MN EXURE-VIH_inspection & Testing

Sufficient factory mamufacwed patch cords with suitable colour coding
shall be provided. :

Fiber optic connectors shatl be standardized for ease of maintenance.

B0.6.19.19 Instrument and measuring impulse piping

Instrument impulse piping shall be supported at intervals as defined in BS
6739. The correct size of tube clips shall be used 10 suit the tube outside

diameter.

The Contractor shall fabricate and erect all mounting brackets for control
and monitoring apparatus including ali pressure switches and miscellaneous
instrumentation, If it is found afler commissioning that any mounting frame
vibrates excessively under operating conditions, instruments within the
frames shall be isolated with vibration dampers by the Contractor or moved
to areas of low vibration.

Impulse lines gha'll have venting, draiting and blowdown facilities. Impulsc
- lines between proéess and sensor-shall be as direct as possible and shall. -
include allowarice for vibration and vertical and horizontal movement.

Joints in impulse lines shall be kept to a minimum.

All pneumatic instrument lines shall be soap 1ested and any leakage shall be
rectified.

While process instrument lines are being pressure tested all instruraents
shall be completely isolated or disconnected.

BO.7 Inspection and Testing

BO.7.1_ General

This Section contains general requirements for inspection of material, parts,
equipment and workmanship of the Plant during manufacture, assembling
and erection and upon compietion to demonstrate compliance with
specification, codes and standards and to ensure overall reliability of Plant
operation and performance. .

Development and unplemientation of test procedures for the construction
inspection, start-up and performance testing and capacity demonstranon of
the Plant shall be the responsibility of the Contractor.

The Contractor shall be responsible for providing all supplies required for
carrying out such tests, except to the high speed-diese] and coal used during

Reliability Test Run and Performa/g;/’rests S 0 00 0 2 1 2
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The results of alf tests shall be certified by the manufacturer, Contractor or
independent agency as appropriate. .

Document files containing material certificates, welding procedures, test
report etc. shall be compiled for each item of plant and shall be suitably
identified (including equipment classification reference) and bound.

B0.7.2 Testing during manufacturing

B0.7.2.1 Material tests

Major steel forgiugs C
Purchase specificaiions shall clearly stat¢ the quality and inspection
requirements and shoutd include:

Chemical composition range

Heat treatment

Mechanical test specimen 10(:6501"Q

Mechanical properties

Magnetic properties (when apphcable)

Non-destructive testing

« methods and procedures

» stage and extent of applicalion

o recordable indication size

- allowable indication size

g. Thermal stability test (HP and rebeat turbine shafts only).
Each forging shal} be suitably marked with an identification number which
shall ransfer throughout all machining stages. The identification number
sball be indicated on all documents relaling to the forging.

"o 0o o

ponenis the proposal will be subject to approval by the Employcr’s
Representative.

Rotor forgings
The profile of forgings at the stage of final ultrasonic inspection shouid be

such as to minimize the regions where complete coverage is not possible.
Ultrasonic indications should be measured by the equivalent flat bottomed
hole or AVG (DGS) method.

The toughness of rim and core (where applicable) material shal) be eva-
luated by testing Charpy V impact specimens over a range of teraperatures
and thus determining the S0% fibrosity fracture appearance temperature

(FATT). : LT
% o \ \\,;
: : ;o QG024
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In addition to being applied as necessary quality control on as cast items,
inspections outlined in 2) and b) above shall be applied to the finally heat |

treated casting.

Prior to non-destructive testing all surfaces shall be satisfactorily prepared
and visually examined. i
Either colour matching of casting by putting two halves together or fecler
gauge thickness check from outside to ensure required contact area and joint
tightness are acceptable

Repair Weldiog
Unaceeptable defects observed by visual examination or indicated by non-

destructive testing shall be excavated by chipping or thermal gauging and
grinding and their complete removal proved by crack detection.

In the case of excavations which penetrate more than 25 mm or 50% of the
wall thickness or cover more than 10,000 mm? area the Employer’s
Representative written approval of the proposed repair must be obtained.

Only welders qualified by performance tests on similar cast materials shall
be used.

Ov completion of repair weided areas shall be ground smooth and carefully
blended into the surrounding material. The repaired areas shall be surface
crack detected; magnetic particle inspection being used for ferritic steel
castings and in addition ultrasonic inspection shall be used on castings to
operate at high temperature or high pressure.

After repair weldungs hardness shall be checked.

Steel Piates and Sechons

material standards, shall be wnsxdcred when selectmg material g,rades

e impact testing of plate or Sections over 30 mm thick (impact require-
ments to be dependent on appiication).

o ultrasonic testing of plate where the presence of non-metaliics may
interfere with the interpretation of ultrasonic testing of future welds;

s ultrasonic testing and through thickness ductility measurement, where the
application involves the risk of lamellar tearing in the material at regions
of high restraint (€. g. at »cf-on nozzle Jocations or cruciform joints);

« ultrasonic testing clad materials to detect lack of bonding. (Proposed -
rectification procedures shall be submitted for the approval of the
Employer's Representative).

Reinforced Thermosefting Resin Pipes
Checks shall be made on all raw materials to ensure that they comply with the

1 t AS Standard. S - AN
relevant ASTM L Obg/le
, .
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B0.7.2.2

B0.7.2.2.1
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¢ Loss on ignition
A minimum of one pipe for every 30 pipes manufactured shall be tested
in accordance with ASTM-D 2584 "Standard Method of Test for Ignition
Loss of Cured Reinforced Resins”.

s Joint tests

» A minimum of two pipes in every 100 pipes manufactured shall be
jointed and tested in accordance with the requirements of Section 7.2 of

ASTM-D 3262,

e Visual inspeciion

¢ Each pipe and fitting shall be subjected to a complete visual inspection
before shipment in accordance with ASTM-D 2563.

a Vacuum test

» Vacuum test for those piping Sections being operated under vacuum shall
5e carried out for each diameter once at beginning of production. The
vacuum to be applicd shall be equivalent to the condition which oceurs
during full vacuvra. The corresponding derated vacuum for this test shall
be proved by the pipe manufacturer.

» Failure of tests on completed pipes =

o [n the event of a specimen not fulfilling the minimum requirements for

" strain corrosion resistarice, all pipes of that class'and diameier which -

" have been manufactured shall be rejected and sball be replaced entirely.

Any pipe or fitting which {fails any of the quality control tests which are to
be carried out on each and every pipe or fitting shall be rejected. In the eveni
of any pipe failing any of the remaining 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. If any one of these ten pipes fails than the '
mnanufacture of pipes of that ¢lass and diameter shall cease and the
Empioyer reserves the right to reject all the pipes of that class and diameter.

Thermal msulatmg materials .

. Materials shall be tested for bulk densmf g“)paxﬁc heat, compressive
“strength, fire resistance under pressure. service temperature [lmll n

accordance with VDI 2055 or equivalent sfanaards
HP Piping

place and proven by certificates.

* Ultrasonic inspection of alt HP piping shall be performed at mz:&\fcwrers .

Manufacturing tests.

RT is not carried out for pulverizer component. |

Welding tests

Non destructive examination of pressure and vacuum containment

welds
Welds shall be non-destructively tested in accordance with the construction

B0-20S
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Non-destructive examination of structural welds

Welds shall be non-destructively tested in accordance with the construction
standard applicable 10 the item of plant. Where appropriate, the following
requirements shall also be observed:

o magnetic particle testing of the tension side welds in major fabricated
girders and Sections,
o ultrasonic examination of heavily restrained welds (e. g. cruciform joints)
~ where there is a risk of lamellar tearing in the parent material.

Weld Repairs
Unacceptable defects observed by visual examination or indicated by non-

destructive testing shall be completely removed by chipping or thermal
gouging and grinding. The resulting excavation shal] be crack detected prior

to rewelding.

Details of the original defects and repair shajl be recorded.

Repaired welds shall be subjected as a minimum requirement to the same
inspection requirements as the original welds and test rccords should
indicate that a repaired weld is referred to.

B0.7.2.2.2 Pressure testing '

All items subjected in service to interial pressure or vacuunt shall, unless
otherwise agreed, be pressure sested in the manufacturer's works and at site

and prior to any internal or external coating.
In case pressure test can’t be executed al site NDT checking ofwe]dmg shall

be 100%.

Pulverizer assembly shall be excluded from Pressure testing, Required NDT
will be carried out during manufacturing stage to ensure quality, (RT will
not bé carried out for Pulveriser Component) .

Hydrostatic testing
Suitable water shail be used as the test media uniess otherwise agreed. The

test pressures shall be in aceordance with ASME.
The test pressure shall be no less than the greater of

e the pressure corresponding to the maximum loading to which the
pressure eauipmeat mayv be subject in service, taking into account its
maximum allowable pressure and its maximum allowab]e temperature
raultiplied by the coefficient 1.25 ¢

est = 1,25 * PS* fuulf

.JV" ) ~
S RN

» maximum allowable pressure, g'é:plicd by the coefficient 1.43,

CAEN
B

8140A01/FICHT-45702705 5 FICHTNER - - ' BR209, ., ¢
BIFPCUEPC-Maln Plany2015/1/ e / Q&‘ )




B0.7.2.2.4

B0.7.2.2.5

B0.7.2.26

e checking of adhesion with a dolly pull adhesjon tester in accordance with
ASTM D4541-09 type Al

Galvanized zinc coatings
Surfaces shall be visually inspected. Bare patches, lumps blisters or
inclusions of foreign matter shall be cause for rejection.

Zinc coating thickness shal] be determined non-destructively in accordance
with ISO 2178 or coulometrically in accordance with 1SO 2177 (or ASTM

equivalent). For coatings with a weight exceeding 900 g/m? the coulometric
test method specified in ISO 2177 shall be used.

Hard rubber linings _
Surfaces sheli be visually inspected. Uneven surfaces, splits, biisters or

inclusion of foreign matter shall be cause for rejection.

The thickness of linings shzll be measured in accordance with EN 14879 or
equivalent. A tolerance of + 10 % is permifted for rubber coatings of 3 mm

nominal thickness.

Hardness tests shall prove compliance with the rubber manufacturer’s
standards. '

The absence of pores shail be proved by the induction sparking test method.
The potential used shall be S000 Volts for each mm of thickness plus an
additional 5000 Volts (i. e. potential ¢ 20,000 Volts for 3 mm thick lining).

Testing of pressure part assembly

Trial assembly shall be checked at the manufacturing place before shipment.

Testing of auxiliary and ancillary systems

The Contractor shall provide in his JTPs the specialised checks for various
equipments like idlers, pulleys, conveyer belts, coal crusher, stacker
reclaimer, coai unloaders, vacuum pumps, air compressors, bottom ash
handling equipments, pumps, valves, pipes, EOT & hoists, jnert gas system,
deluge valves, foamn system

Hangers

Load Test for hangers (in particular spring type) and supports in particula
for HP piping shall be executed. All hangers shall be pre-loaded at the

manufacturing place. | EEER N
/:f //'I s . ) N :\

) .\
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No-load mechanical run test for boiler fecd pump drive turbine as per
AP[612 /180 10437 10 be ensured.

Steam turbines
The turbines shall be completely assembled with their control; on a suitable

erection rig at the manufacturer's works and shall be carefully jnspected and
measured for manufacture and assembly tolerances.

Stop and governing valves shall be delivered and installed
separately. Therefore stop and governing valves will be inspected and
measured for manufacture and assembly tolerance seperately.

Functional tests shall be performed on the safety equipment (running with.
steam is not requested). ' : :

Important items of turbine control equipment which cannot be adequately
tested during the main tests shall be separately bench tested.
Furthermore, testing shall be in accordance with [EC 60953~ and comprise:

s balancing and overspeed test of the assembled rotor,
o measurement of radial and axial clearances,
» assembling inspection.

Minimum clearances between shaft seal casing and shaft seal ring, radial
and axial blade clearances in blading section. axial and radial alignment of
rotor in respect of shaft seals, alignment of overspeed govemor ete. shalf be
ensured and verified by Bidder/Contractor.

Testing of free standing blades natural frequency and moment weight shall
be performed {or IP & LP blades.

- All moving blades over 225 mm of active length shall be moment weighed
and assembled on shafl in & preseribed sequence o ensure optimum
balancing of rotor. Natwral frequency of LP turbine blades shall be
determined before mounting on rotors 1o ensure that the same are outside

operating frequency range.

%( No load run test or a rig test af the workshop as per
Ridder's/Contractor's/CEM's practice for the two main turbines is

7T T»  acceptable.
£/ . 7 Aircompressors
o Aljr compressors shall be tested in accordance with the requirements of ISO
\ %+ 1217 or equivalent standards. Any request for deviation from the test
AN conditions shall be accompanied by the manufacturers' proposals for the

~— agjustment of the correction {actors contained in the standard.
Tolerances will be aljowed according to 1ISO 5167-1.
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TEC 60364 Low voltage electrical installations/ Electrical
installations of buildings

IEC 60423 Conduits for electrical purposes

Materials for earthing and lightning proteetion

IEEE 80 Guide ior safety. in AC Substation Grounding
IEEE 81 Guide for Measuring Earth Resistivity, Ground

Impedance and Earth Surface potentials for
Ground system
NFPA 780 Installation of Jightning protection systems

Insuiators and Bushings

[EC 60383 Insulators for overhead lines with a nominal
voltage above 1000V
[EC 60507 .~ Artificial pollution tests on high voltage,
i insulators to be used on AC systems
IEC 60137 Insulating bushings for AC voltages above
1000V

Surge Protection Equipment o :
The surge protection equipment shall be tested in accordznce with TEC -

60099.
AC Switchgear for voltuges above 1 kV :
[EC 62271 High-voltage switchgear and control gear

IEREC37.013 IEEE standard for AC-High-Voltage
-+ generator circuit breakers on a symmetrical -
current,

At least the following tests shall be performed in the manufacturer's
workshop on the individual apparatus and on the complete installation,
respectively, all in accordance with [EC Standards:

s Visual inspection
s Power frequency HV tests - .
« Diclectric tests of the auxijiary circuils
» Measurement of the main contacts resistance with de
: « Temperature rise test on circuit breakers (type test certificate)

s Test of mechanical endurance (type test certificate)

-z ® Measurement of the contact opening period (type test certificate) -

;1. = N e Functional 1ests of the controf circuits
/’/ .+ N & Check of the operational sequence
N © . .= Measurement of the insbumant fransformer’s angle and ratio errors

\ - .// (according 1o [EC-standards 60044)

S -7 /s Check of the denominations.
\\__‘_/
Note 1: All MV switchgear shalf be type tested according [EC 62271-1,
IECE2271-100 and IEC 62271-200 inciuding internal arc classification IAC
B140ADY/FICHT-15702705-v5 FICHTNER / é&/ B0-215
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¢) Windings
e Windings
+ Copper checks
« Fewest possible number of welds
« Quality of weld and finishing
« Insulation on copper
o Check for correct material
s Check correct application to conductor
« Visual and dimensional checks
e Winding of turns
« Checks during winding of different Sections of winding
« Checks on positions of starts and finishes of Sections
» Checks on correct directions of windings of turns (Polarity)
»  Visual checks
» Assembly of windings together
= Check on relative positions and numbers of leads
« Check that vertical and horizontal coolant ducts are clear and to full
design dimensions
» Visual checks
s Assembly of windings on eore
« Visual and dimensional checks.

d} Leads

» Checks on disposition, insulation and support of tapping leads

e Checks on insulation support and positioning of bushing ]eads and
provision for econneclion to bushings :

» Checks on lead commections (cfimping, brazing efc.)

s Checks on inferphase connections

s Geperal visual checks.

e) Insulation

« Checks on arrangement of petalling

« Checks on inter-phase and earth bamers

» Checks on shields

» Checks on clearance and creepage distances
» General visual checks.

98( f) Coolant flow ducts
L 4

Check that vertical and ho mzom‘ai assages are clear and to full design
g

T
VAN dimensions B
VA © e General visual checks.

/ g) Current transformers, links and connections

~— -~ e Cheeck tha built-in current transformers are in the correct leads

« Check that the connections and aiternative connections are clearly
marked and that the marked ratios are correct.

8140A01/FICNT-15702705-v5 FICHTNER 30217
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» Visual and dimensional checks.

o) Heat exchengers

o Checks on radiators for leaks

o Checks on radiators for paint finish and inner cleanliness

o Checks on vil-to-water heat exchangers for leaks at manufacturer’s works

» Checks on nil-to-water heat exchangers for cleanliness of o1l chambers
and passag:s

s General visual and dimensional checks.

p) Processing )
» Checks on pressures and temperatures with manufacturer’s process charts
available.

g) Control cubicles, kiosks and terminal boxes
» Checks on functioning of contactors, overloads isolators and general -
operation of control circuits for cooling gear
o Checks on aneration of circuits for thermometers, thermal images,
pressure reliof valves, oil and gas operated relays, flow detectors, heaters,
 lights and power output sockets : '
« Checks on wiring arrangements and terminal boards
o Checks on weather sesling of doors, cable glands and other external
features
s Visual and dimensional checks.

r) Workshop iosts on complete transformer
The following routine test in accordance with IEC 60076:

» Measurement of winding resistance

» Measurement of voitage ratio and check of voltage vector
» Measuremeri of jmpedance voltage, short circuit impedance and
e {oad l0ss ‘ .

e Measuremant of ne-load loss and current at Ur, 1 .08 x Urand 1.1 x Ur
« Dielectric rovtine tests in accordance with IEC 60076-3

»
o Test on on-inad tap changers
o T e Insulation resistance
/.. .7 e Separaic soirce voliage withstand test
’1";/ ) 2 “ . ndiced oven aitage test (o be carricd out on all main transforme
LA T (sce item 4) ace. to JEC 60076-3, table | (ACLD/ACSD).
\ " 7 +/PDtest ¢ be carried out for all generator ransformers, interconnecting
N transformers and start-up/standby transformer together with ACLD.

~ . .
s Frequency response anafysis.
o FRA test to he carried out on all main transformers (see item 3).

The zbove tesis <hall be carried out on all transformers.

8140A01/FICHT-15702705-v5 FICHTNER " B0D-218
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Fault withstsnd {fault versus time) curve for all transformers shall be
submiited by the Contractor. '

Qver-excitation curves shall be provided by the manufacturers for the station
transformers.

Separate type and routine tests shall be carried out for all accessories like
ngs CTs, tap changers, cooling fans, control panels, etc.

bushings, busii

Dry type fransformers
The followin s routine tests in accordance with TEC 60076 shall be carried

out on ali transformers:

e Measurement of winding resistance

= Measureniant of voitage ratio and phase displacement

s Measurement of short circuit impedance and load loss

e Measurzmont of no-load loss and current

» Separate source AC withstand test

s [nduced AL voliage test ’ .
« Lighining hmpulse tosf

e Partial di: ge measurement.

ox

The following fests in acerdance with TEC 60076 10 be crrri=d out as type
tests (fype tests snall oot be repeated if type tests certificates of an identical
transformer seued by a recognized test laboratory are available):

foL

o Teraperatur: rise tost

s Measurricot of sound level

st

» Short cidy
e Environmoatal Test according Class £2

s Climatic wsr according Class CL

e Fire behaviour test according to Class F).

Also, Lighicing impuise test shall be a type test.

Fault withstan

L {fault versus time) curve for all transformers shall be
submitied by - ’

¢ Contractor.

ad routine tests shall be carried out for all accessories like
angs CTs, tap changers, ete.

Separate type
bushings, bus!

Current ang »nitage iransformers
The current 0 voltage transformer shall be tested in accordance with 115C

61869 PR
ST TN
Genperziors ‘ e v \\:\\
IEC 80034, (EEE 115, ISO 1680 and 18O 10816. S
C
3 T
L"\ //
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o measurement of insulation resistance
«. measurement of winding resistance
« open circuit characteristic test and voltage balance, phasc sequence
check
» segregation of mechanical loss and core loss
o segregation of stray 10ad loss
« efficiency calculation
» unbalanced load test for negative-phase sequence and zero scqucncc
reaciance
« shafl voliage measurement
» oscillographing of verified voltage wave form and harmonic analysis
o measurement of vibration
» polarization index
o tan delta measurement ofcomplf-te wmdmg
» Dbearing insulation resistance. ‘
¢) Type tests on generator (as far as type test certificates are not available)
s Sudden short circuijt test at reduced voltage (30%, 50% and 70% of rated
voltage), exirapolaied to 100% voltage
. » Equivalent heat run test consisting of: : o
« windage and friction heat run, open circuit heat run at 105% rated - ‘
'oltage, short-circuit heat run at rated line current, open-circuit heat
run at rated line voltage
« measu at of open-circuit direct-axis transient time constant -
«  nRise measurement
« momeni of Inertia
e Measurement of excitation response time*)
« overall charasteristic coupled with generator and AVQC cubicle at no

load*®)
*) applicable to asserabled unit eansisting of generator, exciter and voltage regulator, may be carried out on site

Type tests shall be carried out if type test certificates (Not older than S vears
as on date of bid opening) certified by an independent test authority are pot
available. . ' C

Sudden short cireuit test shall be carried out in line with IEC at voltage level

to be finalized during detailed engineering.

d) Routine tests on generator exciter

e Resistance of windings

» Insulation resistance
e High voltage @sts i
o Short-circuit characteriztic ' - = N
s No-lnad characteristic. i . \‘\,
‘\\ gt
\. S
\\_..../’
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Motors
[EC 60034, (SO 1680, ISO 10816

o Type tests (cach motor type) 23 far as type test certificates are not
available
« measurement of starting {locked rotor) current and torque
» power factor angd efficiency measurement
» heat ron test
« NOise measurement
« temperature rise reasurement

o Routine tests (each motor)
» measurement of v {
s measurement of shaft curren
» no-load and current measurement
« no-toad short circuit measurement
= open circuit secondary induced voltage test at stand still (wound rotor)
» dielectric test (high voltage test)
» measuremnent of insulation M.,xismnce
« overspeed tests (120% {or 2 m ‘
» check of motor vibrations ;
« oscillographic measurement of starting current.

Emergency diesel sefs
All relevant routine and type tests according to:

) ISO 3046 Reciprecating internal combustion engines -
Performar
180 '8528 " Jenerating sets with reciprocrating internal

combustion engines

€

a) Type tests

The diesel generator unit (DGU) and all auxiliary equipment shall be fully
type tested. These tests shall inclu da all type tests as defined in the relevant’
Jatest IEC and SO recommendation (as a minimum requirerent).

: Evidence shall be given that the DGU together with the auxiliary equipment
to be provided, under these specifications, have successfully passed all type
tests of design, service frequency, inpuise, ipsulation level, dynamic
operating range, and elecirical and mechanical endurance performance, as

appropriate and as specified.

However, if deemed necessary, the Employer shall decide if additional
are required te be performed by the Tenderer/Contractor.

The Tenderer/Contractor shall supply certified copies of type test certificates
covering the proposed DGU of's m%«u poacxty or higher, operating range,
data features, design and construction. . 7 - T

S
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b) Sampic tests

Sarople Tests shall be performed, comprising as a minimum the following
tests: .
o Visual checks and measurements of dimensions

s Functiona] iests.

c) Routine tests
The Tenderer/ Contractor is required to carry out routine tests on each
assembled and finished diesel generator unit and its relevant auxijliary

equipment to demonstrate the integrity of the system.

Routine test certificates shall be submitted for the Employer’s review and
approwﬂ ". ore shipment of the DGU.

The DGU shall pass all the rout.ne tests 2s laid down in the relevam Jatest
revisions o & 150 Standards. In addition, the visuval Inspection, which
shall determine conformity of the DGU & the relevant equipment with the
requirement, shall be part of the routine tests.

The dcceptance test for the diesel engine at the Manufacturer’s workshop
test bed shail include the measurements, calculations and functional checks
stated in [SO 2 wﬁ—} ™).

A test report in English shall be issued according to ISO 3046-1 (E) ngm"
evidence of the fo 30Wn g data:

e Engine model, order No., rated output, operating speed, nurnber of

cylinders, bore, stroke, compression ratio, cylinder displacement, no. of -
strokes, date oftest, the Employer’s name, inspector’s name, ambient air
temperatire, relative humidity, barometric pressure, fuel specific gravity,
fuel ne ific value, setting data of injection pump, firing sequence,

valve timings, type of {uel oil filter, type of lube oil filter, type of
turbocharger and inter-coolcr, type o7 governor, type of injectors.

The Tenderer/Contractor shall submit together with the test report a
ing the emission levels-of the exhaust gases: NOx, CO and
after).

certificate she
PM (particul:

The dicsel enpine shall be proven lo be capable of operating in steady state

condition on all above mentioned loads. If the diesel engine fails to operate

in stzady staie condition on one or more loads, this engine type shall be not
<7 e accepted for the seope of the diesel generator units,

3 d) Sp\,v[( (eSS
; The diese] engine shal! be at least tested in total for one hour at

‘ fol lown’lg loads:
e ,/

o Waym-up of the diesel engine as required
e 25 % load operation 10 minutes
e 50 % load operation 10 minutes

80-225
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» 75 % load operation 10 minutes
o Full load operation 20 minutes
110 % load operation - 20 minutes
e Cool down of the diesel engine,

During the test run, temperatures, pressures and fuel consumption shall be
measured angd recorded.

The diesel engine shall be proven to be capable for operation in steady state
condition on ail above mentioned loads. If the diesel engine fails to operate

in steady state condition on one or more loads, this engine type shall not be .
accepted.

Low voltage switchgear

The following standards and regulations or equivalent shall be used: .

JEC 60947 Low-voltage switchgear and control gear
I[EC 61439 Low-voltage switchgear and control gear assemblies
IEC 60529 Degrees of protection provided by enclosures (IP Code

IEC 60898 Specifications for circuit-breakers - ‘ 3
IEC 60079 Electrical apparatus for potentially explosive
atmosphezes y
IEC 60947 Regulations for low-voltage switchgear

The “Design Verification” of nll low voltage switchgears/ motor control
centers shall be carried out by following methods:

o “Testing” fortbe Pos. No. 1,2, 3.,4.,5.,9,, 10, 11, 12.and 13 of
IEC 61439-1/Annex D, Table D.1 .

s “Assessment” for the Pos. No. 6., 7. and 8 of IEC 61439-1/Annex D,
Table D.1 '

In addition to the above tests o5 which certfificates shall be submitted, at
least the féllowing tests shall be performed in the mapufacturer's workshop
on the individual apparatus and on the complete installation, respectively, all
in accordance with IEC Standards:

* Visual inspection

s Power frequency HV tests at main circuit
e Dieleciric tests of the auxiliary and control circuits
s Functional test of the control circuits
e Check ofthe operational sequence,

8140ADV/FICHT-15702706-v5 FICHTNER
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Capacitors

[EC 60831 Shunt power capacitors
IEC  6087] Shunt capacitors for A.C. power systers
[EC 6093) Shunt power capacitors

)
IEC 60}43 Series capacitors for power systemns-
IEC 60358 Coupling capacitors and capacitor dividers
[EC 60384 Fixed capacitors for use in electronic equipment

Batterices, chinrging equipment inverters and DC/DC converters

[EC 60086 Primary batteries

IEC 60119 Recommendations for polycrystalline
semiconductor rectifier stacks and equipment

JEC 60146 _ Semiconductor converters

IEC 60896 Stationary lead-acid batteries

IEC 61204 Low voltage power supply devices DC output

Chargers and
chargers anc
shall be repeated at site.

Chargers
o Visual insp

ction (10 bu repeated on site)

5 {to be repeated on site) |

test)

oe stability measured for 25% load steps
oc measurement without connected battery

s Functiopal
e Heal run (tx
o Quipnt volt
s Rippie volt
e Ripple me

will also be accepted.
« Insulation test {to be repeated on site).
Baftterie
o Visual inspection (to be repeated on site)
» Insulation tesi (to be repeated on site) I
s Charge test and discharge tests g7 T G
t 7
: i
Fuse Box Y
e Visual inspection (to be repeated on site) \
« Functional tests {(on site) ' N

s Insulation (ost (6n site)

Inverters and DC/DC converters

o Visual inspeetion {to be repeated on site)
s Functional tests (1o be repeated on site)
o Heat run (type test)

(10 be repeated on site).

o
B140A01/FIGHT-15702705-v5 FICHTNER
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hatteries shall be tested together in the factory. Testing of .
teries together at site will also be accepted. All factory tests

ssurernent (voltage and current) with connected battery (at site
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Lamps and accessories

IEC 6008) Double-capped
[EC 61347 Lamp co
1IEC 60921 Batlasts fi
[EC 60155 Glow start
[EC 60598 Luminaries
IEC 60188 High-pre
IEC 60400 Lamphol
fluorescen
IEC 60901 Single-cap)
IEC 60662  High pressure sodium vapor lamps
1IEC 60192 Low pressur um vapor lamps
JEC 60923 Auxiliaries for lamps -
IEC 61347 Part 2-13: lamp control gear for LED Modules
IEC 62031 LED moduies {or ;ﬁ;;uir:’,fal llghtmg - Safety
specifications

IEC 62560 Self-ballas ‘D-tamps for general lighting

fluorescent lamps

r fluorescent Jamps
fluorescent lamps

r¢ mercury vapor lamps
starier holders for tubular

uorescent lamps

A services b

IEC 62612 Selé-ra
services by

IEC 6247} Photobiol¢
JEC 62384 DC or AC
modules -

IEC 60838 Part 2-2:

for LED-n

‘uraps for general lighting -

> 50V - Perforce requirements
oty

fied electronic control gear for LED
ce requirements

aneous lampholders - Connectors

¢}

IEC/PAS LED Modules for general lighting - Performance

62717 requirements -
IEC/PAS Luminares Performance 7

62722 :

/,-"’-'—\
s -

HV-, MV-and LV-cables ; _/7.:'/; . ‘\
All relevant routine and type tests according to: \ . ‘. o (v g

\
JEC 60060 High volta; st technic v / '
IEC 6007t  Insulation co-ordinat] e
IEC 60230 Impulse tes ables and their accessories
JEC 60811 Common test methods for insulating and sheathing
" materials of electric cables
[EC 60840 Power cables with extruded insulation and their
‘ ACCESSO; tes 2l voltages above 30 kV up 150 kV

IEC 62067 Power cabl extruded insulation and their

‘ accessories voltages above 150 kV up 500 kV
[EC 60502 Power cables with exiruded insulation and their

accessories [or rated voltages from 1 kV up to 30 kV,
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a) LV-cables
LV cables shall be workshop tested as per IEC 60502-1 with the following

{ests as a minimuny:

Type tests:
o electrical type tests ace. to: [EC 60502 - 1 Clause 17

e non electrical type tests acc. to:.  TEC 60502 - 2 Clause 18.

Also following additional type tests shali be carried by the Contractor at
their own cost prior to the first shipment of al} offered cable if no type test
certificates of identical cables are available::

o Yire Resistant according to JTEC 60331, BS 6387
o Flame Retardant according to IEC 60332 '
s Low Sinoke Test according to JEC 61034
e Halogen Content Test according IEC 60754
e Water Tree Test of XLPE Insulation (accelerated)
e Test voltage =3 x Uo
s Test frequency = 500 Hz )
e Core envirciment = 400C water
« Duration of test = 4 month )
Test after 4 months; Dielectric stress withstand >14kV/mm.

Moreover, test cortificates shall be provided, proving that each cable type to
be used has successfully passed type tests as required by the applicable

standards during the last 12 months before award of contract. Otherwise,
these tests have to be repeated or sample Sections. q&

Rouiine tests: according JEC 60502 ~ 1, Clause 15
o measurements of electricel resistance of conductors according t6, ¥

Clause 15.2 £
e voltage tests according to clause 15.3. (3 * k

Sample tests: according 1IEC 60502 ~ 1, Clause 16 \\ " //
 conductor cxamination according Clause 16.4 e o

« check of dimensions according Clause 16.5 1o 16.8 -

s hot set test for EPR, HEPR and XLPE insulations and elastomeric sheath

according Clause }6.9.

b) MV-cabl
MV cables shall be workeiep tested as per IEC 60502-2 with the following

tests as a minimum:

Type tests:
e clectrical fype tests acc, to:
s non electrical type tests ace. to:

8140A01/FICHT-15702705-v5 FICHTNER
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Also following additional type lests shall be carried by the Contractor at
their own cost prior fo the first shipment of all offered cable if no type test

certificates of identical cables are available:

o Fire Resistant according to
e Flame Retardant accordi

e Halogen Content Test according IEC 60754

o Water Tree Test of XLPE Insuiation (accelerated)
o Test voltage =3 x Uo

s Test frequency = 500 H:

o Core environment = 400C -
» Duration of test = 4 rnenth
» Test after 4 months: Diele

ric stress withstand >14kV/mm. -
Moreover, test certificates shall be provided, proving that each cable type to
be used has successfully pa : s as required by the applicable
Standards during the last 12 1 ¢ award of contract. Otherwise,
these tests have to be repeated on sample Sections. ) -

Routine tests: according IEC 60502 ~ 2, Clause 16

e measurements of electrical resistance of conductors according to Clause
16.2

s partial discharge (est according to Clanse 16.3 on cables having cores
with conductor screens and insulation screens in accordance with Clause

7.0 and 7.2

o voltage tests according 1o «

s

on

4
Vi

Sample tests: according IEC 60502-2 Clause 17
e conductor examination accor  Clavse 17.4
s check of dimensions accord
¢ voltage test for cables of rated ve
Clause 17.9
o hot set test for EPR, HEPR and XLPE insulations and elatomeric sheath
according Clavse 17.10.

¢) HV-cables
The 230 kV XLPE-Insulated Single-Core Underground Cables and
Accessories shall be tested as per latest 1EC 62067 including all subsegquent
amendments and relative siandard. The Employer/Engineer shal] witness the
RIS e ll S adni dieall N

. B
:ineer or the passing of any such
1, prejudice the right of the
730 kY XL.PE-Insulated Single-Core
not comply with the Specification.

The approval of the Empleyer/ B
inspection or test will not howe v
Employer/ Engineer to reject the

Cables and accessones if it do

R % N
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Defects discovered during the type/routine/sampie tests shall entitle the
Employer/Engincer to reject the cables/accessories fabricated for this
Project.

The Tenderer/ Contractor shall fabricate without additional cost the cable
lengths and acoessories necessary for the tests, over and above those
required to complete the Works at Site.

rons of the Type Tests, Sample Tests, Routine Tests and Tests
reference shall generally be made 1o the relevant IEC

For the defin:
after installation,
Standards.

HV cables and azcessories shall be workshop tested as per JEC 62067 with
the following (ests as a minimum:

1

Type rests on cable systems: according clause 12:

: test according Clause 12.4

mmsulation thickness ace. to Clause 12.4.1

st on the cables ace. to Clause 12.4.4 followed by

o of accessories and a partial discharge test acc. to Clause

e Electrical

&

a

» Tan & measurement ace. to Clause 12.4.6
« Heating cycle voltage test acc. Clause [2.4.7

« Partjal discharge rest acc. to Clause 12.4.5 (at ambient and at high
temperature) -

« Switching impulse voltege test acc. to Clause 12.4.8

» Lightning impulse voltage test followed by a power frequency voltage
test acc. 1o Clause 12.4.9

- Test of outer protection for joints

« Examination of cable system with cable and accessories after
completion of tests ace. to Clause 12.4.10.

« Tesitivity of semi-copducting screen ace. to Clanse 12.4.1]. .

s Non electrical type tests according to Clause 12.5
o Check of dimensions ace. to Clause 12.5.1
« Tesls [or determination the mechanical properties of insulation acc. to

Clause 12.5.2

‘oiermination the mechanical properties of oversheats acc. to

sts ace. to Clause 12.5.4
resr at hign wmpetature on oversheets acc, 10 Clause 12.5.6
i oversheets according to the type used.

for XLLPE insulation acc. to Clause 12.5.10
remment of carbon black of black PE oversheats acc. to Clause #

{ration test acc. to Clause 12.5.]4.
b i

’ » 2 :
e
it
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Also following additional typs tsts shall be carried by the Contractor at
their owp cost prior to the first shipment of all offered cable if no type test
certificates of identical cables are available:

o Fire Resistant according 1 (EC 60331, BS 6387

o Flame Retardant accordinyg o (EC 60332
» Low Smoke Test according to [EC 61034
o Halogen Content Test according IEC 60754

» Water Tree Test of XLPE Insulation (accejerated)
» Test voltape =3 x Uo

« Test frequency = 500 Hz
« Core environment = 4000 wateg
« Durationof test= 4 mu

« Test after 4 months: Dielectric

stress withstand >14kV/mm.

Cables and accessories shall have passed type approval tests in accordance
with IEC Specifications and details of the cable designs offered shall be
given in the appropriate place in the Technical Schedules. Type test reports
shall include cable design detaile 2nd design drawings of each jointing
accessory included in the type test ’ .

bmit certified copies of type test
Cables.

The Tenderer/Contractor shal!
certificates covering the proposed

Rottine tests: according Claus:
o partial discharge test aceo ¢
» voltage tests according to acconding to Clause 8.3

» electrical test on oversheath according to Clause 9.4

Sample tests: according to Clause 10

« conductor examjnation acco: igag'(f;im;su 104

« measurement of electrical resistance of conductor according to
Clause 10.5 :

» measurement of thickness of insulation and oversheath according to

Clause 10.6
o measurement of thickness o { metaliic sheath according to Clause 10.7
s measurement of diameters according to Clause 10.8
o hot set test XLPE insulations and elatomeric sheath according
Clause 10.9
¢ measurement of capacitance according 1o Clause 10.10
o lightning impulse voltage ‘051 foilows by a power frequency voltage test
according to Clause 10.12
s water penetration test acco
e Lead alloy composition anc I«

- Clause 12.5.14
vios (BS 3908, BS EN 12548).

BIFPCU/EPC-Maln Planlz015/1/
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Type tests of accessories
Al accessories shall be tested as per [EC 62067 and all subsequent
amendments and relative standards considering Test of Quter protection for

buried joints (if applicable).

Routine Tests, Insulation Joints
The insulation flange shall be designed to wuhs(and tests voltages as
specified in the Technical Data Sheets and shall be tested accordingly.

Routine Tests, Bonding/Earthing Leads
The Bonding/Eathing Leads shall be designed to withstand tests voltages -
and currents as specified in the Technical Data Sheets and shal] be tested

accordingly.

Telecommmunication installations
IEC 60215 Safety requirements for radio transmitting eguipment

Aerials
IEC 60169 Radio-frequency connectors

Power installations up to 1000 V
TEC 60364 Llectrical installations of buildings
[EC 614394 Particular requirements for assemiblies for

construction sites (ACS)

Power instatlation above 1000 V

IEC 60060 High-voltage test techniques
IEC 62271 HV switchgear and coptrol gear
(incl. Appendix AA “Internal Arc Test™)

Protection equipment

Equipment for modular static profection systems (e.g. generator, distance,
busbar, profection, efe.) pre-assembled in the relevant standardized boards/
cubicles etc. shall be tested in the manufacturers’ workshops according to
[EC 60255 as far as wiring and proper function is concerned. Simulated
inputs rh%n"v;'v ri;tnzﬂs, current and voltage inputs from test power supplies)
shall be use:

Fire alarm sysfem
All relevant routine and type tests according to:

NFPA Nationa: Fire Drotection Association
DIN VDE 0800 Telecommunications
DIN VDE 0533 Alarm systems for fire, intrusion and hold-up
—
; \
/ =
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B0.7.2.5 Control and moniforing inment

shall be tested at the manufacturers’
icates shall be issued for

All control and monitoring equip
works before dispatch to site

» synchronizing units
s flow evaluators

ipment with specified temperature

i

wted by tests conducted within the

On reguest the correct operation o«
and humidity limits shall be ¢
limits.

Electrical meaguring instruce
All electrical measuring inst

following rules and regulations. A
approved by the Employer’s Feproser

szl be tested in accordance with the
stively, equivalent standards
ative may be used.

IEC 60051  Recommendations for direct-acting indicating electrical
measuring st and their accessories

IEC 60258  Direct acting rocording <lectrical mecaguring instruments and
thejr accessorn

IEC - 61036  Alternating current static watt-hour meters for active energy

JEC 61010  Safety requirerents for electrical equipment for
measurzment, control and laboratory use

Electrical remote indication
Meters for active power, react ¢ power and-similar remote indication
cquipment: y :

VDE 0418 Regulations for electric integrating meters
IEC 60338  Telemetering for consumption and demand

Calibration Tests . ] ! :
The Contractor shall conduct colibration tests of the-following instruments

and equipment:

nes of the indicator
: of the transmidter

» ail local indicators over the

o all transmitters over the ful

s all binary transmitiers over (he full range including initial setting

e all remote indicators over the fuil range of the indicator

o ajlrecorders over the full range of the recorder

» one of each type ot indication {oop with circuit resistance of the loop
increased 1o a value which is il to the highest value expected, and
under worst case operating ©

« all superheated steam therm

e one¢ of each type of thermoce

o al] kinds of analogue transmitl

or resistance element
s over the fallmeasuring range

5
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e all modules and subassemblies for measuring and control e.g. analogue
limit monitors, flow evaluators, function generators

o all quantity meters

e 2]l synchyonizing units according to [EC standards

e ihe actual dimensions of all orifices, nozzles, Venturi nozzles have to be
checked as per ISO5167.

Closed-loop control systems

All main elosed-loop control systems shall be tested for polarity and
function in accordance with the applicable standards. Control valves shall be
tested in accordance with mechanical functional tests on control valves and
shall be performed with the acreator mounted (open to closed position and
vice-versa). Actuators shall be subject to mechanical and electrical function
tests.

Sequence logic equipment
All sequence Jogic equipment shall be tested using simulated inputs.

Alarm ansunciator and fault prinfing system
The alarm ennunciator and fault printing system shall be 1ested usiag
simulated inputs. ;

DCS system
The system shall be thoroughly tested at the manufacturers' workshops
before dispatch to site. Test programs shall be devised and these shall.
subsequently be made available to the Employer’s Representative. Tests
shall be made to ensure that the system operates correctly within. the ambient
conditions ceified by the manufacturer and that if these conditions are
exceeded, i.e. in the case of failure of the air-conditioning system, that the
system will automatically fail safe and that neither hardware nor software
will be damaged -

quipment N ;

Furtb‘(}i' 1&Ce .
s shall be provided for the following:

Type test report
« UPS
- 2' vV

C battery chargers

e Control

s Insirumentation cables
e Flow nozzie crifice plates
& Measuring instruments Sl

e Local instrument enclosures ,5/ . N
» Local instrument racks / et o
e P ’ Lo i
e Elc. \\' = ¥
e
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Type test reports

The minimum type test reports for each of the major 1&C systems shal) be

as follows:

1. Surge Withstand Capability (SWC) for solid state equipment/ systems
All solid state systems/ equipment shall be able to withstand the electrical
noise and surges as encounicred in actual service conditions and inherent
in a Power Plant. A)! the solid siate systerns/ equipment shalt be provided
with all required protection ds the surge withstand capability as
defined in ANSI 37.90.1/ Hence al] front end cards which
receive external signals like analogue input & output modules, binary
input & output modules, ete. including power supplies, data highway,
data links shall be provided with protections that meet the surge
withstand capability 2. defined in ANSY 37.90.1/ IEEE-472. Complete
details of the features incorporated in electronic systems to meet this
requirement, the relevant tests carried out, the certificates etc. shall be -
submitted with the proposal. As an alternative to above, suitable class of
ENG61000-4-12 which is equivalent to ANSY37.90.1/ JEEE-472 may also
be adopted for SWC test,

. Dry heat test as per JEC 60068-2-2 or equivalent

. Dasm, heattest as per IEC 60068-2-3 or equivalent

. Vibration test as per [EC 60068-2-6 or equivalent

Electrostatic discharge tests as per EN 61000-4-2 or equivalent

. Radio frequency immunity test as per EN 61000-4-6 or equivalent

. Blectromagnetic hiaia mnunity as per EN 61000-4-3 or equivalent

Tests as listed under iteyas number 5 1o 7 as applicable for electronic cards

only as defined under item 1 above.

NGB Le N

B0.7.3 Testing at site

B0O.7.3.7 Civil works testing

The.Contractor shall carry out a!l required civi) construstion tests. Thereby
part of the test like concrete and earthwork tests have to be carried out at
site, other tests have to e performed in the manufacturer workshops.

The Contractor shall submit all test certificates of materials subject to
approval and shall arranige for tests of all materials o be carried out in
laboratories en site or elsewhere. The cost of all test equipment, samples,
tests and transport to the laboratory shall be borne by the Contractor.

The testing operations shall be performed in accordance with the relevant
codes and standards and under the supervision of the Employer.
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Where in the specifications materials are specified to be approved samples
shall be submitied for approval at the earliest possible date and strictly
before any purchasing or delivery fo the site is made. The individual tests
and inspection for the materials, supply and execution shall be camried out in
compliance with the requirements of the individual technical specifications.
In the case of rejection, further samples of the rejected materjals shall be
submiited to SC unti) they are approved or the material is replaced. The
Employer may reject any material which in his opinion is not in accordance
with the approved standard. All samples shall be submitted free of charge to
the Employer. '

The characteristics as determined in the samples which are approved shall
indicate the standard 10 be mzintained in the materials used in the execution

of the works.

The test samples of materials subject to approval by the Employer shall be
kept in a safe place and protected against damage or deterioration until
completion of the works. i

c.. steelwork, pipes, ducts, etc.) to be manufactured in
ctive manufacturer test certificates including test results
ted to the Employer subject 1o approval.

shal) be submit

After final completion of certain civil Structures/ parts to be ready for
erection of further equipment individual “Civil Completion Certificates”
shall be issued by the Contractor under the following conditions:

e Except for minor iteras of work that would not affect the safety, all civil
works for applicable parts, structures or buildings have been carried out
and tested

o All such-civi
or vendor

e Punch List has beep agreed upon by the Employer and the Contractor

e Contractor warrants that all necessary works have been undertaken and
all applicable parts, structures or buildings are ready for erection.

I works are in 2 manner that does not void any subcontractor
ranties or violate any applicable law or applicable permit

arg

If the Emplover is satisfied that the pre-conditions for the issuance of the

n Certificate for the respective civil structures/ parts have
beer met the Civil Construction Completion Certificate shall be signed off
by the Employer. ’

Further testing requirements for civil works are specified in Section B9.

An indicative field quality plan for civil works to be followed by-the

Contractor at site is required to be submitted with the Tender.
N
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B0.7.3.2 Erection tests

General

During erection all required erec
the mechanjcal completion of «
performed.

tion tests as well as final erection checks of
systerns and part thereof have to be

The Employer shali have the rizght to wimess on request ajl tests on site and
shall be informed of site test 24 hours in advance.

After successful mechanical completion of each system, Individual Erection
Completion Certificates will be issued.

The activities necessary for mechanical completion shall include but not be
limited to following testing:

¢ visual inspection afler unlozding at site

» checking of completion of relevant systeras

s completion of buildings and civil works .

s fest of ventileting and air-condjtioning units

= alignment of rotating equipment coupled on site

e safefy audit

o testing of site welds (non-destructive. cxaminations)
pressure testing, leak tests, ti; ghtness tests

s checking of pipe hangers, supports, bud}(ﬁ&, etc.

e pipe line and equipment flushing and cleaning

e chemical protection of piping systerns

» checking of coating

e testing of cranes and hoists.

Electrical equipment tests .
The following tesis or measurerments must be made during and afier ercct:cm

but before any item of equipment is DLL on trial operation: , e

7 P . , * \._
o design and visual checks %/ / £
o screwed coonections for correct assembly '
o terminals and terminal connections for correct assembly A ,
» checking of earthing connections and testing of earthing resustantes |

¢ measurement of insulation values (didactic tests)

s verification of earthing conditions

o fire-proof partitioning

= marking, inscription, provision of designation plates
» rotating-field measurement

¢ phase coincidence with 2 half-busbars

» voltage checks

e polarity checks in the case of DC voltages

= o1l Jevels
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status indication, alamm and trip signals

e checks on wiring and cabling for conformity with the constructional
circuit drawings and plans

s high voltage tests

s current and voltage transformer circuits

» funciional test of all protection relays including winding and ol
ternperature monitoring as well as Buchholz protection ete.

« inierface with the DCS and SCADA.

The tests shall be carried out according to relevant standards.

The Coutractor shall submit for each test of all equipment a method
stateinent, with relevant disgrams explaining the procedure of the tests and
test criterja supported by relevant standards and test methods.

All major equipmept shall have a separate test package.

AN bigh voltape tests shall be carried out at SO Hz. Equipment for which DC
tests is proposed shall be justified and approved by Employer/Engineer. HV
tests of switchgears shaii be carried out with the relevant circuit:braakers in
open and closed positions.

Unless otherwise agreed, all erection and civil works related to the
equipment shall be completed before starting any site tests,

All switchgears shall be verified by primary injectiop in addition to
secondary {njection

Generstors
. This Section covers the specific requirements for the site tests and
performance tests requirerpents in the turbine plant.

These tests shall include:

ictermnination of friction losses
carding of no-load suiuration characteristics and determination of

+of phase sequence and appropriate terminal marking
measurement of excitation current and determination of losses at rated
current on short circust

calculation of efficiency from sum of individual Josses
winding insulation measurement

HV test on windings

unctional test of accessories and attachments
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+ measurement of excitatio - time — GTG: measuring wil) be -
carried out at site during commissioning .

« overall characteristics coup Mi with generator and AVR cubicle at no
load (applicable for the 5 mmb ed unit consisting of generator, exciter
and voltage regulator) — GTG: measuring will be carried out at site
during commissioning.

The Contractor has to provide a defailed test procedure subject to approval
by the Employer/Engt

Motors
Tests at Site (with motor coupled}):

« measurement of insulation resistance
s measurement of shaft current
» measurement of motor vibrations
o at motors rated 47 kW or higher, in addition:
= oscillographic measurement of starting current (if not performed
during workshop testing)
s measurement 6f starting period

Switchgear for Voltages above 1 kV
The complete installation shall be tested at site as follows:

o dielectric test

« visual inspection

e contact resistance/iorque test of bas bar joints

e CT's, VTs ratio, magaetisation characteristic and burden measurement

e HYV test

¢« mechanical functioning test

» test of the functional sequence

» testing of all interlocks

o testing of all protection relays and circuits by pnmary/secondary injection
and functional tests of the arc protection

o testing of high speed transfer systems

» testing of all alarms (local and remote).

LV switchgear (AC and DC)
The complete switchgear and the individual apparatus shall be tested on site

as follows:

e visual inspection
e dielectric test
o contact resistance/torgue test of bus bar joimts

s testing of all interlocks
o setting and testing of all protection relays and circuits by primary/
secondary injection. Test kit of adequate rating to be provided

8140A01/FICKT-15702705-v5 FICHTNER - B80-240
BIFPCL/EPC-Main Plant/2015/1/ ’V



s testing of automatic change over devices
It alarms (local and remote)
est

fupctional sequence.

e testing of 2

nctional test of protection devices (primary injection method).
»lugs and socket facilities for secondary injection tests shall
wailable. Tests kits of adequate ratings shall be made

he tests.

1 chargers
alteries shall be tested tocethcr in the factory. All factory
repeated at site.

ction (to be repeated on site)

[ tests (to be repeated on site)

° h(:" tyun ( ne fest)
stz e stability measured for 25% load steps

o weasurepent withiout connected battery

irement (voltage and current) with connected battery

st (to be repeated on s1te)

s visual inspection (to be repeated on site)
o insulafion test (fo be repeated cn site)

e test and discharge tests (100%).

e charg

Fuse Box

e Visual inspection (to be repeated on site)
o Functional tests (on site)

o Insulation test (ou site).

Inverters & D ‘/I)C Converiers
Following test shall be carried out:

tion (to be repeated on 3ite)
21 tests (1o be repeated on site)
it (1o be repeated on site).

B140AOV/FICHT-15702705-v! FICHTNER
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Earthing and lightning prot

The complete earthing and lightning protection systems shall be tested as
follows:
s The earthing system as a whole shall be tested and verified before putting

any major equipment 1aw o

s visual inspaction of exp

+ Measurement of the ea «t } e notential UE by the voltineter/
ammeter method, test curr 00 100 A or an equivalent, approved
method if above will be proved to be not feasible,

%

s measurement of the ioud( { UB,

o measurement of step potentiai. : »

Diesel geﬂeram:' units

The diese} generator units (D¢
acceptance tests shall be perfos
Specxfwuon‘, and acc. to I8¢
and -3:1989 (E) for the diese] ¢
measured and d:;\cumemm ac
7.6.20. The exhaust gas shali
between 50 and 110%. The
measured according to BOSC,Z I Inde
from 60 to 100%. A test report in B
according to 1SO 8528:1993 (k). L
Employer/Enginecr after the s
that all components are work
be operated at 100% output for

be thoroughly tested at site. The
ording to the Technical

293 (E) and ISO 3046-1:1995 (E)

A1 site the diesel epgine shalt be

the stipulations made in Clause
-~when the Unit is operating at loads - -
s filter smoke number shall be

3 or better within 2 load range
ianguage-shall be issued

11} satisfaction of the

ful operatipn tests, in every respect, and
periy, the DGU with all ancillaries shall
hrs «.jxxﬁhou‘c failure or interruption
whatsoever. The performance test measurciments of the DGU shall be
performed according to [SO 8528 6:1993 (E) for the diesel generator unit,

[SO 3046-1:1995 (E) and -3:198% (E) for the diesel engine and latest issue

of IEC 600342 for the Generator. A\i} zuaranteed values shall be assumed to R
include all necessary tolerances [or zecuracy of testing, sampling,
instrumentation, notwithstanc ‘be perfommance test code standard. No
further lolerances of any kind shal} be p_rmlttcd

B8140A0V/FICHT-15702705-v5 FICHTNER M
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230 kV XLPE Cables

Test afler laving is to be recommended by the manufacturer consideringthe .~
following minimum requirements and recomunendations from CIGRE

WG.21.9 (Electra No.173 August ‘97), TEC 62067 and other applicabie

standards to Sinployer/ Engineers approval.

o visual and function test of bonding/earthing system
s phase Identification Test

s conductor and screen/sheath Continuity Test

e primary connection check

¢ cabje connection bolt tightness check

+ cable supporiing check

e cable fixing check

e insulation resistance test before and after installation
» DC conducior resistance test (IEC 60228) ,

e contaci resicsiance test of connecting bars in link boxes
e capacifance test

surements

L ]

" ative and zero sequerce impedance measurements

o o check, primary injection Subsequent repeat tests (afler
riod) , '

° ‘o5t according Clause S of [EC 60229 between metallic
Jarmouring including cross bonding system, etc. and

o st according [EC 62067 Section 14.2.

. ‘- of induced voltages on pilot/telephone cables installed in

he power cables.
Tests accord (he Electricity Transmission Code of Bangladesh and
. Grcq:’:a‘:i:‘f‘i
Any other tesis required to demonstrate compliance with the above indicated

-Grid Cotdes.

B0.7.3.3  Pre-commissioning tests

Preconditios r the pre-commissioning are:

s the izsue ¢ individual Erection Completion Certificates;

o the rectification of all relevant erection punch points; and

e the availabiiity of the accepted commissioning test program and

ing procedures.
iy
BN\ OPEAATION

commissi

8140A01/FICHT-15702705 +* FICHTNER
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The pre-commissioning tests shzll cover mainly the functional tests of the
individual items of all mechanicai, elecirical and I&C systems including
their alarm and tripping systern . Following tests shall be included, but not

limited to:

Mechanical equipment

« Individual pre-commissioning runs of il rotating equipment such as
ient etc,

ipment

pumps, compressors, dosing equig
« Functional tests of the mechanics
s Testing and adjustment of salel
Electrical equipment
As far as not already covered by the erection tests the pre-commissioning

tests shall cover:

s Voltage tests

:ction system checks
- control (AVQC), governor setting

s Generatoy and transformer prok
« Automatic voltage and reac

and adjustment and response (o grid system signals
s Trip tests i
o Functional tests of the equinment

« Motor checks
« Cirenit breakers, LV, MV HV cabling and switchgears checks for
operability
+ Batteries, chargers and U
s Remaining tests on turbine gz . [n addition, a repetition of winding
resistance and insulation resisis asurement, as well as dielectric
" tests shall be carried out in 20y case on each turbine geperator.

: for operability

Control equipraent
s Comprehensive loop tests shall be performed for all measuring loops at
least for 0, 50% and 100% value. - i
s Closed loop control checks up to DCE (for all functions like indication,
cootrol, alarms, etc.): .
« Polarity and function test in ance with the applicable standards.
+ Control valves shall be testad ‘cordance with mechanical :
functional tests on contro! valves and shall be performed with the
actuator mounted (open { position and vice-versa)
+ Actuators shall be subject ¢ nical ang electrical function tests.
» All sequence logic equipment st tested using simulated inputs.
s The alarm annunciatiop and -~ of event recording system shall be
tested using simulated input &
+ Binary field contact circuit fault detection.
« Functional tests of control ccuipiment, interlocks, inter-tripping,
protection inputs, efc.
» Test of signal exchange with other sysiems (also with third parties — like
L.DEC, ete.)
e Archiving system (capacity, consis

8140A0Y/FICHT-15702705-v5 FICHTNER B0-244




ports generation
e Emission analyser calibration and emission evaluation tests
« Calibration of metering system (accuracy shall be proven by cemﬁcatcs)

B0.7.3.4  Tests on Completion (Commissioning tests)

" the Tests on Completion are:

s (ul completion of the jndividual erection checks of all items of
the wiole svstem;

« the issuing of the Final Erection Completion Certificate; and

o the successiul completion of al] pre-commissioning test,

rployer decide that the preconditions for the Tests on
Complet e not beenr adequately met, the Employer will advise the
Contra: coordingly and withhold the commencement of the the Tests on
Completion until the outstanding work is completed.

'Shouf»"‘ th

The Tests on Completion shall prove that the Plant is prepared and adjusted
to ensure the correct functioning of the individual compogents and of the
complete Plan S '

The Tests on Completion shall cover at least following tests:

s Protecction tests
+ Operation of selected turbine train pmtecuon devxc°s including the
followin as a minimurm;
fire protection
boiler nrotection
. steam turbine protection
« generator protection
- transformer protection.

Method of alar i/ trip condition reset for subsequent starting.

« Operation of auxiliary systems; '

Method of chanzeover of main equ:pmcwt fo stand-by equipment prior to
Plant stariing (<ce start-up tests) and during normal operation for fuel oil,
coal handli h handling, oi! lube and cooling systems

= Operation of lire protection systems.

e Isolation procedures
hod o isolation of plant equipment for safe shut-down and

.
maintenance procedures including as a minimum;
- L V siation and unit supplies
» LV supplies
«  foel systems

2 O
- coal handhing systems
- ash handling systems

SR 7
INTE ANATIONAL
OPERATIONS
(\ DWISION
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ance with agreed design and the
requirements of the transn tem.
e Start-up tests
» normal semi-automatic stu to preset Joad
= staged semi-automn i e start to synchronous speed, manual
synchronizing (includin; “hro-check), antomatic synchronizing,
manual and automatic loadin
« starting with stand

« operation of all 2

s Verification of start sding rates of power unit and steam
generator at various downtinme conditions.
o Power unit(s)/P to test oocinl and full Joad rejection to demonstrate

« full load rejec ‘sure irensient maximum speed and
steady state speed v sovernor droop setting
« method of resynchronism o be demonstrated steam turbine bypass
operation capability. _
s Power unit(s)/Plant, to verify and check
. operating stability when o = between 30% and 100% nominal
load conditions with loa latious by incregsing of decreasing the
clectric Joad :
» start-up/main fuel chang

.. semi-autornatic chang- over om fuel oil operation to coal
operation

. semi-automatic change - ver from coal operation to fuel oil
operation, .

s Demonstration of the capabililics of the power upit to operate'at rated |
voliage and frequency, at power factors and reactive conditions between
0.85 (lag) and 0.95 (lead).

» Stan-up tests of the Plant equipm ncilities and systems including

checking of automatic change-o standby facilities as well as fuel.
o Verification of vibration guas
o Environmental monitoring «
equipment, functioning tests and v
e Demonstration of the {eledispaic
s Verification of Active Power
ccording te the requirernernis
Conditions.
¢ Demonstration of proper contoih
to the requirements of the G
following tests:
« Reactive Power
« Fault Detection ang Clearing Limits
e gﬁ "X+ Load Following Capabils
s m:ﬁgmh » Black Sta{t (if a.p;;h%‘ab;«y e
3\ WTemanowaL /%4 Voltage Following Capability (AVQC)
Excitation System and Por

OPERAT 2 o i
on rem Stabiliser
o Primary, Secondary and FHigh Frequency MW Response

i1, water quality mounitoring

-ation of guarantees.

and telemetering systems.,

and Voltage Control Response
1=¢t in the Network Connection.

monitoring and recording according
e, including but not limited to the

8140A01/FICHT-15702705-v5 FICHT!
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o Unijt Start
» Despatch Ramp Rate
« Protection System
« House Load Operation
. wm erfre qnmcy Relay
wer Supply
m Load
5 for Validation
» Verification of completeness of scope of supply.

B80.7.3.4.1 , Additional test in accordance with the PPA

Tests prior to syschronisation of each nenermmg unit of the Plant
According to the requirements of the BPDB which are part of the PPA - the
Contractor shall carry out the following additional tests prior to
synchronisation of each generating unit of the Plant:

e automd ohtage regulator setting and adjusting in stand-still condition
and with the generator running at no Joad-

nor controt checks, including (but not limjted to) a steam
speed test (This test may be performed afier a specified
sming of the Unit on foad as per the manufacturer’s
$ :zti(m)

and short circuit fests.on the generator
esting end timing of high voltage switchgear in the substation

iy

iy and BPDB shall verify that the protection level settings for
rotection equipment arc as agreed by the Joint Coordinating

» turbine gov

goverpor o

period

recominge
® Op‘,’il':

o checks will be carrjed out between the Grid Systcm and
and : ) ' i :

o circuits between the Plant and BPDB equipment shall be

nissioning of each genemting unit of the Plant
e above specified tests and according to the requirements of
b are part of the PPA, the following tests shall be carried out
r for commissioning of each generating unit of the Plant

he fesis set out before:

a. dable Capacity Test
R Seciion 0.7 4.
b. !
o B.0.7.5
 INTEARATIONAL
op —PATIONE
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B0.7.34.2 72h Full Load Continuous Test Run

B0.7.4

8140A01/FICHT-15702705-v5 FICH o
BIFPCLIEPC-Maln Plant2(35/1/

Automatic Yoltage Regulator (“AVR") Droop Test
» 1o contro] the steam turbine generator

)1 Test

d. Steam Turbine Govera: .
bine speed governor will be demonstrated.

The operation of the stea

e. Reactive Capacity Test
This test will demonstrat
voltage and {requency at
accordance with the manu!
provided by the Contracic
within the grid systeni.

bitity of the Plant to operate at rated
ors and under reactive conditions in
ierator rating curves to be

w7 as these tests can be accommodated

f. Minimom J.oad Capabil '
This test will demonstrate the capability of each Unit to be operated at
minimum stable Joad while the steam turbines, and auxiliaries remain in
a stable and controiled condition, see also

Afier successful completion of the Tests on Completion and availability of
the Commissioning Completion Certificate (CCC), signed by the Employer
and the Contractor, the "Authorization to Start the 72 h Full Load

Continuous Test” shall be sigs

No trip is admitted during theso 72 h. Should the Plant or a Unit, as the case
may be, not follow the requesied jpad during the 72 h test, the test shall be,
restarted.

Performance Tests

Performance Tests of the Unit(s) . AL
After successful completion of the 725 Full Load Continuous Test Run and
afler relevant test protocols b wweepted by the Employer for the
Unit(s) and Common Fzcilities, the Contractor shall be allowed to prepare
the Unit(s) for the Performanc

For the Unit(s) following guaraniess given in the Technical Schedule Bé
shall be tested during the related Performance Test; this includes:

s Performance guarantees of the U

» Operating guarantees

o Emission guarantees

o Guarantees of steam generator(s), ste
treatrnent systems €tc.

| i
AT TRt ym
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Performance Test of the Plant
After completion of the Performapce Tests of the Unit(s), the guarantees of
the Plant and the common facilities shall be tested in a separate Performance

3

Test; this inclugd

28

o

o Performance guarantees of the Plant
» LEmission guarantess of the Plant
o Emissjon guarantees of the auxiliary boiler

® tees
. s of the water and waste water freatment systems
a 1d water outfall guarantees.

Dependable Capacity Test according to the PPA

" Dependable Capacity means- means at any given time the net amount of
capacity at the 1ariff metering; either for the {irst geperating unit or for the
Plant, as the case may be, as determined by the most recent dependable
capacity test which shall be comply with ASME standards and shall be
carried out as part of the Reliability Run. The Dependable Capacity of the .,
Plant is measured at the Delivery Point. It equals the average Fxport Power

1 -4 to Relerence Site Conditions using cerrection facors,
; twelve continuous thirty (30) minute periods divided by six

Dependable Capacity is the power output/capacity of a unit or the plant
which can be rcliable evacuated to the grid and which shall be verified by
the "Dependable Capacity Test according to PPA®. In additon refer to the

gdefnition under B0.2.9.2 : #

» Capacity Test and the Performance Testing in general will
er the the actual prevail conditions. The measued power

- puaranteed performance data shall be corrected to the
1ditions using the correction curves 1o be provided by the

¥

outpu
55 referenc
B?d;

Performance Tests shall be conducted in accordance with following

stand:

e the Plant ASME PTC 46
s steam gen v ASMEPTC 4
mturbine  ASME PTC 6

SME PTC 23

ASME PTC 40.

‘ical steam power plants operation without make-up must
(ined time period, the guarantee figures shall not include

B8140A01/FICHT-15702705 4
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The curves requi
rate 10 the site spe
schedules of the P

deterr mncﬂ '*‘,;smw pesi

guarantee figures.

De ation and

Pm" .mu‘ilAcf;:;pza
figures. The actual {ig
be not corrected for an
wit

Deg;:"

by th

degradation in power ot

' I‘bt CLUIVEs sna}i

program

s due to instrumen

be app

orman

& time prior to the {ests

undertaken and the method

Contactor. The test pro
items that spectfically r
be carried out.

The

« test procedure and standard:

;u‘numdS)
o test schedule
s type of test

« manpower and deployment ¢
tests forms of test rex
mentaiio

ription of instrun
bration test result
s method of data reco

e descy
calit

a list of aly auxihary Joads that
tliary loads shzll be provi

aux

Test Procedure.

« rethod and equations/corre
data to the design conditions.

8140A01/FICHT-15702705-v5
BIFPCU/EPC-Main Plant/201571/

cedure

SLUire preps

HY

rding

: fo o

“hedule of th
yrds a

‘he power output and specific heat
shall be listed in the technical
zam generator and steam turbine
the Tender. These curves shall be

€< j

) she : given.

YEN uracies and for all other reasons
nthe suarantee figures. The actual figures

Il hence be not corrected with any
r 1o comparison with the

SOt «oning and other operation prior to
de o be jncluded in the guarantee
1 performance tests shall hence

uling effect prior to comparison

and 1 0(s) performance shall be submitred .
¢ shall show the equipment's |

heal oo versus equivalent operating hours.

i including final major overhaul.

procedure covering the testing to be
ved shall be provided by the

{2tail arcas of responsibility'and the

n and agreement before the tests can

1z documents but not be limited to:

ling proposed formulae / curves and

LICpOr
1 10 be used,

will be o1

jed with

serating during the tests. The s
ihe test program and agreed in the

vos used for adjustment of recorded




Test responsibility
Alltests shall be prepared and conducted by the Contractor. The Plant shall

£o38

be operated by Contractor’s operation personnel.

The Employer and/or an independent third party, awarded by the
Employer.shall have the right to witness the tests.

Contracior’s personne! appointed to carry out the tests shall be adequately
skilled and experienced. Information on these personnel shall be provided to
the & part of the test program for review.

Test instrumentation !

T}m( -nh wctor shall supply and install all test instrumentation needed to

t==16, Temporary instrumentation installed for test purposes only
rined at Site upon the setisfactory conclusion of all tests and

1 removed.

All instruments to be used {or the test shall be strictly dedicated calsbra!ed
measurement equipment. Each measuring instrument used shall be
frotted and provided with a valid calibration certificate.

A PG Test instrument shall be carried out as per PTC-6 by
um)u- d company, which shall have appropriated quality
“hich shal be to be approved by the Employer, except for
hich are calibrated and certified at a certified laboratory and
traceability certificate. The certificate shall not be

Y months.

orized

[ begin after the Plant or a Unit incluoding common facilities, as
be, has established stable operation, as judged by the Employer
ndent third party, awarded by the Employer.

1 shall he in accordance with the standards and codes.

iest run shall be conducted for each guaranteed load point,
o operating conditions shall remain within the defined p

s shall be conducted at conditions close to the conditions
Mhereby he boiler and steam turbine cycle shall be adjusted
of the corresponding heat balance diagram.

QPEAATIING - . . X
DWVISION S ye ranger nirespect

VaishEs

akages. "'}W position list has to be provided by the
Contractor prior to the performance test. This cycle arrangement shall fully
ng the whole testing period. Any changes of the performance

D

remain

B140A01/FICHT-157027055 FICHTNER 0.7
V m/ 6@91 £ 0 4
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conditions duning the tes
Test evaluation
The

Contractor sha

of the test ¢

seription
e mstrurnentation ¢
» full process flow

with jndication of
a standards that we
s test logs and Swmmary
necformance cale

» full set of correctic

» caiculations

- ipstrument calibration certifs
a list of al} auxiliary lozds th

» performance tests re
“Corrected as-rus
s conclusions of pe

'B0.7.5

Reliability test run

Afier successful completior
inchiding common [
days Rebability Test

During the Reliability ]

Plant or a Unit inchuding common

commercial operation.

DIVISIGN

During the Reliability T
operate the Plant under the

B140A01VFICHT-1570270
BIFPCIL/EPC-Main Plani/

sults for
ndilions

During the specified periods,
i m:ﬁ{%m ﬂjaccbi dance with the prevailing
R g J
M orraamonaL | ] System/BPDB or as required &

-2 of the Performance Test all
‘ndividual test results (such as, but
2 ons, generator and transformer

1o hieaters and deaerator details,
o fineness and cther results, air-

wsults, coal handling system
zndling systems petformance,

individual auxiliary power
~rformance, noise and effluents \—
¢ correction curves.® i

1himiited by the Contractor. This
Howing:

~¢(not older than six months)
r'and-fine gas and water and steam

of test readings uscd for

v

caies

ated during the tests
" condition and for the

- test passed or not.

ance Tests the Plant or a Unjt
v be, shall start the 30 (thirty)

(\&htp P h’e
7

g

QQ

tor shall demonstrate that the
25, as the case may be, is fit for,

<121l be operated continuously and in
ver recvirements of the Transmission
he Employer.

loyer's operation personne] shall
and the responsibility of the

§ df/ B0-252

v 0L02eb



Contracior’s Personnel and according to the O&M manual as supplied by

For the successfol completion of the Reliability Test Run, a maximum of 4
ippi : than combined outage of 24 hours are allowed,

v Test Run will bz considered as failed and a new
Il have to be execuied vntil the test has been

he conclusion of the Reliability Test Run the Contractor shall request
inver the issuing of the Provisional Acceptance Certificate

i the judgment of the Employer do

e tronble-frec opera f the Plant or a Unit including

ties, 25 the case may be, could be attached to that certificate.
completion date for each jtera shall be stated in it.

I

Ef

common faciliti

takes Jegal possessjon of the
s, as the case rpay be, and the

With the jssuing of the PA
Planior a Unit inclu
Warranty Period will

negin.

Period the Contractor has to keep at site at least three
o. Part of their duty shall be inter alia to complete

5 for the minor punch items mentioned in the PAC. They
her wi Emy sial reports, should any damages
oc ipm i assist the Employer during the
ds ior
r shall
o i sps
A f concl
r€ \\)/
Additi requirements as per the PPAThe Facility shall operate

ruption) for

1ours at then demonstrated Dependable -

ix (96) hours the output shall be as requested by
vith the Dispateh provisions as outlined in the PPA.

R dvaal 5
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