (1o be repeated on site)
Heat nin (type test)

Ripple voltuge measurement without connected barery

L]
* Dutput voltage stability measured for 15% load steps
L |

Ripple measurement {voitage and carrent) with connected battery (gt site
will £leo be accepted
o [nsulation st (10 be repeated on site).

Batteries

= Visual inspection (o be repeated on site)

Fusg Box

» Visual inspection (to be repeated of site) \ »

= [nsulation test (1o be repeatad on sife) ﬂ:__%
» Charge test and discharge tests £y 4

s Functiopal tests (on site) N

= [nsulation test (on site)

Inveriers and DC/DC converters

= Visual inspection (to be repeated on site)
Functional tests (to be repeated on site)
Heat run (type test}

Insulation test (to be repested on sita),

" 8 ®

DAL FICHT -1 02 T0E-d
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Lamps and aceessories

[EC 60081 Drouble-capped flucrescent lamps

[EC 61347  Lemp control gear

[EC 60921  Ballasts for tubuler fluorescent lampe

[EC 60135  Glow steriers for lluorescent lamps

IEC 60598  Luminaries

[EC  &D18R High-pressure mercury vapor lamps

IEC 60400  Lampholders and starter holders for nubular
Ruorescent lamps

[EC 60901 Single-capped fuorescent lamps

[EC 60662  High pressure sodivm vipor lamps

IEC 60192  Low pressure sodiom vapor lamps

IEC 60%23  Auxiliaries for lamps

IEC 61347 Part 2-13; lamp control gear for LED Modules

IEC 6203] LED modules for gencral lighting - Safety
specifications

IEC  &2360 Self-ballasted LED-lemps for general lighting
services by voltage > 50 V - Safety specifications

IEC 62612  Sclf-ballesied LED-lamps for general lighting:
services by vollage > 50V - Perforce requirements

IEC 62471 Phatobiological safety

[EC 82384 DC or AC sepplicd electronic sontrot gear for LED
maodules - Perforce requirements

[EC 60838 Part 2-2; misceflaneous lampholders - Connectoss

for LED-modules
[EC/PAS LEDModules for general lighting - Performance
62717 reduremients
[EC/PAS Luminares Performance 2@’
62722
TR
il T o1
HV-, MY-and LV-¢ables o ‘|
All relevant ioutme and type tests according to! \ j
5 Fl
IEC 60060  High voltage test 1echniques e v

[EC 60001 Insulation co-ordination

IEC 60230 Impulse tests on cables and their accessories

[EC 60RII Common test methods for insulating and sheathing
materigls of electric cables

[EC 60840 Power cables with extruded insulation and their
aceessocies for rated voltages above 30 kV up 150 kY

IEC 62047 Pawer cables with extruded insulation and their
accessories for rated voltages above 150 kV up 500 k¥

IEC 650502 Power cables with extruded insulution and their
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aj LV-cables
LV cables shail be workshop tested as per IEC 60502-1 with the following

tesls 55 @ minimem:

Type tests:
= electrical type tests auc. to: IEC 60502 - | Clause 17

= non electrical type tests ace. to:  TEC 60502 - 2 Clause |8,

Also following additionsl type tests shall be carried by the Contractor at
their own cost prior fo the first shipment of all offersd cable iFna type test
certificates of identical cables are available:

Fire Resistant sccording 1o IEC 60331, BS 5387

Flame Retardant according o IEC 60332

Low Smoke Test acoording 1o IEC 61034

Halogen Content Test according IEC 60754

Water Tree Test of XLPE Instlation (acceierated)

Test voltage =3 x Uo

Test freguency = S00 Hz

Core enviroonment = 4000 water

Duration of tost = 4 month

Test aftor 4 months: Dielectric stress withstand >14kVimin.

Moreover, test certificates shall be provided, proving that cach cable type o
be used has successfully passed type tests as required by the appliceble
signdards during the lust 12 months before award of contract, Otherwise,

these tests have to bo repeated or sample Secrione, %(

Routine tests: sccording IEC 60502 — 1, Clause 15
¢ measurements of electrical resistance of conductars. accarding to it

Clouse }5.2 £
= voltipe tests according to clatse 15,3, A =
Sample tests: according IEC 60502 - |, Clause 16 : 4 ' ,rl
» conducior exemination aceording Clause 16.4 i o

» check of dimensions according Clause 16.5 to 16.8
» hot set test for EPR, HEPR and XLPE insulstions and elastomeric sheath
socording Clause 16.9,

by MTV-cabley
MV cables skall be w ol .o tested as per IEC 60507-2 with the follonving

imsis as 0 minimum:

Type tests:
= electrical type tests acc: to:
& non electrcal type tests ace. to

BIHDARFICHT-15 L2 T Sl FICHTHER
BIFPCUEPG-Main Pl i4)
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Also following additional rype tests shall be carried by the Contractor af
their own cost prior 1o the first shipment of all offered cable if no type test
certificates of identical cables are available;

Fire Resistan| according to [EC 60331, BS 6387

Flame Reterdant according to [EC 60337

Low Smalce Test acconding to [EC 61034

Halogen Content Test according IEC 80754

Water Tree Test of XLPE Insalation (aceelerated)

Test vollage =3 x Uo

Tesi frequency = 500 Hz

Cuore environment = 400C water

Duracion of tesc= 4 month

Test afler 4 months: Dielectric stress withstand > 14V mm,

" " B B & &5 § ® @& @&

Muoreover, test certificates shall be provided, proving that sach cable type to
be used has suceessfully passed type tests as required by the applicable
Standards during the lust |2 months before award of contract. Otherwise,
thess tests have to he repeated on sample Sections.

Routine tests: according TEC 60502 — 2, Clause 16

= neasurermnents of electrical resistance of conductors according to Clause
1.2

= partial discharge test according to Clanse 16.3 on cables having cores
with copductor screens and insulation screens in accordance with Clause
T.land 7.2

o voltage legls according to cluuse 16,4

Sample tests: according [EC 80502-2 Clapse 17

* conductor examinsiion secording Claitse 174

= check of dimensions according Clause 17.5t0 17.8

= voltage test for cables of rated '.'n}tagr.s ahove 3.6/6 (7.2) kV accarding to
Clause 17.%

« hot set twest for EPR. HEPR and XLPE insulations and elatomerie sheath
according Clause 17,10,

¢} HV-cables
The 230 kV XLPE-Insulated Sinele-Core Underground Cables and
Accessories shall be tested as per Jatest IEC 62067 including all subssquent
amendments and relative !-'lmdﬂﬂi The EmployerEngineer shall witess the
g T e s

=
The approval of the Empluyer! Engineer or the passing of any such
inspection or test will not however, prejudice the right of the
Emplayer/ Engineer to rejact the 230 kV XLPE-Insulsied Single-Core 465
Cables and aceessaries if it does not comply with the Specification. (|2

f

L
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Defects discovered during the type/routine/sample tests shall entitle the
EmpleyerEngincer o reject the cablesaccessorizs febricated for this
Praject

The Tenderer! Contractor shall fabricate without additional cost the cable
iengths and accesseries nouessary for the tests, over and above those
required to complete the Works at Site.

Far the definitions af the Type Tests, Sample Tests, Routine Testy gnd Tests
dfter imsrallarton, reference shall generally be mods io the relevam 180
Srandcrs.

HY cables and accessorics shall be workshop tested as per [EC 62067 with
the following tests as a minimum:

Type texis om cable systerns: according clause 12:

= Electrical tvpe test according Clause 12.4

» Check of insulation thickness acc. to Clayse [2.4.1

= Bending test on the cables s, to Tlause 12.4.4 followed by
installation of accessories and a partia) discharge test ace. 1o Cluuse
1245

= Tan & mersurement aee. o Clause 12.4.6

= Heating cycle voliage test ace, Clavse [2.4.7

» Partial discharge test ace. to Clause 12.4.5 (st embiem and at high
temperature)

» Swilching impulse voltage lest ace, to Cleuse 124 8

* Lightning impulse voltage test followed by a power frequency voltage
test acc, 1o Clause 12.4.9

= Test ofouter protection for joints

» Examination of cable system with cable and acoessories after
completion of tests acc, to Clause 12.4.10.

» Tesitivity of semi-conducting sereen oog. (o Clause 12.8.11,

= Non electrical type tests according to Clause 12.5

= Check of dimensions ace, 1o Clause 12.5.1

» Tests for determination the mechanical properties of insulation acc. to

Clanse [2,5.2

= Tests for determination the mechanical properties of overshears ace. to
Clause 12.53
Aging tests ace. 10 Clause 12.5.4
Fressare tes: at hign waipesuture on oversheets aec, 10 Clause 1236
her best an oversheets according to the type used.
Hot set test for XLPE insulation acc. to Olause 12.5.10
Measurement of carbon black of black PE oversheats acc. 1o Elaun: e

|2.5.12
= Water penctration test ace. to Cloese 12,5.14. %(
Ty,

-

B140AY FICHT- 1870270546 FICHTNER ' Eﬁ =
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Adso following additional type tests shall be carried by the Contractor at
their own cost prior to the first shipment of all offered cable if no type test
certificates of identical cables are availahle:

Fire Resistant accarding to TEC 60331, BS 6387

Flame Retardant according 10 (EC 60332

Low Smoke Test accarding ta TEC 61034

Halopen Conteqt Test according [EC 60754

Water Tree Test of XLPE Insulation (accelerated)

Test voltuge =31 x Uo

Test fraquency = 500 Hz

Core environment = 400C water

Diiration of ezl = 4 moenth

Test after 4 months: Dnelectric stress withstand > 1 4kV/mm,

E & " W

Cables and accessories shall have passed type approval tests i1 accardance
with TEC Specifications and detrils of the cable designs offered shall be
given in the appropriate place In the Technical Schedules. Type test reports
shzll include cable design details and design drawings of each jsinting
socessory included in the type st

The Tenderer/Contractor shall submit cenified copies of type test
certificaies covering the proposed Cakles.

Reutine tests: according Clause 9

» partial discharge test according 1o Clause 9.2

* voltage rests according to according to Clause 2.3

= clectrical test on oversheath according 1o Clause 5.4

Sample festy: acconding 1o Clause 10

= conductor examination according Clause 10.4

» mensurement of €lectrical resistance of conductor aceording to
Clause 10.5

= measurerment of thickness ef insulation and oversheath according to
Clause 10.6

» measurerment of thickness of metillic sheath according to Clause 10.7

» measurement of diameters according o Clause 10,8

* hot set rest XLPE insulations and elatameric sheath according
Clause 10.9

« measurément of capacitance according t0 Clagse 10,10

= lightning impilse vollage o5t follows by B power frequency voltage test
sceording to Clavse 10,12

& ‘water penetrsion test acearding Clause 12.5.14

= Lead alloy compaosition and behavior {BS 3908, BS EN 12548),

T

g‘:;ﬂpﬁg—'ﬂ-ﬂ;wﬁw FICHTNER : __;y ‘%f:/ Bo-2az
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Type rests of accessories

All accessories shall be tested as per [EC 62067 and all subsequent
amendments and relative standards considering Test of Outer protection far
buried joints (if applicable),

Rowting Tests, nvulorion Joiris
The insulation flange shall be designed to withstand tests volia oS Ay
specified in the Technical Data Sheets and shall be tested accardingly

Rautine Tests, Bonding/Earthing Leady

The Bonding/Barthing Leads shall be designed to withstand tests voltages
and currents as specified in the Technical Data Sheets and shall be tested
accordingly,

Telecomm nnication Instalations
IEC 60215 Safety requirements for radio transmitting equipment

Aerials
IEC 60169 Radio-frequency connectors

Power installations up to 1000 ¥
[EC 60364 Blectrical installations of hulldings
[EC 614354 Particular requirements for assemblies for

construction sites (ACS)

Fower installation above 1000 V

[EC 60060 High-voltage test techmiques
IEC 62271 HY switchgear and control gear
(inel. Appendix AA "Internal Are Test™)

Protection equipment

Equipment for modular static protection systems (£:5 generator, distance,
busbar, protection, etc.) pre-assembled in the relevant standardized bogeds/
cubicies ele. shall be tesied in the manufacturers’ warkshops necording 1o
[EC 80253 as fur as wiring and proper function is concemed. Simulated
tnputs (binary signals, current and voltage inputs from test power supplies)
shall be used.

Fire alarm system

All relevant reutine and type tests sccording to:
NFPA Maticnai Fue Protection Association
RDINVDE D300 Telesommunications
DINVDE  0B33  Alarm sysiems [or fire, Intrusion and hnld-u

-z i
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