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Unless otherwise specified actuators for modulating valves and dampers
shall either be pneumatic or electrically operated. Selfcontained sealed
hydraulic units may be considered where high thrusts or high speeds of
operation arc required.

Actuators for ON/OFFduty or manually positioned units shall generally be
electrical motor andlor pneumatic driven. however the use ofsolenoid types
on small valves shall be allowed dependent on duty.

The various types and sizes of actuators shall be rationalized and as far as
possible each type shall be from a common manufacturer to facilitate
interchangeability and spares.

In order to prevent the risk of fire or explosion pneumatic actuato~s shall be
used in hazardous areas and associated equipment (e.g. positioners) must be
intrinsically safe in accordance with IEC 60079·1 1.

Pneumatic actuators must be designed in such a way that in the event of air
failure the actuator will remain in the position immediately prior to loss of
power, or assume a position which is safe for the process.

With either action the failure mode'shall be suitably monitored and the Plant
operator informed by some fonn of alann. The failure response of all
actuators in the event of the loss of the prime mover (air pressure, oi,
pressure, electrical power) shall be indicated on the Piping and
Instrumentation (P&I) diagrams, valve schedules, etc.

. All pneumatic tubing 10 control drives or actuators shall, unless otherwise
agreed to by the Ernplcyer/Engineer, be in copper which shall be sheathed in
PVC or alternatively in stainless steel.

For all actuators of control valves and dampers of main systems local
indicating pointerand position transmitters tor remote indication and closed
loop feedback shall be provided in accordance with the most severe operating
conditions to be expected. The transmitters shall be designed to withstand
conditions such as high temperature, vibrations and leakage of steam and ,~~~
hot water wherever required. The protection class·shall be IP 6Saccordi iti
IEC 60529.

All actuators shall have a handwheel for direct manual operation.
diameter of the handwheel and geared effort shall be such that the~ ~~j)
reasonably operated by one man. A lockable mechanical c1UICh mechanisfi1
shall be provided to inhibit power control of the actuators when the
handwheel is operated.

The speed of response of actuators used for modulating control shall be
chosen to suit each particular application. Facil ities Shal~provided for
limiting the actuator movement in each direction. ' ,.. , . ",, ,
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Special attention must be paid to adequ ately dimensioned drives and care
must be taken to avoid any unintended displacement of the actuator on:
sudden rises of pressure in the piping.

Actuators sha ll have fail safe operation and actuator locking device in the
event ofabnormal conditions. Any abnormality on the valve shall be
transmitted to the DeS.

All electrical actuator drives necessary for the safe operatio n and shut-down
of the Plant in the event of 004 kV switchgear fai lure shall be co nnec ted to
the UPS.

80.6.19.17 Solenoid valves

In lines with nominal diameters of up to DN 25, as well as for piloting
pneumatic actuators, suitable solenoid valves shall be used. Valves with
power ratings up to 30 W shall be controlled directly at 24 V DC from the
DeS. For powers over 30 W, so lenoid valves for 230 V AC shall be
em ployed. So lenoid valves for 110 V, 230 V AC and abov e shall be secured
with blade fuses . Electrical connections arc: made by means of pJu6 .
co nnectors, with the mating connector form ing part of the scope of sup plies.

80.6.19.18 Cabling and wjrjng -.
The genera l requirements for cabling arc: as stated under relev ant chapter in
Section BO.

In particular, wiring w ith in desks and panels shall be supported on trays and
shall be segregated according to voltage leve l. Wiring carrying AC and D.C .
voltage shall also be segregated.

A ll desks, panels, cubicles and racks sha ll be factory-wired w ith regard to
the internal connections. w here desk s or panels will be sup plied in more A"~,,~, ~""~~

than one Section, electrical connections between the: Sections shall be ~ Q ~~
term ina l strips provided for this purpose. ' ,

. BIFPCl
All cables mUSI be provided at both ends, at every 20 m and every
identification with identification in the fonn of nwnbered labels
co rresponding to the cod ing system . The individual cores w ill be numbere
or identified by colour-coding.
Instru mentat ion cab les will be identified by colour codes an d band marking ,
follow VDE 0815. The cables must be laid to ensure that they can be
replaced or renewed in a simple manner.
Spare cores shall be terminated at terminal strips in such a way as to give a
maximum length of core and shall be ferruled in such a war to indicate
that they are spare cores. .' --

. ; . "
! '
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All instrumentation cables including both prefabricated and non­
pre fabricated type shall be with Fire Retardant Low Smoke (FRLS) type
Poly Vinyl Chloride (pVC) overa ll shea th. For cables that ar e exposed to
amb ient temperatures above 60°C, teflon or silicone cables ar e to be
provided. For safety re lated equipment fire surval cab les shall be prov ided .
The cables must be su itab le for laying indoors, in the open (direct or indirect
sunlight), in ducts, on trays. in the groun d and in water. The cables must be
resistant to solar rad iation, the effect of oil, seawa ter, bacterial action ,
insects and rodents. Shields for individual pair and overall shield shall be
prov ided for cables for analogue signals. Cables for binary signa ls shall have
an overall shi eld. Multipa ir cables of 0.5 sq. mm, sha ll be used ex tensively
for I&C cables, where ver req uired, pre fabricated cab les may also be used.

For thenn ocouple measurements compensation cable :-.riC r-~i 2xO.5sq . mm
or 4xO.5 sq. mm with silicone insulation and pair screen will be used.
Fibe r optic cab les shall be provided for Remote VO bus, CCTV, Station
LAN etc.

The fiber and cable specificati ons shall compl y w ithITU-T .
Recommendation Gfi52 end the relevant IEC standards. Each-fiber ce ble
shall be supplied with at least 50% spare cores. A minimum number of four
spare com are required.

Su itable fiber optic cable:' junction box es, patch panels and patch leads shall
be prov ided. These sha ll conform to the following:

• They shall support, organize, and protect the optical fibers and the fiber
spl ices whil st ensuring that the opt ical fiber m inimum-bending radius is
not exceeded.

• The splice tray shall not have any sharp edges or protrusions that
damage the optical fiber cable. «

• They shall provide entry for all cables. "j
• Include num ber tags for tube and fiber identificet icn.
• They shall provide mo unting positions for the bulkhead mounte

connecto rs on wh ich the cab le w ill be terminated.
• The)' shall allow patching of fibers.
• Outdoor mounted boxes sha ll be rated to IP65 in accordance with IEC

60529.

The junction boxes! patch pan els shall have a fiber capacity equal to the
total number ofti bers (co nnected and spares) for all cables to be co nnected.
Patch pane ls shall be designed for Iv-Inch rack mounting with in a standard
equ ipment cabinet.

All unused coup lings shall have protective dust co vers . The patch area in

:~:.panels shal l be accessible aq~ cov~f,~.@..~.oor or removable •

~;'/" \; OQO .2l1... .,
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Sufficient factory manufactured patch cords with suitable colour coding
shall beprovided.

Fiber optic connectors shall be standardized for ease of maintenance.

80.6.1 9.19 Instrument and measuring impulse piping

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

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

Impulse lines shall have venting, draining and blowdown facilities. Impulse
lines between process and sensor shall be as direct as possible andshall .
include allowance for vibration and vertical and horizontal movement.
Joints in impulse lines shall be kept to a minimum.

All pneumatic instrument lines shall be soap tested and any reaxage shall be
rectified.

BO.7 Inspection and Testing

80.7.1 General

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

Development end implementation of test procedures for the construction
inspection, start-up and performance testing and capacity demonstration of
the Plant shall be the responsibilityofthe Contractor.

The Contractor shall be responsible for providing all supplies required for
carrying out such tests. except to the high speed diesel and coal used during

Reliability Test Run and perl'onn~e~~. 000;: 12
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• unit not available (not engaged/test)
• unit OFF - due to fault.

The following signals shall be additionally provided in the infeed panels of
the switchgear:

. ' no co ntrol voltage 220 V DC
• no busbar voltage
• ground fau lt (for the 220 V DC sys tem only).

Circuit breakers sha ll be equipped w ith operation co unters.

Contro l a nd sigo alizatioD
The control o f the circuit breakers and motor units shall be carried out as
desc ribed in clause "Low Voltage AC Switchgear".

Loeal auxilia ry rdays and measuring instru ments
All infeeds to DC switchgears shall be equipped with ammeters.

For the rectifie rs and inverters, the incoming and outgoing currents and
voltages are to be indicated separately. The busbar voltages of the main
220 V DC distributions are also to be indicated.

The current and voltage measuremen ts for the 415/240 V Safe AC is .
to be executed in the same way as for the 0.415 kV distri butions in Section
"Low Voltage AC Switchgear" .

Remote Iedieatiens and measurements
The remote indica tions o f the circuit breakers and motor unit shall be
carried out as described in Section "Low Voltage AC Switchgear".

The minimum sco pe of measurement transducers for measurement in the
centre! control room are:

• battery current and voltage
• current mea suring transducers for all infeeds
• voltage meas uring tra nsduce rs for each ha lf busba r voltage.

6 7.3.4 .3 Battery cha rging equ ipment

Each battery charger must be suitable for the charging an d floating of the
nickel-cadmium battery and for supplying of all the DC co ns umers or the
invert ers for me 4 15/240 v Sa te AC system at the same time. Above #-.:;;""'~
requirements shall also be applicable if the battery was drained prior to
of charging.

The rectifiers are preferably 10 be provided as thyristo r co ntrolled devi
With current-voltage characteristic f~nd.".by parallel operation With th
associated batteries. (:-;';'~~ ~

~.(t~ \ }\' if? ,j,-
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87.3.4 .4

Instead of thyristor controlled chargers other state of the an and proven
technology will also be accepted.

The following technical fea tures and monitoring equipment is to be
provided for the individual battery chargers :

• radio interference suppression of the battery chargers according 00 the
appropriate lEe regulations

• monitoring the charging circuit for interru ption
• voltage monitoring of the incoming three-phase supply, with an

cvervoltage of + 15% and an undervohage of - 15%, au tomatic
disconnection of the battery charge r must occur

• voltage monitoring of the DC output, with an cvervcltage of+ 15%,
automatic disconnection o f the battery charger must occur.

All cases of disconnection must be indicated as a fault alarm in the front
door of the unit

The local fault alarms and ind ications disconnections are to be connected to
combined as a com mon alarm - rectifier fault - 10 the central control room
(DDCM IS by serial interfaces).

The battery chargers meant for lead acid batteries arc 10 be equipped with
high rate charging stages that can be set at 2.65 V/cell or as per
manufacturer ' s recommendation between 1 to 6 hours after input failure .
For NiCad batteries High rate of charging shall be as per manufacturer's
recommendation.

However the provision of adjustable boost charging features shall be
provided and compliance with minimum requirements shall be ensured.

On the front of the rect ifier cub icles, the Contractor has to provide all the
necessary monitoring equipment, measuring' ins truments, other devices,
switches, indicator lamps and corresponding fixing s for Ih~ cables.

Alterna tively the Contractor may offer an integrated numeric control device
(visible during normal operation through inspection window in front door),
which combines all functions.

Batteries

For the DC and safe AC systems, the Contractor sha ll supply batteries of the
Ni-Cd or lead-acid plant ... .ype.

Battery roam fuses in a separate fuse box 10 be provided
shall be monitored.

8 1~lfF lCtfT·15 7383J6.vt
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87.3.4.5

The batteries are to bemounted on insulated subframes with the necessary
consoles and fixing material.

Each battery shall have the capacity to supply the load for a period of at
least thirty (30) minutes.

Inverter with electronic change-over equipment

In order to be able to maintain an uninterruptable supply in the event ofgrid
and generating failure, 2 xl 00% inverte rs with automatic static bypass -over
equipment and manual bypass switcb'facihty is 10 be provided .

Each static inverter must be suitable for 100% of the power requirement

The following features and monitoring equipment is to be provided for the
AC inverter:

• radio interference suppression according to the appropriate IEC
publications

• DC undervoltage monitoring
• AC overvoltage monitoring
• AC undervoltage monitoring.

On activation of the above devices. switch-over 10power supply from the
AC bus shall occur; the fault is to be individually iodice tedlocally.

}JI individual alarms and indications are to be connected to the DDCMIS
by serial interfaces.

The inverter is to be protected on the input and output sides and is to be
equipped with the necessary isolating points. It must be possible to block
the inverter on the input side in the case of hrgh rate battery charging or they
must be so designed that no damage will occur during this phase of
charging.
In case of opera tion in bypass mode backfeeding into the 220 V DC sys tem
shall not be possible. '

On the front of the inverter cubicles, the Contractor has to provide all the
necessa ry monitoring equipment, measuring instruments. other de vices,
switches, indicator lamps and corresponding fixings for the cables.
Al.t ~mative l.y the Contractor ,?ay offer ao.integ~ted n~cric ,control devic ~'f>nip Po~
(VISible during norma l operatton through inspection window m front do . ... .......~"C1

which combines all fLlJK:UOns. ",( . . .. \
. ~ ~ ' FFCL I

In the case of a snort circuit at a consumer on the safe busbar, th~ voltag ~\:' A
tolerances shall not be exceeded. ~~P

Sizing of fuses and inverter output in case of short circuits shall be properly
coordinated and shall be fully Selectl~~ operating conditions,

~
'(~_\ ..l.V'.'. ;;,11 \', Y "f . ....t .... ...1' I'll.< , S i·r. ~ , I ...; '"' .J
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BO.6 .6 Vib ra tio n

Stea m turbine generato r
The steam turb ine end generator have to be statically and dynam ically
balanced in the workshop such that the following levels of vibrations can be
ach ieved :

• For the steam turb ine and the generator the vibrat ion level, measured on
the rotat ing parts at each ma in bearing shall not exceed the upper lim it of
the zone "A" as defined in ISO 7919 at steady conditions.

• f or the steam turb ine and the generator, the vibration level , measured on
the rotating parts at each ma in bearing shall not exceed the upper limit of

. zone "8" as defined in ISO 79 19 for transient operation at rated speed ,
• In no case (except alarm conditio n), the vibrations measured on the

rotating parts shall exceed O.S of the minimal clearance of the bearings,
for the measurements installed near the bearings. This requirement is
va lid for all speed ranges and load conditions. Ifconflicts exist betw een
the different specifications, the more restrictive value shall be applied .

The location of senso r,element shall be according established standards and
generally recognised codes of practice.

Oth~r ro ta ti ng equipment
Unless otherw ise stated or agreed by the Emp loyer all rotating equipment
must have stat ically and dynam ically balanced in the workshop such that the
following levels of vibrati ons can be achieved :

• For large rotating equ ipment (boiler feedwater pumps, main cooling
water pumps, fans (pAFs, FDFs, IDFs), condensate pumps, etc.) the
vibration levels, measured on the non-rotat ing parts, shall not exceed the
upper limit of zone "'A" as defined in ISO 10816 al steady conditions. For
other areas e.g. min flow or run out flow, zone 'limit " B" shall be
mainta ined. "

• For standard pumps, other rotating equipment and reciprocating pumps,
the vibra tion levels , measured on the non-rotat ing parts ; shall not ex~i#.~
the zone limit "B" as defined in ISO 10816at stead conditions 'f1~

equipment which is not covered by ISO 10816, the manufac ~~

sta ndard shall be applied. 6 1fPCL "
• For all rotating equipment at tran sient conditions, the vibrati e 50 ~

measured on the non-rotating parts, shall not exceed the zone <$'.....

<r--=-7'" ~ defined in ISO 1081£;. ~ ....
,t.(/ :. ~,\-;.\ For all motors, the vi?ta:t ion level~ m~umt on the non-r.otating parts.
i; ,_ . ..~), 'Jshall not exceed the limit as described In the relevant Sect ions for MY
\ '.,' :.' and LV motors.
\., '< .. " ~ The vibrat ions measured on the rotating parts may not exceed 0.5 of the

-, -......... / m inimal clearance ofthe bearings. This requ irement is valid for all speed
ranges and load condit ions. If conflicts ex ist between the different
speci fications, the more restric tive va lue must be applied .

814(lAC11F1CHT-15702705-115
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When ever necessary, equipment shall beput on vibration dampers.

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

Suitable indicati ons shall be provided in the control room for each
measurement point and the measurement shall be suitably alarm ed where
high vibrat ion levels may cause possible damage or affect the safety of the
Plan t, All the vibration signals, unprocessed, wh ich are present on the
machine as well the resu lt of the VMS shall beavailable in the PADO as
well as in DCS.

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

Standardization and inten:hangeability o f components shall be implemented
where feasible.

The following features and requirements shallbeconsidered for the
vibrati on and displacement monitoring system:

• self-checking and single fault tolerant system
• modular and reliable system
• 2 out on voting, if signals shall be used for trips (shaft vibrat i

measurement shall be as per ISO 7919~2)

• hardwired or redundant serial communication have to be forese
• All buffered outputs signals shall be passed through to the analysl

system as unprocessed (raw) input signals.

The following criteria shall beused as a guideline for rotating mach inery
such as steam turbine, generator , blowe rs and fans, mill s and main feed
water pumps as well as other main pumps, in order to asce rtain the
monitoring points, principle!' o f what signal shall be measured, what is
displayed, and what mechanica l conditions entail alarm and/or tr ip status:

• non-contacting proximity probes shall beprovided unless otherwise
speci fied for measuring rotor shaft vibration and axial position,

• vibration measurements~h:1l be in dis~~:~ment microns peak to peak,

pX I; -~ OODU5
FICHTNER '. ;', V ...k.J/ 60-102
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BO.6.7

• in cases which. because: of process conditions, accessibility or non­
critical service, may entail the use of machine casing mounted vibration
transmitters, the transmitters shall be of the "acceleration" type
incorporating a filter network. if necessary along with integration in the
monitor unit for vibration read-out in velocity mm/sec RMS. For alarm
only. one transducer may be used. For alarm and trip conditions 3
transmitters shall be used with a voting system [i.e. one high reading out
of three ...alarm. two out of three .. trip). Contacting type of equipment
shall meet the requirements ofISO 2954,

• velocity type transmitters shell be used as an altemerive to velccimeters
when machine rotational speed and generated vibration frequency
conditions dictate,

• individual read-out of all channels shall beprovided in HMI as well as in
the vibration monitoring module. Display shall be by means of a mufti­
point indicatorand digital selector, .

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

• vibration parameters of the turbine shall also he fed in the turbine control
system

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

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

Further requirements on the analysis functions of the VMS are given in
Secttoe 88.

Standardization of make s

The works shall be designed to facilitate access and facility for inspection;
cleaning, maintenance and repair. Cont inuity of supply is a prime concern.
The design shall incorporate every reasonable precaution and provision for
the safety ofall those concerned in the operation and maintenance of the
works. The Plant shall be designed to operate satisfactorily under all :r:;;'~""'~" ~.~o~~~
variations of load, pressure, and temperature. ".,o!'"/ C- ~

'it FPCL ~
Corresponding pam throughout shall be made to gauge and be i\ B\ "<

interchangeable wherever possible. ~~ ':$;-if...
No prototype will be permitted. Continuity of operation and lowest
maintenance requirements are of prime concern. The design shall
incorporate every reasonable precaution and provision for the safety of'alt
those concerned in the operation and maintenance of the equipment and
plant.

81'1OA011FICHT·157t1270~~
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The equipment must be standardized as.mueho~ssible .

~
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80.7.2.3 Mechanical equipment

Rotating units

Bal ance test ing of rotating units
Each rotating unit shall be first statically balanced and then dynamically
balanced according to ISO 1940 (in the case of impellers this shall be done
before and after mounting of the service rotor shaft). However. Generator
rotor will be dynamically balaned according to ISO 11342. A check balance
of items that have undergone overspeed test shall also be made.

Vibration testing of rotating units
The vibration characteristicsof rotating units shall be measured during
perfonnance tests. Lccerens of measurement and standards to be achieved
shall. on request, be subject to agreement by the Employer' s Representative.

Pu mps
Running tests and performancetests shall be conducted on all pumps:
Performance tests shall be conducted through the full operation range of the
pump to closed valve conditions. Graphs indicating flow/head, flow! power
absorbed, flow! efficiency, flowlNPSH and speed shall be produced.
Results for feedpumps shall be assessed with reference 10 ISO 9906 class 1
(without construction tolerances), and results for other pumps 10 class n or
III as agreed. No negative tolerance on head, capacity and efficiency and !jo
positive tolerance on power are accepted.

The lubricating oil used in the test shall be of the same brand and grade as
that recommended by the manufacturer for service use.

Dismantling of the pump for visual examination of parts for damage
following test shall be done when required by the inspection standard, when
considered necessary by the manufacturer,'or when requested by the
Employer's representative witnessing the running or performance tests.
Replacement of parts following test shall necessitate repeat testing.

Clearance check of the pumps and balancing test of the impeller (ace. to
VDl 20160 or eq.) shall be conducted before pump commissioning.

Pump tests shall be carried out with the motor, as supplied with the pump. In
case several pumps of same size and typ are supplied, test can becarried out ~tl'IIP Ps ..
with the same motor. ' ~' /1 '

~-" w
/ ~ : ~ .:;" f '1' sh 1 L._ BIFPCL
. ( Pumps under the scope 0 auxr rary package/systems a I uc tested with ~ ,

f!_' , Calibrated shop motor. The high energy pumps including turbine lube oil an ~~
\ . : - . oontrol oil pumps shall be tested with job motor (with the motor, as supplied ",*"",~

"'-: -:..-/,th thopomp)

Full load full speedlback to back locked rotor torque test for one gearbox shall
be ensured.

a14QAOlfFICHT.15702705-YS
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No-load mechan ical ron lest for boiler feed pump drive turbine as per
API 612! ISO 10437 to be ensured.

Stea m tu rbines
The turbines shall be completely assembled with their control; on a su itable
erection rig at the manufacturer's works and shall be carefully inspected and
measured for manufacture and assembly tolerances.

Stop and governing valves shall be delivered and installed
separately.Therefore stop and governing valves will be inspec ted and
measured for manufa cture and assembly tolerance seperately.

Func tional tes ts shall be performed on the safety equipment (running with
steam is rot 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 IEC 60953-1 and comprise:

• balancing and overspeed test of the assembled rotor.
• measu rement of radial and axial clearances,
• assembling inspection.

Min imum 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 governor etc. shall be
ensured and vel ified by Bidder/Contractor.

Testing offree stand ing blades natural frequency and moment weight shall
be performed for IP & LP blades.

No load run test or a rig test at the workshop as per
Bidder's/Contractor's10F.M's practice for the two main turbines is
acceptable.

All moving blades over 225 mm of active length shall be moment weighed
and assem bled on sha ft in a prescribed sequence to ensure optimum
balanc ing ofrotor. Natu ral freq uency of LP turbine blades shall be
determi ned befo re mounting on rotors to ensure that the same are outside
operating frequen cy range.

,
,It (' Air compr essors
[' 1._ . AIr compressors shall be tested in accordanc e with the requi rements of ISO

\
: ;.t17 or equivalent standards. Any request for deviation from the test

/conditions shall be accompanied by the manufacturers' proposals for the
---..-/ adjustment of the correction factors contained in the standard.

Tolerances wi ll be allowed according to ISO 5167-1.

1114QA011l'1CHT.157tl27'(l5.v5
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Cooling towers
One Cool ing Tower per uni t shall be tested on site to an appropriate en
standard. Any request for deviation from the test conditions shall be
accompanied by the manufacturers' proposals for the adjustment of the
correction factors contained in the standard.

In addit ion perfonnance testing to be carried out for the w hole system
(all cells).

Cranes and hoists
Where size permits cranes and hoists shall be completely assembled at the
manufacturers works and functional tests with out load conducted.

Flue gas (IDF) and ai r fans (rDF, PAF, SAF)
Ax ial and radia l fans shall be tested in accorda nce with the req uirements o f
ISO 14694 or equivalent standards for vibration. ISO 12499 shall also apply.
Any request for deviation from the test co nditions shall be accompanied by
the manufacturers' proposals for the adjustment of the correction factors
conta ined in the standard.

Performance tests shall foHow VOl 2044, ISO 5801 or equivalent standard.

Before commissioning, the following tests shall be con ducted : hTIT, trial
assembly of cas ing, blue match ing, and clearances.

Dampers a nd Gates
Large dampen and valves shall be leakage I t ightness tested (type test) in the
workshop and at site the whole system shall be tested.

ROla ry a ir preheater (RAPH)
Before commissioning, the following test s shall be cond ucted: NOT, trial
assembly of casing, blue matching, and clearances.

Coa l P ulverizer
Before com miss ioning, the following tests shall be conducted: NDT, trial
assembly, blue matching, and clearances. The tests will be carried out during
manufacturing stage wherever possible.

Electrical equipment60.7 .2.4

~ Electrical eq uipment and material whieh is not covered by the tests spec ified
elsewhere in this document shall be inspected and tested in accorda nce with-..,- .

-. the latest edition of standards listed hereafter. Alternatively, equivalent
'standards approved by the Employer's Representative may be used.
Type tests shall be carried out iftype test certificates certi fied by an

. , dependent test authority are not available .

\. ~ JnstallatioD ~fal erial
IEC 60130 Connect ors for frequenc ies below 3 l\.iHz

114~11FH:HT-1'1D2~Y5
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rsc 60364

lEe 60423

Low voltage electrical insta llations! Electrical
installations of buildings
Conduits for electrical purposes

Materials for ea rt hing and lightn ing protection
IEEE 80 Gu ide (or safet)'. in AC Substation Grounding
IEEE 81 Guide for Measuring Earth Resistivity, Ground

Impedance and Earth Surface potentials for
Ground system

NFPA 780 Installation of lightning protection systems

Insu lators and Bushings
lEe 60383 Insulators for overhead lines with a nominal

voltage above 1000 V
lEe 60507 Artifi cial pollution tests on high voltage

insulators to be used on AC systems
lEe 60137 Insulating bushings for AC voltages above

1000 V

Surge Protection Equipment
The surge protection equipment shall be tested in accordance "ith lEe
60099.

AC Sw itchgear for volta ges a ocve 1 kv
lEe 62271 High-voltage switchgear and control gear
lEEEC37.013 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 IEC Standa~ds:

• Visual inspection
• Power frequency HV tests
• Dielectric tests ofthe auxiliary circuits
• Measurement of the main contacts resistance with dc

Q.. • Temperature rise test on circuit breakers (type test certifica te)
(~ • Test of mechan ical endurance (type test certificate)

_ • Measurement of the contact opening per iod (typ:: test certificate)/ "? -:-'\,. Funct ional tests of the control circuits
f-./ . . '\ '., Check of the ope rational sequence
. J, . • Measurement of the instrument transformer's angle and ratio errors
\ . - - . I (according to IEC-standards 60044)

" ' ,:---- - : ." -/~ Check of the denominations .
~

Note 1: All MV switchgear shall be type tested according IEC 62271- 1,
IEC62271-IOO and IEC 62271-200 including internal arc classification lAC

e140A01 1F"ICHT-1S7 0270S. vS
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= AFLR. Related type test certificates shall be provided with the Tender. If
the test has already been carried out on sim ilar type switchgear, type test
certificates may also be accepted.

Note 2: All GIS above 52 kV shall be tested according lEC 62271-1, lEC
622 71·203.

Type tests shall be carr ied out, at the expense of the Contractor and without
any impact on the projects overall time schedule . if type test certi ficates
certified by an independent test authority are not available.·

Note 3 : Generator circu it breakers shall be tested according IEEE Std C37.0 13.

High voltage fuses
lEe 60282 High voltage fuses
lEC 60644 Specification for high voltage fuse links for motor circuit
applications

Oil-im mersed power tr ansfor mers
TEe 60076 Power transformers
rzc 60214 On-load tap-changers
lE C 60404·2 Magnetic materials

a) Tanks

• Inspection of weld preparati ons, approved crac k detect ion of major
strength welds .

• Hydraulic lest and vacuum test
• Visual and dimensional checks
• Certification of test results.

b) Cores

• Mate rial
• Checks on flatness

Checks for absence of burrs such as may be caused by slitting,
cropping and punching
Electrical insulated tests

• Visual and dimens ional checks.
• Assembly

Inspection during assem bly stage, whilst core is still horizontal
• Visual and dimensiona l checks on com plete core

Checks on straightness ofclamps
Checks 0" clamp welding
High voltage tests between core packets, clamps and belts in all
relevant combinations

• Check actual weight of co re steel in magnetic circuit against desi gn
weight

• Check that all bloc k and sheet insul ation and all spacers are in pos ition
• Check earthing of core packets to clamps.

8140A011FJCHT-15702705-v.5
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c) Wind ings

• Windings
• Copper checks
• Fewest possible number of welds
• Quality ofweld and finishing
• Insulation on copper
• Check for correct material
• Check correct application to conductor
• Visual and dimensional checks

• Winding oftums
• Checks during winding ofdifferent Sec tions of winding
• Checks on positions of starts and finishes of Sections
• Checks on correct d irections of wind ings oftums (polar ity)

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
• Assembly of windings on core

• Visual and dimensional checks .

d) Leads

• Checks on disposition. insulation and support oftapping leads
• Checks on insulat ion support and positioni ng of bushing leads and

provision for connection to bushings
• Checks on lead connecti ons (crimping, brazing ete.)
• Checks on interphase connections
• Gene ral visual checks.

e) Insulation

• Checks on arrangement of petillling
• Checks on inter-phase and earth barrie rs
• Checks on shields
• Checks on clearance and creepage distances
• General visual checks .

o Coo lant flow ducts

/ - -~. -", • Check that vertical and horizontal passages are clear and to full design
/ - dimens ions. ( \ '.!' .: ~ General visual checks .

" ,
\ / g) Current transformers, links and connections

~ _ • Check that built-in current transfonners are in the correct leads
• Check that the connections and alternative connections are clearly

marked and that the marked ratios are correct.

814QA01JFICHT-15702705-06
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h) Assembly oftransformer in Tank

• Check insulation between transformer and tank
• Check security of fixing of transformer in tank and ofany packing used
• Check electrical clearances between tank and leads and windings
• Checks for cleanliness and freedom from debris of inside of tank
• General visual check.

i) Valves

• Check action of'valves after welding into position (espec ially butterfly
valves)

• Checks for leaks under pressure.

j) Paint work

• Checks for preparation of surfaces
• Checks for use of correct paint system
• Visual checks on general finish.

k) Conservator

• Check for leakage
• Check capacity
• Visual checks .

I) Bushings

• Check against stan dards
• Check that routine tests have been done
• Checks for leakage when mounted on transformer
• Checks for distortion, flaws and chips.

mj'Fap-changers (on-load and off-circuit as appropriate)

• Inspection on compl etion of manufacture, including a review of
manufacturer's stage test records and procedures

• Mechanical and electrical checks in the manufacturer ' s works
(.C""'P no..;

• Tests in accordance with the appropriate IEC or other standard as 1< . ~>;'4· ..
applicable ~ ' ~

<t.. ~ • Check ten complete cycles from end to end of the range BIFPCL \~
IX • Check five cycles on full current

• Check five crclcs at full v-ttege .A.//

/~;-- - • Check transmitters for correct number of steps and impedance values
I ' . : . Check interlocks

'I . / •:: ~i '• \check warning, alann and trip contacts
\ ' . . • j Visual and dimensional checks.

-.~A Pumps and fans

• Checks for direction ofrotation against motor terminal markings

e'40A0 11F1CHT-"~
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• Visual and dimensional checks .

0) Heat exchangers

• Checks on radiators for leaks
• Checks on radiators for paint finish and inner clean liness
• Checks on oil-to-water heat exchangers for leaks at manufacturer's works
• Checks on oil-to-water heat exchangers for cleanliness of o il chambers

and passages
• Genera l visua l and dimensional checks .

p) Processing

• Checks on pressures and temperatures with manufacturer's process charts
available.

q) Control cubicles, kiosks and terminal boxes

• Checks on functioning of contectors, overloads isolators and general
operation of control circuits for cooling gear

• Checks on operation of circui ts for therm ometers, thermal images,
pressure relief valves, oil and gas operated relays, flow detectors, heaters,
lights and power output sockets

• Checks on wiring arrangements and terminal boards
• Checks on weather sealing of doors, cable glands end other external

features
• Visual and dimensional checks.

r) Workshop tests on complete transformer

The following routine test in accordance with IEC 60076:

• Measurement of winding resistance
• Measurement of voltage ratio and check of voltage vector
• Measurement of impedance voltage, short circu it impedance and
• load loss
• Measurement of no- load loss and current at Ur, 1.05 x Ur and 1 I x~U~,~""

• Dielectric routine tests in accordance with lEC 60076-3 ~~

~. • " 4-
/J';( • Test on on-load tap changers f, 61FPCL

-c-t-,. , Insulation resistance ~ .,..
/ /. .: ' ' . ,. Separate source voltage withstand test ~~;j.9'::~<'Jf

~" .( . . . • . Induced oven o ltage test to be carried out on all main transform 'fi,8 *
i: -I . ' (see item J) ace. to IEC 60076-3, table I (ACLD/ACSD).
\ '. ~ .) PO test to be carried out for all generator transformers, interconnecting

......~ transfonners and start-up/standby transformer together with ACLD.
• Frequency response analys is.
• FRA test to be carr ied out on all main transformers (see item 3).
The above tests sha ll be carried out on all transformers.

II' 4Q.t.O , IFICHT-1S702r05-v5
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The following tests in accordance w ith IEC to be carried out as type tests
(type tests shall not be repeated if type test certificates of an identical/
similar rated transformer issued by a recognized test laboratory are
available) :

• Te mperature rise test mcluding direct measurement of hot-spot
tem perature

• Measurement of the harmon ics of the no-load current
• Dielectric type tests in accordance with IEC 60076-3
• Measurement of zero sequence impedance
• For the above type tests, test certificates may be accepted at the discretion

of the EmployerlEngineer, in place oftests on the first transformer of
each basic type exceptirg tl:e generator transformer. In the case of
generator transformers the type tests must be carr ied ou t

• Noise measurements .
• The generator step-up transformer, the 400/23 0 kV interconnection

transformer, the unit auxiliary and the auxiliary tran sformers shall be
dynamic sho rt circui t withstand tes ted according lEC 60076-1 & -5 either
in the manufacturers workshop or in a reco gnized 3rd party test lab (as
special tes t): -. .

In addition to the above tests, the following tests shall be made as routine
tests:

•
/

• Tangent delta measurements on the insulation, the method to be agreed
with the EmployerlEng ineer

• Core insulation test on magnetic circuit
• On windings ono kV rating or above eith er:

ration influence voltage tests, th(" method to be agreed with the
EmployerlEngineer cr .

• part ial discharge measurem,ents in accordance with LEC
• Transformer oil an alysis accord ing to lEe 60290, lEC 60567 and

according IEC 62535 (.)r detection of potential corrosive sulphur in
m ineral oi ls

• Transformer tanks, conservators, oil pipework and air coo led cooling
plant sha ll w ithstand without leaking or permanent distortion, the
applicat ion for 24 hours of a pressu re which is such tha t the test pressure
at any point in the equipment is twi ce theworking pressure at that po int
or 0.7 kg/cm2 pl us the worki ng pressure at the poinl or 0.3 kglcm2 plus
the pressure exerted at that point when the pressure relief is opened ,,"~e...~<"o'S'"
slowly by oil pre-sure wh ichever is the greatest. I.t,<.'/ Q .~

, : ~:~c~~~o~r~::tS~: test BIFPCl n
• O il leakage test

Pressure re lief device, Buchholz relay, oil, wind ing meters, oi l level
indicator, dry cool breather, dissolved gas analyzer test I check.

/'

., /: ', ',
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Fault withstand (fault versus time) curve for all transformers shall be
submitted by the Contractor.

Over-ex citation curves shall be provided by the manufacturers for the station
transformers.

Separate type and routine tests shall be carr ied out for all accessories like
bushings, bushings CTs, tap changers, coo ling fans, control panels, etc.

Dry type transformers
The following routine tests in accordance with IEC 60076 shall be carried
ou t on all transformers:

• Measurement of winding resis tance
• Measurement of voltage ratio and phase displacement
• Measurement of short circuit impedance and load loss
• Measurement of no-load loss and cu rrent
• Separate source AC withstand tes~

• Induced AC voltage test
• Light ningImpulse test
• Partial discharge measurement.

The following tests if'. ace...-dance with IEe 6007fi to be CO "1 rr:-c'out a" type
tests (type tests shall not be repe ated iftypc tests certificates of an identica l
transformer issued by II recogn ized test laboratory are availab le):

• T emperature rise test
• Measurement of sound level
• Short circuit test
• Environmental Test according Class E2
• C limatic test acco rding Class C I
• Fire behaviour test acco rdin g to C lass Fl .

Also, Ligh tning impulse test sha ll be a type test .

Fault withstand (fault versus time) curve for all transformers shall be
su bmi tted by the Contractor.

Separate type and rout ine tests shall be ca rried ou t for all accessories like
bush ings, bushings CTs, tap changers, etc .

C u r ren t a nd volta ge tran sform ers
The cu rrent and voltage transformer shall be te sted in accordance with IEe *-
61869 ._

,. '- . . ~ .....
/. . -. ~

Generators l / y ':
IEC 6003 4, IEEE 115, ISO 1680 and ISO 10816. '.: ,: \

I,
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a) Generator test report

Comprehensive test reports for the generators are to be compi led and
submitted by the Contrac tor, which shall include:

• Description of the test method, equipment used and any limitations of the
test plant.

• Copies of the oscillographs recorded with appropriate calibration data
• Open circuit saturation, short circuit and loss curves for the generator
• A performance chart of the generator (being a diagram of constan t stator

and rotor current curves plotted on rectangular axis of MVAr and MW
load) The recommended loading. SUtor core end heat ing and stab ility
limits shall be shown on the chart.

• Calculations of full load temperature rise for the stator, rotor and exciter .
Any correction factors used to allow for diffe:tnt voltage current and
coo ling cond itions shall be j ustified by reference to pub lished literature
or to previous type tests.

• Calculat ions of the efficiency of the complete generator at 100%, 75%
and 50% load. An y correction factors for losses that could not be
measured at rout ine tests "hall be jus tified by reference to published .
literature or to previous type tests.

• Calculations of machine parameters (according to lEe 60034-4) such as
transient reactance and time constant, sub-transient reactance and time
constant, short circuit ratio, synchronous reac tance, negative phase
sequence reactance, zero sequence reactance, capacitance and also the
harmonic analysis of the neutral current.

• Ca lculation of full load excitation of the mach ine at rated power factor
lagging and at unity power factor, excitation V curves.

,
1

b) Routine tests on generator

• Generator stator frame
hydrostatic test (i f H2 cooling)

• resistance check oftemperature detectors
• Generator rotor ' '
• ultrasonic exami nation
• mechanical balance

over-speed test
• measurement of 50 Hz rotor impedance (at 3000 RPM ).

• Stator core laminat ions . %
• ~;:r~e~~~~o;o;:stator core laminationlayer resistance be~we.e rr1l'le ~ :':\

,, (. '.
.' l"

\ " I
x : .' /
'---

• Generator 112 cooler (if H2 cooling)
• hydrostati c test

• Generator assembled:
• three phase short circui t characte ristic test and current balance check
• dielectric test

1114OA011F1CHT-15702705-v5
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• measurement of insulation resistance
• measurement of winding resistance
• open circu it characteristic test and voltage balance, phase sequence

check
• segregation of mechanica l loss and core loss
• segregation of stray J03d loss
• efficiency calculat ion
• unbalanced load test for negative-phase sequence and zero sequence

reactance
• shaft voltage measurement
• oscillographing of verified voltage wave form and harmonic analysis
• measurement of vibration
• polarization index
• tan delta measure ment of complete winding

bearing insulation resistance.

c) Type tests on generator (as far as type test cert ificates are not available)

• Sudden short circu it test at reduced voltage (30%. 50% and 70010 of rated
voltage). extrapolated to 100% voltage

. • Equivalent heat run tes t consisting of:
• windage and friction heat run, open" circuit heat run at 105% rated

voltage. short-c ircuit heat run at rated line current, open-circu it heat
run at rated line vo ltage
measurement ofopen-circuit direct-axis transient time constant

• noise measurement
moment of inertia

• Measurement of excitation response time" )
• overall characteristic coupled with generator and AV QC cubicle at no

Icad-)
OJ oppIlCllble lO _ bI<d un,l C'XISisll/ll of ,.,..mar._iler InlI YOIIaF rqul.ator. liliy be canird oUl 011 suo

...

Type tests shall be carried out if type test certificates (NO! older than 5 years
as on date of bid opening) certified by an independent test authority are not
availab le. .

Sudden short circuit test shall be carr ied out in line with lEe at voltage level
to be finalized during detailed engineering. .

\ .' I
\ '. . /' .'---,

,
\ \

/ .
"··1 .

d) Routine tests on generator exciter

• Resistance of wind ings
• Insulation res istance
• High vult"gt: rests
• Short-c ircuit characteristic
• No-load characteristic.

111" OA011F1CHT-1570270S-Y5
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Moton
IEC 60034, 150 1680, ISO 10816

• Type tests (each motor type) as far as type test certifica tes are not
available
• measurement of starting (locked rotor) curr ent and torque
• power factor and efficiency measurement
• heat run test
• noise measurement
• temperature rise measu rement

• Routine tests (each motor)
• measurement ofwinding resistances
• measurement of shaft current
• no- load and current measu rement

no-load short circu it measurement
• open circuit seco ndary induced voltage test at stand still (wound rotor)

dielectri c test (high voltage test)
• measurement of insulation resistance
• overspeed tests (120% for 2 minutes )
• check of motor vibrat ions '

osci llographic measurement of starting current.

Emergen cy diesel sets
All relevant routine and type tests according to:

ISO 3046

ISO 8528

Reciprcceting internal combustion engines ­
Performance
Generating sets with rec iprocrating internal
combustion engines

a} Type tests
The diesel generato r unit (DGU)and all auxiliary equipment shall be futly
type tested. These tests shall include all type tests as defin ed in the relevant
latest IEe and ISO recommendation (as a minimum requ irement).

B0-224
OOO ;' Z'i

Evidence shall be given thai the DOU together with the auxiliary equipment
to be provided, under these specifications, have successfully passed a ll type
tests of design, service frequency, impulse, insulation level. dynamic
operating range, and elect rical and mechanica l endurance performance, as~~
appropriate and as specified. i" 4 '"
However, Ifdeemed necessary, the Employer shall decide if additional - sBIFPCL ~
an: required to be performed by the Tenderer/Contract or. ~~

* 'i'l
The Ten derer/Contractor shall supply certified copies of type test certi ficates
covering the proposed DGU ofsimilar capacity or higher, operating range,
data features, design and consg;tion> : . -..".._-~ .

. :. ( 'v .
. i/~
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b) Sample tests
Sample Tests shall be performed, comprising as a minimum the following
tests :
• Visual checks and measurements of dimensions
• Functional tests,

c) Routine tests
The Tenderer! Contractor is required to carry out routine tests on each
assembled and finished diesel generator unit and its relevant auxiliary
equ ipment to demonstrate the integrity ofthe system.

Routine test certificates shall be submitted for the Employer' s review and
approva l before shipment ofthe DGU.

The DGU shall pass all the routine tests as la id down in the relevant latest
revisions of lEC & ISO Standards. In addition, the visual Inspection, which
shall determine conformity of the DGU & the relevant equipment with the
requ irement, shall be part of the routine tests ,

The acceptance test for the diesel engine at the Manufacturer's workshop
test bed shall include the measurements, calc ulations and functional checks
stated in ISO 3046-1 (E).
A test report in English shall be issued according 10 ISO 304 6~ 1 (E) giving
evidence of the following data:

• Engine model, order No., rated output, operating speed, number of
cylinders, bore, stroke, compression ratio , cylinder displacement, no. of .
strokes, date nf tcst, the Employer's name, inspector 's name, ambient air
temperature, relative humidity, barometric pressure, fuel specifi c gravity,
fuel net calorific value, setting data of injection pump, firing sequence,
valve timings, type offuel oil filter, type oflu be oil filter, type of
turbocharger and Inter-cooler. type ofgovernor type of injectors.

The Tenderer/Contractor shall submit together with the test report a
certificate showing the emission levels of the exhaust gases : NOx, CO and
PM (particulate matter),

The diesel engine shall be proven to be capable of operating' in steady state
condition on aJI above mentioned loads. If the diesel engine fails to operate
in steady stale condition on one or more loads, this engine type shall be not
accepted for the scope ofthe diesel gene rator units.

r (
;. . , d) Special tests
'\ ' , , The diesel engine shall be at least tested in total for one hour at

~/' fo llowing loads. i
• Warm-up of the diesel engine as required
• 2S % load operation 10 minutes
• SO% load operation 10 minutes

8140AD11FICHT,1S7D2705-v5
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FICHTNER AJ / 80-225

,;:/\JY 00a;: 38

Technical purchase specification for Foam Pumps with Drive assembly, Doc No: PY51483, Page 131 of 231



• 7S % load operation
• Full load operation
• 110 % load operation
• Cool down of the diesel engine.

10 minutes
20 minutes
20 minutes

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

The diesel engine shall be proven to be capable for operation in steady state
condition on all above mentioned loads. If the diesel engine fails to operate
in steady state condition on one or more loads, th is engine type shall not be .
accepted.

Low voltage switchgear
The following standards and regulations or equivalent shall be used :

rsc 60947
IEe 61439
rsc 60529
IEC 60898
IEC 60079

IEC 60947

Low-voltage switchgea r and control gear
Low-voltage switchgear and control gear assem blies
Degrees of protec tion provided by enclosures (IP Code)
Specifications' for circuit-breakers
Electrical apparatus for potentially explosive
atmospheres
Regulations for low-voltage switchgear

The " Design Verification" ot all low voltage swilchgearsl motor control
centers shall he carried out by following methods:

• "Testing" for the Pes. No. 1., 2.,3 ., 4.,5.,9,,1 0., II ., 12. and 13 of
lEC 61439- IIAnnex D, Tahle 0 .1 .

• "Assessment" for the Pas . No.6., 7. and 8 ofIEC 61439- IIAnnex D.
Table n.r

In addition to the above tests for which certificates shall he submitted, at.
least the following tests shall be perfo rmed in the manufacturer's workshop
on the individual apparatus and on the com plete insta llation, respectively, all
in accordance with IEe Standards :

FICHTNER

• Visual inspec tion
• Power frequency HV tests at main circu it
• Dielectric tests of the auxiliary and control circuits
• 'l:unet ional test ofthe control circuits
• Check of the operational sequence. 0_

/:--: :~
r / '\- \
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Capacitors

IEC 60831
IEC 6087 1
lEC 60931
lEC 60143
lEC 60358
IEC 60384

Shunt power capacitors
Shunt capacitors for A.C . power systems
Shunt power capacitors
Series capacitors for power systems '
Coupling capacitors and capacitor divi ders
Fixed capacitors for use in electronic equipm ent

Batteri es, cha rg ing eq uipm ent inve rters a nd DClDC co nverters

IEC 60086
IEC 60119

lEC 60146
lEC 60896
IEC 61204

Primary batterie s
Recommendations for polycrystalline
semiconductor rectifier stacks and eqc lp-nent
Semiconductor converters
Stationary lead-acid batteries
Low voltage power supply devices DC output

Chargers and batteries shall be tested together in the factory. Testing of
chargers and batteries together at.site will also be accepted. All factory tests
shall be repeated at site.

Cha rgers
• Visual inspection (tv bl. repeated on site)
• Funct ional tests (to be repeated on site) _
• Heat run (type test)
• Output voltage stability measured for 25% load steps
• Ripple voltage meas urement without connected battery
• Ripple measurement (vol tage and current) with connected batte ry (at site

will also be accepted.
• Insulation test (to be repeated on site).

Batteries
• Visual inspection (to be repeated on site)
• Insulation lest (to be repeated on site)
• Charge tes t and discharge tests

Fuse Box
• Visual inspection (to be repe ated on site)
• Funct ional tests (o r, site)
• Insulation test (en cite)

Inverters and DCIDC conv erters
• Visual inspect ion (to be repeated on site)
• Funct ional tests (to be repeated on site)
• Heat run (type test)
• Insulation test (to be repeated on site).

/,
" {
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Lamps and accessories

HV. , 1otV- and Lv-cables
All relevant routine and type tests according to:

,~~
/ ; ,\'( ,-.1; .- -to. \

\ I
, ,/',

--------

FICH T N ER

Double-capped fluorescent lamps
Lamp control gear
Ballasts for tubular fluorescent lamps
Glow starters for fluorescent lamps
Luminar ies
High-pressure mercury vapor lamps
Lamph olders and starter holders for tubular
fluorescent lamps
Single-capped fluorescent lamps
Highpressure sodium vapor lamps
Low pressure sodium vapor lamps
Auxiliaries for lamps ·
Part 2-13: lamp control gea r for LED Modules
LED modules for general lighting • Safety
specifications
Self-ballasted LED· lamps for general lighting
services by voltage > 50 V - Safety specifications
Self-ballasted LED-lamps for generallighting .
services by voltage > SO V - Perforce requirements
Photobiological safety
DC or AC supplied electronic contro l gear for LED
modules - Perforce requirements
Part 2·2: miscellaneous lampholdcrs· Connectors
for LED-modules
LED Modules for general lighting - Performance
requirements
Luminares Performance

High voltage lest techniques
Insulation co-ordination
Impulse tests on cables and their accessories
Common lest methods for insulating and sheathing
materials of electric cab les
Power cables with extruded insulation and their
eccesso.Ies for rated voltages above 30 kV up 150 kV
Power cables with extruded insulation and their
accessories for rated voltages above 150 kY up 500 kY
Power cables with extruded insulation and the ir ..,;;:::;;"'"
accessories for rated voltages from I kY up to 30 kY l.(~~

, BIFPCL ~,
•~* .<to'''''

lEC 60081
IEC 61347
IEC 60921
IEC 60155
IEC 60598
IEC 60188
IEC 60400

IEC 60901
IEC 60662
lEC 60192
IEC 60923
IEC 61347
IEC 62031

IEC 62560

IEC 61612

IEC 62471
lEC 62384

IEC 60838

IEC/PAS
62717

IEC/PAS
62722

IEC 60060
IEC 60071
IEC 60230
IEC 608 11

lEC 60840

lEC 62067

IEC 60502

e140A011FICHT-1 510210~v5
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aJ LV~Qbla

LV cables shall be workshop tested as per IEC 60502-1 with the following
tests as a minimum:

Type tests:
• electrical type tests ace. to:
• non electrica l type test s ace. tc ..

IEC 60502 - I Clause 17
IEC 60502·2 Clause 18.

Also following additional type tests shall be car ried by the Contractor at
their own cost prior to the first shipment of all offered cab le if no type test
cert ificates of identical cables arc available:

• Fire Resistant accord ing to IEC 6033 1, BS 6387
• Flame Retardan t according to lEe 60332 '
• Low Smoke Test according to lEC 6'1 034
• Halogen Content Test according IEC 60754
• Water Tree Test of XLPE Insulat ion (accelerated)
• Test voltage = 3 x Vo
• Test frequency c 500 Hz
• Core environment = 400(: weter '
• Durati on of test = 4 month
• Test after 4 months: Dielectric stress withstand >14kV/mm.

Moreover, test certificate s shall be provided , proving that each cab le type to
be used has successfully passed type tests as required by the appl icable
standards during the last 12 months before award of contract. Othe rwise.
these tests have to be repeated or sample Sections.

Rout ine tests: acco rding lEe 60502 - ,I . Clause 15
• measureme nts of electrical resistance of cond uctors

Clause 15.2
• voltage tests acco rding to clause 15.3 .

Sample tests: according lEe 60502 - I . Clause 16
• conductor examination accord ing Clause 16.4
• check o f dimensions according Clause 16.5 to 16.8
• hot set test for EPR, HEPR and XLPE insul ations and etestomeric sheath

according Clause 16.9 .

r!Jj- BO-229

O., no, "
V\}!. '*r.

FICHTNER

b) M V-cables
MV cables shal l be .';lri--.:.: ...;J tested as per lEe 6050 ::!-2 with the followin g

tests as a minimum: "'""";;..

Type tests:
• electrical type tests acc. to:
• non electrica l type tests acc. to:

8140AOlfFI CHT-15702105-v5
BIFPCUEPC-Main Pllnl/2015111
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Also following additional type tests shall be carried by the Contractor at
their own cost prior to the first shipment of all offered cab le ifno type test
certificates o f identical cab les are available:

• Fire Resistant according to IEC 60331, BS 6387
• Flame Retardan t according to lEe 60332
• Low Smoke Test according to lEC 6103 4
• Halogen Content Test according lEe 60754
• Water Tree Test of XLPE Insulation (accelerated)
• Test voltage = 3 x Vo
• Test frequency = 500 Hz
• Core env ironment = 400c water
• Duration of test = 4 month
• Te»1 after 4 months: Dielectric stress withstand > 14kV/mm.

Moreover, test certificates 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 on sample Sections. -

Routine tests: according lEe 60502 - 2. Clause 16
• measurements of electrical resistance of conductors according to Clause

16.2
• partia l discharge test according to Clause 16.3 on cables having cores

with conductor screens and insulation screens in acco rdance with Clause
7.1 and 7.2

• voltage tests according to clause 16.4 .

Sample tests : according IEC 60502·2 Clause 17
• conductor examination accord ing Clause 17.4
• check of dimensions according Clause 17.5 to 17.8
• voltage test for cables of rated voltages above 3.6/6 (7.2) kV according to

Clause 17.9
• hot set test for EPR, HEPR and XLPE insulations and elatomeric sheath

according Clause 17.10.

c) Hv-cobtes
The 230 kY XLPE-Insulated Single-Core Underground Cables and
Accessor ies shall be tested as per latest IEC 62067 including all subsequent
amendments and relative standard. The EmployerlEngineer shall witne ss the
l ~qU:::1 :-) r ~ _l ~ ~ ._:.; ~ ; :__:.: *'. .-
The approval of the Emplcyerl Engineer or the passing of any such
inspection or test will not however. prejudice the right of the
Em ployerl Engineer to reject the 230 kV XLPE-Insulated Single-Core
Cables and accessories if it does not comply with the Specification .

~ . ~, 9-0 .
I.,' - ,\/?(,
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Defec ts discovered during the typeIroutineJsample tests shall entitle the
EmployerlEngincer to reject the cables/accessories fabricated for this
Project.

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

For the definitkms of the Type Tests . Sample Tests. Routine Tests and Tests
after installation, reference shall generally be made to the relevant lEe
Standards.

HV ca bles and accessories shall be workshop tested as pe" IEe 62067 with
the following tests as a minimum:

Type tests on cable .f)'.ftem.r: according clause 12:

• Electrical type test according Clause 12.4
• Check: of insulation th ickness ace . to Clause 12.4.1
• Bending test on the cables ace. to Clause 12.4.4 follo wed by

instal lation of accessories and a part ial discharge test ace. to Clause
12.4.5
Tan S measurement ace . to Clause 12.4 .6

• Heating cycle voltage test ace . Clause 12.4.7
• Parti al discharge test ace. to Clause 12.4..5 (at ambient and at high

temperature)
Switching impulse vol tage test ace . to C lause 12.48

• Lightning impulse voltage test followed by a power frequency voltage
test ace. to Clause 12.4.9

• Test of outer protection for joints
• Examination of cable system wita cable and accessories after

completion c f'tests ace. to Clause 12.4.10 .
• Tesitivity of sem i-conducting screen ace . to Clause 12.4.11 .

-.-.-
F ICHTNER

• Non electrical type tests acco rding to Clause 12.5
• Check o f dime ns ions ace. to Clause 12..5. 1
• Tests for determination the mechanical properties of insulation ace . to

Clause 12.5.2
Tests for determination the mechanical propert ies c fc versheers ace . to
Clause 12.5.3

• Aging tests ace. to C lause 12..5 .4
• Pressure tel> l at hign ccruperature on ovcrsbeets ace. ro Clause 12..5.6

Other test on ovcrsbects accordin g to the type used.
Hal set test for XLPE insulation ace . to Clause 12.S.10

• Measurement of carbon black ofblaek PE oversheats ace. to C lause~~
125.12 • Q.

• Water penetration test ace. to Clause 12..5.. !.~ ~ ~ BIFPCL
-" -" ~, -, ", ~. , " ~ ~
• . \ ::.t\,,' , " i .........,;
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Also following additional type tests shall be carried by the Contractor at
their own cost prior to the first shipment ofall offered cab le if no type -test
certificates ofidentical cables are ava ilable:

• Fire Resistant according to IEC 6033 1, BS 6387
• Flam e Retardant according to lEC 60332
• Low Smoke Test according to IEC 61034
• Halogen Content Test accord ing IEC 60754
• Water Tree Test of XLPE Insulation (acce lerated)

• T est voltage 3 x Vo
• Test frequency = 500 Hz
• Core environment = 400C water
• Durat ion oftest = 4 month
• Test after 4 months: Dielectric stress withstand >14kVImm.

Cables and accessories shall have passed type approval tests in acco rdan ce
with IEC Specificat ions and detail s of the cable designs offered shall be
given in the appropriate place in the Technical Schedules. Type test reports
shall include cable design deta ils and design drawings of each jointing
accessory included in the type test,

The Tenderer/Contractor shal l submit cert ified copies of type test
certificates covering the proposed Cables.

Routine tests : acco rding Clause 9
• partial discharge test accord ing to Clause 9.2
• voltage tests according to according to Clause 9.3
• electrical test on oversbeerh according to Clause 9.4

FICHTNER \ ,

Samp le tests; according to Clause 10
• conductor examination according Clause l OA
• meas urement of electrical resistance of conductor accord ing to

Clause 10.5
• measurement of thickness of insulation and oversheat h according to

Clause 10,6
• measuremen t of th ickness of meta llic sheath according to Clause 10.7
• measurement of diameters according to Clause 10.8
• hot set test XLPE insulations and etatomeric sheath according

Clause 10.9
• measurement of capacitance accord ing to C lause 10.10
• lightning impuls.. voltage test fc'lows by a power frequency voltage test

according to Clause 10.12
• water penetration test according Clause 12.5.14
• Lead alloy composition and behavior (BS 3908, BS EN 12548) .

/ ~ , %r
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Type tests ofaccessories
All accessories shall be tested as per lEe 62067 and all subsequent
amendments and relat ive standards co nsidering Test of Outer protection for
buried joints (if applicable).

Routine Tests, Insulation Joints
The insulation flange shall be designed to withstand tests voltages as
spec ified in the Techn ical Data Sheets and shall be tested accordingly.

Routine Tests, Bonding/Earthing Leads
The Bondin gfEarth ing Leads shall be designed to withstand tests voltages
and cu rrents as specified in the Technical Data Sheets and shall be tested
accordingly.

Telecommu nication insta llations
lEe 60215 Safety requirements for rad io transmitting equ ipment

Aerial!
IEC 60169 Radio- freq uency connectors

Power ins tallatioDs up to 1000 V
TEe 603 64 Elect rical installations of buil di ngs
lEC 61439-4 P art icular requirements for assemblies for
construction sites (ACS)

Power insta lla tion a bove 1000 V
lEe 60060 High-vol tage lest techniques
IEC 62271 HV switchgear and contro l gear
(inc l. Appendix AA "Internal Arc Test")

Protection eq u ipmen l
Equ ipment for modular static protection systems (e .g. gen erator. distance .
busbar, protect ion, erc.) pre-assembled in the relevant stand ardized boards!
cubicles etc . sha ll be tested in the manufacturers ' workshops acco rding to
lEe 60255 as far as wiring and proper function is concerned. Simulated
inputs (binary signals. current and voltage inputs from test power supplies)
shall be used.

Fire alarm system
All re levant routine and type tests according to;
NFPA Nationa l r ;fl: Protection Association
DIN VDE 0800 Telecommunications
DIN VDE 0833 Alar m systems for fire. intrusion and hold-u~~

_- -----.. <L ' 4
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भारत हेवी इलेिक्ट्रकÐस िलिमटेड
BHARAT HEAVY ELECTRICALS LIMITED 

रामचÆद्रापुरम, हैदराबाद - ५०२०३२ 
RAMACHANDRAPURAM, HYDERABAD - 502 032 

पिरयोजना इजंीिनयिरंग एवं प्रणाली िवभाग 
PROJECT ENGINEERING & SYSTEMS DIVISION 

 

 

पिरयोजना / PROJECT : 2 X 660 MW MAITREE SUPER THERMAL POWER PROJECT, RAMPAL, 
BANGLADESH                           
िवषय / SUB : PQC format for Foam Pump and Drive assembly 

 
The bidder shall have engineered, packaged, supplied, installed, commissioned and tested in the last 
Ten(10) years, at least Two (02) nos. FM approved/UL listed Foam Pump package [1 no Motor driven 
& 1 no Diesel Engine Driven] of identical or similar packages (or higher capacity packages) in terms 
of Flow, Discharge pressure, Material of construction (CS/CI/SS), speed in the last Ten years and same 
shall have commissioned and kept in trouble free operation. Vendor to give documentary evidence for 
the same.  The ten years time period mentioned above shall be reckoned from the Intial bid due date. 
 
As a proof for the same, Date of Supply/ Commissioning report/Customer Satisfaction report 
will be considered and same to be provided by Bidder. 
 
 
Bidders shall furnish the details as per the below mentioned table along with technical offer for 
assessment of Bidder with reference to PQC indicated as above. 
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HYDERABAD 

 
 

 
 
 

QAP GUIDELINES &  FORMAT 
 

 
 

( ANNEXURE - 7) 
 
 
 

The QAP format and guidelines for filling up the format shall be used by vendor for 
preparation and submission of QAP after order placement. 

 
 
 
 

Note :  
 
1. Typical /Indicative /Standard QAP(s) for equipment /package attached is reference 

document and to use by successful bidder in future for preparation and submission of 
QAP for BHEL /CUSTOMER approval.   

 
2. No deviation to reference document is acceptable.  
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HYDERABAD 

 
GUIDELINES TO VENDORS FOR  

PREPARATION OF QUALITY ASSURANCE PLAN 
 
1. QAP shall be made in landscape mode on A4 size paper as per the format enclosed. 

Font size shall be minimum 10. 
 

2. Each page of QAP shall contain the following information. 
a) Vendor’s name & address. 
b) Customer: BHEL, Hyderabad. 
c) Project. 
d) BHEL Product Standard Number/revision number as referred in P.O. 
e) BHEL Purchase Order Number & Date. 
f) Product as per P.O. description. 
g) QAP Number (unique and shall not repeat)/revision number/date. 
h) Page number and number of pages        
 

3. QAP shall contain four parts / stages as follows. 
a) Raw materials and bought out items. 
b) In process Control / Inspection. 
c) Final assembly, Inspection & Testing. 
d) Painting, preservation & packing.  

 
4. Under ‘Component’, indicate name of the component (say casing, rotor, pressure gauge, 

etc). 
 
5. Under ‘Characteristics’, indicate appropriately (say chemical analysis, mechanical 

properties, NDT (UT,DP etc.), hydrostatic test, calibration check etc.) 
 
6. Under ‘Class’, indicate minor, major or critical depending on the importance of 

characteristic. 
 
7. Under ‘Type of check’, indicate appropriately (say chemical, mechanical, UT, DP etc.) 
 
8. Under ‘Quantum of check’, indicate appropriately (say 100%, 10%, sample, per melt, per 

heat, all pieces etc.) 
 
9.Under ‘Reference document’ and ‘Acceptance norms’, appropriate National & 

International standards, BHEL standards, approved drawing references etc. should be 
indicated. It is not correct to mention as “Vendor’s internal standards or Vendor’s 
standard practice etc.”. If vendors’ internal standards are referred, same shall be in line 
with BHEL Spec. indicated in the P.O. These may require review & approval by our 
Engineering dept. 

 
10. Under ‘Format of record’, indicate appropriately supplier’s test certificate, calibration 

certificate, lab report, inspection report etc.  
 
11. Please refer ‘Agency’ in QAP format.  

   Under P: Perform,  W: Witness,  V: Verify 
   Indicate against each characteristic 1: (BHEL CQS/Nominated inspection agency), OR 
   2:  (Vendor / Sub vendor)  
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   Note: Performing agency is normally vendor or his sub vendor (Legend 2). Where     
   witness points are indicated in specification, P.O., Drawing etc., for such operations,   
   Under Witness (W) column use 1. Under 'Verify' column, use code1. 

 
12. Under ‘D’ please put (� Tick) against each characteristic where vendor proposes to 

submit test certificate/report etc. OR as required as per BHEL Specification. 
                      
                     13. Vendor’s signature & stamp should be available on each page of QAP. 

 
                     14. Vendor should read the BHEL Product Standard thoroughly and QAP should be made 

only inline and relevant to the Specification & Approved Drawings. 
 

                     15.The following operations/characteristics/check points may be included (AS 
APPROPRIATE) 
a) Visual check 
b) Dimensional check 
c) Mechanical and Chemical properties. 
d) Surface preparation before painting (by chemical cleaning, sand blasting, shot blasting 

etc. as the case may be.) 
e) Painting check for shade, Dry Film Thickness (DFT), Adhesion/ peel off test etc. 
f) Check for correctness for all components mounted as per General arrangement 

Drawing, Bill Of  Materials (BOM), etc. for range, rating, make, color, size, location 
as per GA, quantity, label description including tag nos., annunciator  facia, loose 
components, accessories, spares etc. 

g) Verification of test certificate for protection class for the enclosures.   
h) Mechanical functioning of switches. 
i) Continuity of earthing and provision of earth points. 
j) Colour coding of wiring, size, tightness & dressing of wiring. 
k) Review of test certificates of assembled items, raw materials, internal test reports etc. 
l) Witness of functional checks, which may include mechanical run & electrical run, 

H.V.test, IR measurement, Electrical and Mechanical tests etc.     
m) PQR, WPS, Welder Qualification Record, welding records (fit up, DP) etc. 
n) Material identification ( for punch marks of serial numbers, Heat No, Melt No,  

Inspector's stamp etc.) 
o) Hydraulic Pressure Test, Pneumatic Pressure Test, Liquid Penetration Examination and 

other Non-Destructive Tests. 
p) Tests on Galvanised items (Visual, Hammer Test, Knife Test, Thickness, Pierce Test 

(Copper sulphate test), Hydrogen evaluation test, Stripping test (for Mass of Zinc 
coating)   

q) All tests as per BHEL Product Standard & approved drawings including Type tests and 
Routine tests on individual items and on System as a whole. 

r) Packing and Preservation.    
                     16.  QAP Format enclosed. 
                     17.  Typical Manufacturing QAP(s) is /are attached. 
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VENDOR’S NAME & ADDRESS: MANUFACTURING QUALITY PLAN QP. NO.: 
CUSTOMER: BHEL, HYDERABAD – 32. 
PROJECT:  
PRODUCT:  

BHEL P.O.NO.: 
P.O.DATE: 
BHEL SPEC:                         REV: 

REV NO:  DATE:  

PAGE 1 OF 1 
SL 
NO COMPONENTS CHARACTERISTICS CLASS TYPE OF 

CHECK 
QUANTUM 
OF CHECK 

REFERENCE 
DOCUMENT 

ACCEPTANCE 
NORMS 

FORMAT OF 
RECORD 

*

D 
AGENCY REMARKS P W V 

1.0 RAW MATERIALS & BOUGHT OUT ITEMS           
              
              
              
              
              
              

2.0 INPROCESS INSPECTION            
              
              
              
              
              

3.0 FINAL INSPECTION & TESTING            
              
              
              
              
              

4.0 PRESERVATION & PACKING            
              
              
              
              
 
VENDOR TO NOTE: THIS FORMAT IS IN MICROSOFT WORD. HEADER & FOOTER SHALL BE AVAILABLE IN EACH PAGE OF QP. QP SHALL BE IN 
LANDSCAPE & A4 SIZE ONLY. FONT SIZE SHALL BE MIN 10. VENDOR SHALL SIGN & STAMP IN EACH PAGE OF QP. LOI REF. & DATE ARE NOT 
ACCEPTABLE. P.O.NO. & DATE SHALL BE INDICATED.  QP NO. SHOULD BE UNIQUE AND SHALL NOT REPEAT. ALL THE TESTS / CHECKS INDICATED 
IN THE BHEL SPEC. SHALL BE INDICATED IN THE QP. 
 

LEGEND:  P: PERFORM,   W: WITNESS, V: VERIFICATION.  INDICATE 1 FOR BHEL CQS 
(OR BHEL NOMINATED INSPECTION AGENCY) & 2 FOR VENDOR/SUB VENDOR AS 
APPROPRIATE AGAINST EACH COMPONENT /CHARACTERISTIC UNDER P, W & V 
COLUMNS. * FOR ITEMS MARKED  (TICK) IN COLUMN ‘D’, TEST CERTIFICATES 
SHALL BE SUBMITTED TO BHEL FOR RECORDS. 

PREPARED BY 
 
 
 
 
VENDOR’S SIGNATURE & STAMP 

APPROVED BY 
 
 
 
 
BHEL QA SIGNATURE & STAMP 

APPROVED BY 
 
 
 
 
CUSTOMER’S SIGNATURE & STAMP 
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                  TYPICAL MANUFACTURING QUALITY PLAN MQP. NO.:  

PROJECT ENGINEERING & SYSTEMS 
DIVISION BHEL, 
RC PURAM, HYD-502032 

PROJECT:  
PACKAGE: GEAR PUMPS (FM APPROVED/UL 
LISTED) 
BHEL TECH SPEC:  

REV NO:  DATE:  

PAGE 1 OF 4 

SL 
NO COMPONENTS CHARACTERISTICS CLASS TYPE OF 

CHECK 
QUANTUM 
OF CHECK 

REFERENCE 
DOCUMENT 

ACCEPTANCE 
NORMS 

FORMAT OF 
RECORD 

*

D 
AGENCY REMARKS P W V  

LEGEND:  P: PERFORM,   W: WITNESS, V: VERIFICATION.  INDICATE 1 FOR BHEL CQS (OR BHEL NOMINATED INSPECTION AGENCY) & 2 FOR VENDOR/SUB VENDOR AS APPROPRIATE AGAINST 
EACH COMPONENT /CHARACTERISTIC UNDER P, W & V COLUMNS. * FOR ITEMS MARKED  (TICK) IN COLUMN ‘D’, TEST CERTIFICATES SHALL BE SUBMITTED TO BHEL FOR RECORDS. 

 

1.0 RAW MATERIALS & BOUGHT OUT ITEMS 
1.1 

Casing 

Visual check Major Visual 100% 

Tech Spec/ Approved 
Datasheet/ Approved Drawing 

-- -- 2 2 --  

1.2 Dimensional check Major Measureme
nts 100% -- -- 2 2 --  

1.3 Chemical & Mech. 
Properties Major 

Chemical & 
Mech. 

analysis 

1 per 
heat/lot MTC √ 2 2 1  

1.4 Heat treatment for 
all castings Major HT 100% HT chart √ 2 2 1  

1.5 Stator and rotor Chemical & Mech. 
Properties Major 

Chemical & 
Mech. 

analysis 

1 per 
heat/lot MTC √ 2 2 1  

1.6 Mechanical seal  Material and leakage 
check (Air test) Major 

OEM’s  
certificate 

review 
100% OEM’s  

certificate √ 2 2 1  

1.7 Bearing and 
bearing housing Make and Model  Major 

OEM’s 
certificate 

review 
100% OEM’s  

certificate √ 2 2 1  

1.8 Coupling Chemical & Mech. 
Properties Major 

Chemical & 
Mech. 

analysis 

1 per 
heat/lot MTC √ 2 2 1  

1.9 
Strainer 
(as applicable) 
 

Chemical & Mech. 
Properties and  
 

Major 
Chemical & 

Mech. 
analysis 

1 per 
heat/lot 

OEM’s  
certificate √ 2 2 1  

1.10 NDT and hydro test Major DP and RT 
and testing 100% 

NDT reports 
and hydro 
test reports 

√ 2 2 1  
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                  TYPICAL MANUFACTURING QUALITY PLAN MQP. NO.:  

PROJECT ENGINEERING & SYSTEMS 
DIVISION BHEL, 
RC PURAM, HYD-502032 

PROJECT:  
PACKAGE: GEAR PUMPS (FM APPROVED/UL 
LISTED) 
BHEL TECH SPEC:  

REV NO:  DATE:  

PAGE 2 OF 4 

SL 
NO COMPONENTS CHARACTERISTICS CLASS TYPE OF 

CHECK 
QUANTUM 
OF CHECK 

REFERENCE 
DOCUMENT 

ACCEPTANCE 
NORMS 

FORMAT OF 
RECORD 

*

D 
AGENCY REMARKS P W V  

LEGEND:  P: PERFORM,   W: WITNESS, V: VERIFICATION.  INDICATE 1 FOR BHEL CQS (OR BHEL NOMINATED INSPECTION AGENCY) & 2 FOR VENDOR/SUB VENDOR AS APPROPRIATE AGAINST 
EACH COMPONENT /CHARACTERISTIC UNDER P, W & V COLUMNS. * FOR ITEMS MARKED  (TICK) IN COLUMN ‘D’, TEST CERTIFICATES SHALL BE SUBMITTED TO BHEL FOR RECORDS. 

 

1.10 
Instruments  
and JB 
(as applicable) 

MOC,  
hydro test reports, 
Calibration reports 
and Type test 
certificates  

100% 
OEM’s  

certificate 
review 

100% OEM’s  
certificate √ 2 2 1  

1.11 
Interconnecting 
pipes and fittings 
(as applicable) 

Chemical & Mech. 
Properties Major 

Chemical & 
Mech. 

Analysis 

1 per 
heat/lot 

 
MTC 

 
√ 2 2 1  

1.12 
Gaskets, 
Flanges, and 
Fasteners 

Chemical & Mech. 
Properties  Minor 

Chemical & 
Mech. 

Analysis 

1 per 
heat/lot  MTC √ 2 2 1  

2.0 INPROCESS INSPECTION 

2.1 
Fabrication of 
casing and other 
components  

WPS, PQR and 
WQR Major Document 

verification 100% 

Tech Spec/ Approved 
Datasheet/ Approved Drawing 

WPS, PQR 
and WQR -- 2 2 1  

2.2 

Casing 

NDE Major DPT/MPI 100% NDE reports √ 2 1 --  

2.3 
Casing hydrostatic 
strength and flange 
& gasket tightness 

Critical Hydrostatic 
test 100% Test reports √ 2 1 --  

2.4 Butt welds on 
casing (if any) NDE  Major RT  100% IR √ 2 2 1  

2.5 Fillet welds on 
casing (if any) NDE Major MPI  100% IR √ 2 2 1  

2.6 Stator  NDE Major  DPT / MPI  100% NDE reports √ 2 2 1  
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                  TYPICAL MANUFACTURING QUALITY PLAN MQP. NO.:  

PROJECT ENGINEERING & SYSTEMS 
DIVISION BHEL, 
RC PURAM, HYD-502032 

PROJECT:  
PACKAGE: GEAR PUMPS (FM APPROVED/UL 
LISTED) 
BHEL TECH SPEC:  

REV NO:  DATE:  

PAGE 3 OF 4 

SL 
NO COMPONENTS CHARACTERISTICS CLASS TYPE OF 

CHECK 
QUANTUM 
OF CHECK 

REFERENCE 
DOCUMENT 

ACCEPTANCE 
NORMS 

FORMAT OF 
RECORD 

*

D 
AGENCY REMARKS P W V  

LEGEND:  P: PERFORM,   W: WITNESS, V: VERIFICATION.  INDICATE 1 FOR BHEL CQS (OR BHEL NOMINATED INSPECTION AGENCY) & 2 FOR VENDOR/SUB VENDOR AS APPROPRIATE AGAINST 
EACH COMPONENT /CHARACTERISTIC UNDER P, W & V COLUMNS. * FOR ITEMS MARKED  (TICK) IN COLUMN ‘D’, TEST CERTIFICATES SHALL BE SUBMITTED TO BHEL FOR RECORDS. 

 

2.7 Rotor NDE Major 

DPT / MPI 
and UT  
(if shaft 

diameter > 
50 mm) 

100% NDE reports √ 2 2 1  

2.8 Wear rings NDE and  
hardness test  Major 

DPT and 
hardness 

test  
100% 

DP and 
hardness test  

reports 
√ 2 2 1  

2.9 
Interconnecting 
Piping  
(as applicable) 

NDE and leakage  Major DPT and 
hydro test 100% 

DPT and 
hydro test 

report 
√ 2 2 1  

2.10 Coupling Dynamic balancing Critical Balancing 100% IR √ 2 2 1  

2.12 Rotor assembly 
with coupling half Dynamic balancing Critical Balancing 100% IR √ 2 2 1  

3.0 FINAL INSPECTION & TESTING 

3.1 

Pump Assembly 
with job motor 
and job coupling 

Overall Dimensions Major Measurement 100% 

Tech Spec/ Approved 
Datasheet/ Approved Drawing 

IR √ 2 1 -- 
 

Only 10% 
witness by 

BHEL / 
BHEL’s 
TPIA, 

subjective to 
minimum 1 

pump of 
each size & 

type. 
 

3.2 
Performance test as 
per FM standard/UL 
standard 

Critical Testing 100%  TC √ 2 1 -- 

3.3 Dry Operation and 
Self-Priming Critical Testing 100%  TC √ 2 1 -- 

3.4 Endurance test Critical Testing 100% TC √ 2 1 -- 

3.5 Relief valve setting Critical Testing 100%  TC √ 2 1 -- 

3.6 Strip Examination Major Dismantling 100% TC √ 2 1 -- 
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                  TYPICAL MANUFACTURING QUALITY PLAN MQP. NO.:  

PROJECT ENGINEERING & SYSTEMS 
DIVISION BHEL, 
RC PURAM, HYD-502032 

PROJECT:  
PACKAGE: GEAR PUMPS (FM APPROVED/UL 
LISTED) 
BHEL TECH SPEC:  

REV NO:  DATE:  

PAGE 4 OF 4 

SL 
NO COMPONENTS CHARACTERISTICS CLASS TYPE OF 

CHECK 
QUANTUM 
OF CHECK 

REFERENCE 
DOCUMENT 

ACCEPTANCE 
NORMS 

FORMAT OF 
RECORD 

*

D 
AGENCY REMARKS P W V  

LEGEND:  P: PERFORM,   W: WITNESS, V: VERIFICATION.  INDICATE 1 FOR BHEL CQS (OR BHEL NOMINATED INSPECTION AGENCY) & 2 FOR VENDOR/SUB VENDOR AS APPROPRIATE AGAINST 
EACH COMPONENT /CHARACTERISTIC UNDER P, W & V COLUMNS. * FOR ITEMS MARKED  (TICK) IN COLUMN ‘D’, TEST CERTIFICATES SHALL BE SUBMITTED TO BHEL FOR RECORDS. 

 

3.8  Accessories and 
Spares (if any) Major BOM check 100% IR √ 2 1 -- 

4.0 PRESERVATION & PACKING 

4.1 

Pump and its 
components 

Direction of rotation, 
Stamping and 
Painting 

Major 
Visual, 

Shade & 
DFT 

Random 

Tech Spec/ Approved Datasheet/ 
Approved Drawing 

IR √ 2 2 --  

4.2 
Inspection reports/ 
certificate traceability 
index 

Major Visual 100% Index √ 2 2 --  

4.3 Packing # Major Visual 100% Packing 
List √ 2 2 -- 

# Seaworthy 
packing for 

export orders 
 
Notes:- 

1. This MQP should be read along with specification, approved drawings & approved datasheet. (Latest revisions to be considered as per PO). 
2. Specification/Drawing/datasheet shall prevail over quality plan for contradiction if any. 
3. Any project/customer specific requirements which shall be notified have to be fulfilled by the vendor at the time of execution of order. 
4. PMI to be witness by inspection agency for all accessible SS or AS parts. 

 
Abbreviations:- 
 
MTC - Material Test certificate     WPS  - Welding Procedure Specification 
IBR - Indian Boiler Regulations    PQR  - Procedure Qualification Record 
DFT - Dry Film Thickness      WPQ  - Welder Performance Qualification 
TC - Test Certificate      NDE  - Non Destructive Examination 
UTS - Ultimate Tensile Strength    Appd. Dwg. - Approved Drawing 
PMI - Positive Material Identification    OD  - Outer Diameter 
G.I - Galvanized Iron      ID  - Internal Diameter 
MOC -  Material of construction      
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                  TYPICAL MANUFACTURING QUALITY PLAN MQP. NO.:  
PROJECT ENGINEERING & SYSTEMS 
DIVISION BHEL, 
RC PURAM, HYD-502032 

PROJECT:  
PACKAGE: LT MOTOR  
BHEL TECH SPEC:  

REV NO:  DATE:  

PAGE 1 OF 4 

SL 
NO COMPONENTS CHARACTERISTICS CLASS TYPE OF 

CHECK 
QUANTUM 
OF CHECK 

REFERENCE 
DOCUMENT 

ACCEPTANCE 
NORMS 

FORMAT OF 
RECORD 

*

D 
AGENCY REMARKS P W V  

LEGEND:  P: PERFORM,   W: WITNESS, V: VERIFICATION.  INDICATE 1 FOR BHEL CQS (OR BHEL NOMINATED INSPECTION AGENCY) & 2 FOR VENDOR/SUB VENDOR AS APPROPRIATE AGAINST 
EACH COMPONENT /CHARACTERISTIC UNDER P, W & V COLUMNS. * FOR ITEMS MARKED  (TICK) IN COLUMN ‘D’, TEST CERTIFICATES SHALL BE SUBMITTED TO BHEL FOR RECORDS. 

 

 

1.0 RAW MATERIALS & BOUGHT OUT ITEMS 

1.1 

COPPER 
WIRE  

Enameled 
Copper Wire 

Overall diameter, 
elongation,  

Mandrel winding test,  
Peel test,  

springiness,  
Abrasion test,  

Cut through test,  
Heat shock test,  
Continuity test 

Major 

Measurem
ent and 

mechanical 
& electrical 

testing 

One 
sample per 

heat/lot 

National & international standard 
( IS or IEC) / technical 

specification/ approved drawing/ 
datasheet 

IR / supplier 
test 

certificate 

 
 
 
 
√ 2 2 1  

1.2 STEEL SHAFT 
Straightened 
Steel bar in  
black Finish 

Dimensions, surface 
finish, chemical 

composition 
Major 

Visual, 
measurem

ent and 
chemical 
testing 

One 
sample per 

heat/lot 

supplier test 
certificate 

 
 
√ 2 2 1  

1.3 NDT Major UT 100% supplier test 
certificate 

 
√ 2 2 1  

1.4 
ALUMINIUM 

INGOTS  
 

Chemical properties Major Chemical 
testing 

One 
sample per 

heat/lot 

supplier test 
certificate 

 
 
√ 2 2 1  

2.0 INPROCESS INSPECTION 

2.1 ASSEMBLY 
Completeness and 

correctness of 
assembly 

Major Visual 
verification 100% MO and manufacturer’s internal 

processes Log book -- 2 2 2  
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                  TYPICAL MANUFACTURING QUALITY PLAN MQP. NO.:  
PROJECT ENGINEERING & SYSTEMS 
DIVISION BHEL, 
RC PURAM, HYD-502032 

PROJECT:  
PACKAGE: LT MOTOR  
BHEL TECH SPEC:  

REV NO:  DATE:  

PAGE 2 OF 4 

SL 
NO COMPONENTS CHARACTERISTICS CLASS TYPE OF 

CHECK 
QUANTUM 
OF CHECK 

REFERENCE 
DOCUMENT 

ACCEPTANCE 
NORMS 

FORMAT OF 
RECORD 

*

D 
AGENCY REMARKS P W V  

LEGEND:  P: PERFORM,   W: WITNESS, V: VERIFICATION.  INDICATE 1 FOR BHEL CQS (OR BHEL NOMINATED INSPECTION AGENCY) & 2 FOR VENDOR/SUB VENDOR AS APPROPRIATE AGAINST 
EACH COMPONENT /CHARACTERISTIC UNDER P, W & V COLUMNS. * FOR ITEMS MARKED  (TICK) IN COLUMN ‘D’, TEST CERTIFICATES SHALL BE SUBMITTED TO BHEL FOR RECORDS. 

 

3.0 FINAL INSPECTION & TESTING 

3.1 

ROUTINE 
TESTING 

Measurement of 
winding resistance in 

cold condition 
Major Testing 100% 

National & international standard 
( IS or IEC) / technical 

specification 

TC 
 
√ 
 

2 1 --  

3.2 SH heater resistance  
(if applicable)  Major Testing 100% TC  

√ 2 1 --  

3.3 
Insulation resistance 
(before and after HV 

test)   
Major Testing 100% TC 

 
√ 
 

2 1 --  

3.4 

High voltage test at 
1.8 KV for 1 minute 

and space heater HV 
test 

Major Testing 100% TC 

 
 
√ 
 

2 1 --  

3.5 Direction of rotation Major Testing 100% TC √ 2 1 --  

3.6 

No load test 
 (measurement of NL 
A, voltage, NL power 

and NL RPM) 

Major Testing 100% TC 

 
√ 
 2 1 --  

3.7 
Reduced run up 

voltage test at ( rated 
volt√3)  

Major Testing 100%100% TC 
 
√ 
 

2 1 --  

3.8 Locked rotor test at full 
load current Major Testing 100% TC  

√ 2 1 --  

3.9 Vibration 
measurement Major Testing 100% TC  

√ 2 1 --  

3.10 Measurement of noise 
level Major Testing 100% TC √ 2 1 --  

3.11 120% over speed test Major Testing 100% TC 
 
√ 
 

2 1 --  
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                  TYPICAL MANUFACTURING QUALITY PLAN MQP. NO.:  
PROJECT ENGINEERING & SYSTEMS 
DIVISION BHEL, 
RC PURAM, HYD-502032 

PROJECT:  
PACKAGE: LT MOTOR  
BHEL TECH SPEC:  

REV NO:  DATE:  

PAGE 3 OF 4 

SL 
NO COMPONENTS CHARACTERISTICS CLASS TYPE OF 

CHECK 
QUANTUM 
OF CHECK 

REFERENCE 
DOCUMENT 

ACCEPTANCE 
NORMS 

FORMAT OF 
RECORD 

*

D 
AGENCY REMARKS P W V  

LEGEND:  P: PERFORM,   W: WITNESS, V: VERIFICATION.  INDICATE 1 FOR BHEL CQS (OR BHEL NOMINATED INSPECTION AGENCY) & 2 FOR VENDOR/SUB VENDOR AS APPROPRIATE AGAINST 
EACH COMPONENT /CHARACTERISTIC UNDER P, W & V COLUMNS. * FOR ITEMS MARKED  (TICK) IN COLUMN ‘D’, TEST CERTIFICATES SHALL BE SUBMITTED TO BHEL FOR RECORDS. 

 

3.12 

TYPE TESTS 

Measurement of 
winding resistance in 

cold condition 
Major Testing One /rating 

National & international standard 
( IS or IEC) / technical 

specification 

TC 
 
√ 
 

2 -- 1 

Verification 
of  

Identical 
Type test  
Report of 

same  
Rating 

 
 

Identical 
type test 

reports for 
motor 

ratings (not 
more than 5 
years old) 

will be 
provided. 

3.13 

Temp. rise test at full 
load ( load point for 
100%, 75% & 50% 

load ( full load, ¾  and 
½ load)  

Major Testing One /rating TC 

 
 
√ 
 

2 -- 1 

3.14 160% momentary 
overload test Major Testing One /rating TC 

 
√ 
 

2 -- 1 

3.15 Locked rotor amp and 
torque test Major Testing One /rating TC 

 
√ 
 

2 -- 1 

3.16 No load test Major Testing One /rating TC  
√ 2 -- 1 

3.17 Reduced voltage 
running up test Major Testing One /rating TC 

 
√ 2 -- 1 

3.18 
Insulation resistance 
test ( before and after 

HV test)  
Major Testing One /rating TC 

 
√ 
 

2 -- 1 

3.19 
HV test – 1.8 KV for 

winding and 1.5 KV for 
space heater  

Major Testing One /rating TC 
 
√ 
 

2 -- 1 

3.20 Vibration test Major Testing One /rating TC 
 
√ 
 

2 -- 1 

3.21 120% over speed test Major Testing One /rating TC 
 
√ 
 

2 -- 1 
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                  TYPICAL MANUFACTURING QUALITY PLAN MQP. NO.:  
PROJECT ENGINEERING & SYSTEMS 
DIVISION BHEL, 
RC PURAM, HYD-502032 

PROJECT:  
PACKAGE: LT MOTOR  
BHEL TECH SPEC:  

REV NO:  DATE:  

PAGE 4 OF 4 

SL 
NO COMPONENTS CHARACTERISTICS CLASS TYPE OF 

CHECK 
QUANTUM 
OF CHECK 

REFERENCE 
DOCUMENT 

ACCEPTANCE 
NORMS 

FORMAT OF 
RECORD 

*

D 
AGENCY REMARKS P W V  

LEGEND:  P: PERFORM,   W: WITNESS, V: VERIFICATION.  INDICATE 1 FOR BHEL CQS (OR BHEL NOMINATED INSPECTION AGENCY) & 2 FOR VENDOR/SUB VENDOR AS APPROPRIATE AGAINST 
EACH COMPONENT /CHARACTERISTIC UNDER P, W & V COLUMNS. * FOR ITEMS MARKED  (TICK) IN COLUMN ‘D’, TEST CERTIFICATES SHALL BE SUBMITTED TO BHEL FOR RECORDS. 

 

4.0 PRESERVATION & PACKING 

  
Painting*, 

(Shade, DFT,) 
Marking 

Major 
Visual, 

Measurem
ent 

Random Technical specification/ 
approved drawing/datasheet 

TC √ 2 -- 1  

  Packing* Major Visual Random Packing List √ 2 -- --  

 
 
Notes:- 

1. This MQP should be read along with specification ((Latest revisions to be considered as per PO), approved drawings & approved datasheet.  
2. Specification/drawing/datasheet shall prevail over quality plan for contradiction if any. 
3. Any project/customer specific requirements which shall be notified have to be fulfilled by the vendor at the time of execution of order. 

 
Abbreviations:-  

MTC – Material Test certificate               COC – Certificate of Compliance  DFT – Dry Film Thickness   
TC – Test Certificate   NDE – Non Destructive Examination  IR – Inspection Report 
DFT – Dry Film Thickness  IBR – Indian Boiler Regulations  IS – Indian Standards 
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                  TYPICAL MANUFACTURING QUALITY PLAN MQP. NO.:  
PROJECT ENGINEERING & SYSTEMS 
DIVISION BHEL, 
RC PURAM, HYD-502032 

PROJECT:  
PACKAGE: HT MOTOR  
BHEL TECH SPEC:  

REV NO:  DATE:  

PAGE 1 OF 4 

SL 
NO COMPONENTS CHARACTERISTICS CLASS TYPE OF 

CHECK 
QUANTUM 
OF CHECK 

REFERENCE 
DOCUMENT 

ACCEPTANCE 
NORMS 

FORMAT OF 
RECORD 

*

D 
AGENCY REMARKS P W V  

LEGEND:  P: PERFORM,   W: WITNESS, V: VERIFICATION.  INDICATE 1 FOR BHEL CQS (OR BHEL NOMINATED INSPECTION AGENCY) & 2 FOR VENDOR/SUB VENDOR AS APPROPRIATE AGAINST 
EACH COMPONENT /CHARACTERISTIC UNDER P, W & V COLUMNS. * FOR ITEMS MARKED  (TICK) IN COLUMN ‘D’, TEST CERTIFICATES SHALL BE SUBMITTED TO BHEL FOR RECORDS. 

 

1.0 RAW MATERIALS & BOUGHT OUT ITEMS

1.1 
 

Shaft forging,  
Magnetic Steel 

sheet,  
Stator winding  
copper, Rotor 

winding  
copper   

Properties as per 
Specification/ 
drawing. 

Major 

Elec./  
Mech./  
Chem./  

NDT 

Sample Tech Spec/ Approved Datasheet/ 
Approved Drawing TC/COC √ 2 2 1  

2.0 INPROCESS INSPECTIONS 

2.1 
 

 
 
 
 
Stator Complete 

Measurement of   
RTD’s resistance Major Electrical 100% 

Tech Spec/ Approved Datasheet/ 
Approved Drawing 

 
 

TR 

 
√ 2 2 1  

Inter turn insulation  
Surge Voltage  
(Baker) test 

Major Electrical 100% 
 

TR 
√ 

2 2 1  

HV  & IR of stator   
Winding, Tan delta 
Test 

Major Electrical 100% 
 

TR 
√ 

2 2 1 
>3.3KV, values 

for  
information only 

2.4 

 
 
Rotor Complete 

 
HV & IR of rotor  
winding (For SRIM)   
 

Major Electrical 100% 

 
TR 

 
√ 2 2 1  

Dynamic Balancing at 
rated  speed Major Testing 100% 

 
TR 

√ 2 2 1  

2.5 

 
 
Motor Assy. 

Dimensional checks  
(Shaft center height,  
Key way dimensions,  
Shaft ext. 
dimensions) 
 

Major Measure
ment 100% 

 
 

TR 

 
√ 

2 2 1  
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                  TYPICAL MANUFACTURING QUALITY PLAN MQP. NO.:  
PROJECT ENGINEERING & SYSTEMS 
DIVISION BHEL, 
RC PURAM, HYD-502032 

PROJECT:  
PACKAGE: HT MOTOR  
BHEL TECH SPEC:  

REV NO:  DATE:  

PAGE 2 OF 4 

SL 
NO COMPONENTS CHARACTERISTICS CLASS TYPE OF 

CHECK 
QUANTUM 
OF CHECK 

REFERENCE 
DOCUMENT 

ACCEPTANCE 
NORMS 

FORMAT OF 
RECORD 

*

D 
AGENCY REMARKS P W V  

LEGEND:  P: PERFORM,   W: WITNESS, V: VERIFICATION.  INDICATE 1 FOR BHEL CQS (OR BHEL NOMINATED INSPECTION AGENCY) & 2 FOR VENDOR/SUB VENDOR AS APPROPRIATE AGAINST 
EACH COMPONENT /CHARACTERISTIC UNDER P, W & V COLUMNS. * FOR ITEMS MARKED  (TICK) IN COLUMN ‘D’, TEST CERTIFICATES SHALL BE SUBMITTED TO BHEL FOR RECORDS. 

 

3.0 FINAL INSPECTION AND TESTINGS 
 

 
3.1 
 

 

 
 
 
 

MOTOR 
ROUTINE 

TESTS 

Verification of DOR, 
Name plate, Terminal 
box location, Phase 
sequence 

Major Electrical 100% 

Tech Spec/ Approved Datasheet/ 
Approved Drawing 

 
 

TR 

 
√ 2 1 --  

3.2 
Measurement of 
stator winding 
resistance 

Major Electrical 100% 
 

TR 
 
√ 

2 1 --  

3.3 
Insulation Resistance  
Test before & after  
HV Test 

Major Electrical 100% 
 

TR 
 
√ 

2 1 --  

3.4 High Voltage Test Major Electrical 100% 
 

TR 
√ 2 1 --  

3.5 Polarization Index Major Electrical 100% 
 

TR 
 
√ 

2 1 --  

3.6 

No Load running of 
Motor  &  
Measurement of 
Current ,Voltage, 
Power Input & Speed 

Major Electrical 100% 

 
 

TR 

 
√ 2 1 --  

3.7 

Functional testing of 
Accessories and  
auxiliaries (RTD, 
BTD, Space heater) 

Major Electrical 100% 

 
TR 

 
√ 2 1 --  

3.8 Reduced voltage 
running up test Major Electrical 100% 

 
TR 

√ 2 1 --  

3.9 Open CKT. Voltage 
test (For SRIM only) Major Electrical 100% Tech Spec/ Approved Datasheet/ 

Approved Drawing 
. 

TR 
√ 2 1 --  
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                  TYPICAL MANUFACTURING QUALITY PLAN MQP. NO.:  
PROJECT ENGINEERING & SYSTEMS 
DIVISION BHEL, 
RC PURAM, HYD-502032 

PROJECT:  
PACKAGE: HT MOTOR  
BHEL TECH SPEC:  

REV NO:  DATE:  

PAGE 3 OF 4 

SL 
NO COMPONENTS CHARACTERISTICS CLASS TYPE OF 

CHECK 
QUANTUM 
OF CHECK 

REFERENCE 
DOCUMENT 

ACCEPTANCE 
NORMS 

FORMAT OF 
RECORD 

*

D 
AGENCY REMARKS P W V  

LEGEND:  P: PERFORM,   W: WITNESS, V: VERIFICATION.  INDICATE 1 FOR BHEL CQS (OR BHEL NOMINATED INSPECTION AGENCY) & 2 FOR VENDOR/SUB VENDOR AS APPROPRIATE AGAINST 
EACH COMPONENT /CHARACTERISTIC UNDER P, W & V COLUMNS. * FOR ITEMS MARKED  (TICK) IN COLUMN ‘D’, TEST CERTIFICATES SHALL BE SUBMITTED TO BHEL FOR RECORDS. 

 

3.10 Vibration Test During 
no load run Major Electrical 100%  

TR
√ 2 1 --  

3.11 
Shaft Voltage 
Measurement during  
No Load Run 

Major Electrical 100% 
 

TR 
√ 

2 1 -- 
APPLICABLE 

FOR  
HORIZONTAL 

MOTORS 

3.12 

MOTOR TYPE 
TEST 

All test covered in 
routine test Major Electrical 1 Motor 

 
TR 

√ 2 2 1  

3.13 

Full load 
measurement Of 
voltage, current & 
Power input , Slip 

Major Electrical 1 Motor 

 
TR 

√ 
2 2 1  

3.14 PF at 50%,75% & 
100% Major Electrical 1 Motor  

TR 
√ 2 2 1  

3.15 Over Speed Test 
during No load run Major Electrical 1 Motor 

 
TR 

√ 2 2 1  

3.16 Temperature rise test  Major Electrical 1 Motor  
TR

√ 2 2 1  

3.17 

Calculation of 
efficiency (by 
summation  
of  loss method) at 
½.3/4, & full load 

Major Electrical 1 Motor 

 
 

TR 

 
√ 2 2 1  

3.18 Noise Measurement  
during No Load Run Major Electrical 1 Motor 

Tech Spec/ Approved Datasheet/ 
Approved Drawing 

. 
TR 

√ 2 2 1  

3.19 Momentary over load 
test Major Electrical 1 Motor  

TR
√ 2 2 1  

3.20 

Starting torque, 
starting current, and  
pullout torque 
calculation   

Major Electrical 1 Motor 

 
 

TR 

 
√ 2 2 1 Based on no 

load reading 
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                  TYPICAL MANUFACTURING QUALITY PLAN MQP. NO.:  
PROJECT ENGINEERING & SYSTEMS 
DIVISION BHEL, 
RC PURAM, HYD-502032 

PROJECT:  
PACKAGE: HT MOTOR  
BHEL TECH SPEC:  

REV NO:  DATE:  

PAGE 4 OF 4 

SL 
NO COMPONENTS CHARACTERISTICS CLASS TYPE OF 

CHECK 
QUANTUM 
OF CHECK 

REFERENCE 
DOCUMENT 

ACCEPTANCE 
NORMS 

FORMAT OF 
RECORD 

*

D 
AGENCY REMARKS P W V  

LEGEND:  P: PERFORM,   W: WITNESS, V: VERIFICATION.  INDICATE 1 FOR BHEL CQS (OR BHEL NOMINATED INSPECTION AGENCY) & 2 FOR VENDOR/SUB VENDOR AS APPROPRIATE AGAINST 
EACH COMPONENT /CHARACTERISTIC UNDER P, W & V COLUMNS. * FOR ITEMS MARKED  (TICK) IN COLUMN ‘D’, TEST CERTIFICATES SHALL BE SUBMITTED TO BHEL FOR RECORDS. 

 

4.0 PRESERVATIONS AND PACKING 

4.1  
Check for Painting   
(Paint shade &  
thickness) 

Major Visual, 
DFT  100% 

Tech Spec/ Approved Datasheet/ 
Approved Drawing 

IR √ 2 2 1  

4.2  
Check for fitment of  
all components &  
accessories 

Major Visual 100% IR - 2 2 1  

 
Notes:- 
 

1. This MQP should be read along with specification (latest revision), approved drawings & approved data sheet. 
2. Specifications/drawing/data sheet shall prevail over quality plan for contradiction if any between quality plan and drawing/specification. 
3. All test certificates/reports reviewed and certified by TPI/BHEL shall be submitted to BHEL as documentation package. 
4. Any project/customer specific requirements which shall be notified have to be fulfilled by the vendor at the time of execution of order. 

 
 
ABBREVIATIONS:- 
 
BDV: Break Down Voltage IP: Ingress Protection CIMFR: Central Institute of Mining & Fuel Research 
OD: Outer Diameter HV: High Voltage DGMS: Directorate General of Mines Safety 
ID: Internal Diameter  TC: Test Certificate CCOE: Chief Controller of Explosives 
BIS: Bureau of Indian Standards CPRI: Central Power Research Institute PESO: Petroleum and Explosives Safety Organization  
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                  TYPICAL MANUFACTURING QUALITY PLAN MQP. NO.:  

PROJECT ENGINEERING & SYSTEMS 
DIVISION BHEL, 
RC PURAM, HYD-502032 

PROJECT:  
PACKAGE: DIESEL ENGINE (FM 
APPROVED/UL LISTED) 
BHEL TECH SPEC:  

REV NO:  DATE:  

PAGE 1 OF 3 

SL 
NO COMPONENTS CHARACTERISTICS CLASS TYPE OF 

CHECK 
QUANTUM 
OF CHECK 

REFERENCE 
DOCUMENT 

ACCEPTANCE 
NORMS 

FORMAT OF 
RECORD 

*

D 
AGENCY REMARKS P W V  

LEGEND:  P: PERFORM,   W: WITNESS, V: VERIFICATION.  INDICATE 1 FOR BHEL CQS (OR BHEL NOMINATED INSPECTION AGENCY) & 2 FOR VENDOR/SUB VENDOR AS APPROPRIATE AGAINST 
EACH COMPONENT /CHARACTERISTIC UNDER P, W & V COLUMNS. * FOR ITEMS MARKED  (TICK) IN COLUMN ‘D’, TEST CERTIFICATES SHALL BE SUBMITTED TO BHEL FOR RECORDS. 

 

1.0 
 
RAW MATERIALS & BOUGHT OUT ITEMS 
 

1.1 

Piston crown, 
Connecting rod, 
Crankshaft,  
Camshaft 

Chem. & mech. 
properties Major 

Chem. & 
mech. 
Testing 

1 per lot/heat 

Tech Spec/ Approved Datasheet/ 
Approved Drawing 

MTC √ 2 2 1  

1.2 Crack test Major NDE 100% MTC √ 2 2 1  

1.3 Dimensions  Major Measure
ment 100% MTC √ 2 2 1  

1.4 

Cylinder block, 
Cylinder head, 
Cylinder liner 

Chem. & mech. 
properties Major 

Chem. & 
mech. 
Testing 

1 per lot/heat MTC √ 2 2 1  

1.5 Pressure test Major Hydro 
test 100% MTC  √ 2 2 1  

1.6 Dimensions  Major Measure
ment 100% MTC √ 2 2 1  

2.0 
 
INPROCESS INSPECTION 
 

2.1 Crankshaft Dynamic balancing Critical balancing 100% 
Tech Spec/ Approved Datasheet/ 

Approved Drawing 

IR √ 2 2 1  

2.2 Fuel and Lube oil 
pump Functional test  Major Testing 100% TC √ 2 2 1  
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                  TYPICAL MANUFACTURING QUALITY PLAN MQP. NO.:  

PROJECT ENGINEERING & SYSTEMS 
DIVISION BHEL, 
RC PURAM, HYD-502032 

PROJECT:  
PACKAGE: DIESEL ENGINE (FM 
APPROVED/UL LISTED) 
BHEL TECH SPEC:  

REV NO:  DATE:  

PAGE 2 OF 3 

SL 
NO COMPONENTS CHARACTERISTICS CLASS TYPE OF 

CHECK 
QUANTUM 
OF CHECK 

REFERENCE 
DOCUMENT 

ACCEPTANCE 
NORMS 

FORMAT OF 
RECORD 

*

D 
AGENCY REMARKS P W V  

LEGEND:  P: PERFORM,   W: WITNESS, V: VERIFICATION.  INDICATE 1 FOR BHEL CQS (OR BHEL NOMINATED INSPECTION AGENCY) & 2 FOR VENDOR/SUB VENDOR AS APPROPRIATE AGAINST 
EACH COMPONENT /CHARACTERISTIC UNDER P, W & V COLUMNS. * FOR ITEMS MARKED  (TICK) IN COLUMN ‘D’, TEST CERTIFICATES SHALL BE SUBMITTED TO BHEL FOR RECORDS. 

 

3.0 
 
FINAL INSPECTION & TESTING 
 

3.1 

Diesel engine 

FM approvals/UL 
listed  Major Certificate 

review 100% FM Standard TC √ 2 2 1  

3.2 Performance test as 
per FM standard Critical Testing 100%  

Tech Spec/ Approved Datasheet/ 
Approved Drawing 

TC √ 2 1 --  
Only 10% 
witness by 

BHEL / BHEL’s 
TPIA, 

subjective to 
minimum 1 

engine of each 
size & type. 

 

3.3 Overall Dimensions Major Measure
ment  100% IR √ 2 1 -- 

3.4  Spares (if any) Major BOM 
check 100% IR √ 2 1 -- 

4.0 
 
PRESERVATION & PACKING 
 

4.1 Diesel engine 
and its 
components 

Stamping and 
Painting Major 

Visual, 
Shade & 

DFT 
Random 

Tech Spec/ Approved Datasheet/ 
Approved Drawing 

IR √ 2 2 --  

4.2 Packing # Major Visual 100% Packing 
List √ 2 2 1 

# Seaworthy 
packing for 
export orders 

Notes:- 
4. This MQP should be read along with specification ((Latest revisions to be considered as per PO), approved drawings & approved datasheet.  
5. Specification/drawing/datasheet shall prevail over quality plan for contradiction if any. 
6. Any project/customer specific requirements which shall be notified have to be fulfilled by the vendor at the time of execution of order. 

 
Abbreviations:-  

MTC – Material Test certificate               COC – Certificate of Compliance  DFT – Dry Film Thickness   
TC – Test Certificate   NDE – Non Destructive Examination  IR – Inspection Report 
DFT – Dry Film Thickness  IBR – Indian Boiler Regulations  IS – Indian Standards 
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Vendor Name: PROJECT: 
Supplier 
Doc‐ No: 

Vendor Contact Person: BHEL PO No. PO date: PO Dly. Date: Rev‐ No.

Vendor contact No.
Supplier's Job 

No.
Date:

SYSTEM/PACKAGE: Hydrant Pump TODAY-DATE 19-Jul-19

Sl.No DRG/DOC. NAME 
DRG/

 DOC NO.
NO. OF  
SHTS.

CAT     CRITICAL FOR 
MFG?

REQD.FOR 
CUSTOMER 

SUBMISSION?

Plan date of 
submission

Count of DUE 
as on Dt.

STATUS

NO. (A / I) (Y/N) (Y/N) dd-mmm-yyyy
"  "/PV/PB

/PC/AA
SD AD APP.CAT SD AD APP.CAT SD AD APP.CAT SD AD APP.CAT SD AD APP.CAT

A MECHANICAL

1 Pump Data Sheet -Engine & Motor Driven Later A Y Y Within 2 weeks after PO 
placement

2 Pump Performance curve-Motor Driven Later I Y Y Within 2 weeks after PO 
placement

3 Pump Performance curve-Engine Driven Later I Y Y Within 2 weeks after PO 
placement

4 Pump & Motor assembly GA drawing Later A Y Y Within 2 weeks after PO 
placement

5 Pump & Engine assembly GA drawing Later A Y Y Within 2 weeks after PO 
placement

6 Pump Cross Sectional Drawing-Motor Driven Later I Y N Within 2 weeks after PO 
placement

7 Pump Cross Sectional Drawing-Engine Driven Later I Y N Within 2 weeks after PO 
placement

8 Motor Data Sheet Later A Y Y Within 2 weeks after PO 
placement

9 Motor GA drawing Later A Y Y Within 2 weeks after PO 
placement

10 Motor TB drawing Later I Y N Within 2 weeks after PO 
placement

11 Motor Curves Later I Y Y Within 2 weeks after PO 
placement

12 T-S Curve Later I N N Within 2 weeks after PO 
placement

13 Diesel engine GA Drawing Later A Y N Within 2 weeks after PO 
placement

14 Diesel engine Data Sheet Later A Y Y Within 2 weeks after PO 
placement

15 Controller GA Drawing & Wiring Diagram Later A Y Y Within 2 weeks after PO 
placement

16 Diesel Engine Wiring Diagram Later I Y N Within 2 weeks after PO 
placement

17 Battery Charger Data Sheet Later A Y Y Within 2 weeks after PO 
placement

18 Battery Data Sheet Later A Y Y Within 2 weeks after PO 
placement

19 Battery capacity calculation sheet Later I Y N Within 2 weeks after PO 
placement

20 Fuel tank Drawing Later A Y N Within 2 weeks after PO 
placement

21 Fuel tank calculation sheet Later I Y N Within 2 weeks after PO 
placement

22 P&ID/Schematic of Diesel Engine Later I N N Within 2 weeks after PO 
placement

23 Coupling GA Drawing for Motor Driven Pump Later I Y N Within 2 weeks after PO 
placement

24 Coupling GA Drawing for Engine Driven Pump Later I Y N Within 2 weeks after PO 
placement

25
Mechanical Seal GA Drawing and details: Motor driven
Pump

Later I Y N Within 2 weeks after PO 
placement

26
Mechanical Seal GA Drawing and details: Engine 
driven Pump

Later I Y N Within 2 weeks after PO 
placement

B INSTRUMENTTAION

1 Data Sheet of Level transmitter Later I N N Within 4 weeks after PO 
placement

2 Datasheet of Motor Bearing & Winding  RTDs Later I N N Within 4 weeks after PO 
placement

3 Datasheet of Motor Bearing TGs Later I N N Within 4 weeks after PO 
placement

5 Data Sheet of Junction Box Later I N N Within 4 weeks after PO 
placement

6 GAD of Junction Box Later I N N Within 4 weeks after PO 
placement

MASTER DOCUMENT LIST - Foam Pump: Motor & Diesel Engine driven

Rev-4

Sumission status to BHEL

Rev-3

1.0 Mechanical

Rev-0 Rev-1 Rev-2
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Vendor Name: PROJECT: 
Supplier 
Doc‐ No: 

Vendor Contact Person: BHEL PO No. PO date: PO Dly. Date: Rev‐ No.

Vendor contact No.
Supplier's Job 

No.
Date:

SYSTEM/PACKAGE: Hydrant Pump TODAY-DATE 19-Jul-19

Sl.No DRG/DOC. NAME 
DRG/

 DOC NO.
NO. OF  
SHTS.

CAT     CRITICAL FOR 
MFG?

REQD.FOR 
CUSTOMER 

SUBMISSION?

Plan date of 
submission

Count of DUE 
as on Dt.

STATUS

NO. (A / I) (Y/N) (Y/N) dd-mmm-yyyy
"  "/PV/PB

/PC/AA
SD AD APP.CAT SD AD APP.CAT SD AD APP.CAT SD AD APP.CAT SD AD APP.CAT

MASTER DOCUMENT LIST - Foam Pump: Motor & Diesel Engine driven

Rev-4

Sumission status to BHEL

Rev-3Rev-0 Rev-1 Rev-2

C MISCELLANEOUS

1
Performance Test Procedure: Motor driven & Engine 
Driven

Later A Y N Within 8 weeks after PO 
placement

2 NPSH test procedure Later I N N Within 8 weeks after PO 
placement

3
Vibration test procedure & Temperature rise test 
procedure

Later I N N Within 8 weeks after PO 
placement

5 Hydro Test Procedure Later I N N Within 8 weeks after PO 
placement

6 NDE Test Procedure Later I N N Within 8 weeks after PO 
placement

8 Painting proccedure Later A N N Within 10 weeks after 
PO placement

9 Packing List Later I N N Before Despatach

10 BILL OF MATERIAL Later A N N Within 10 weeks after 
PO placement

11 BILLING BREAKUP Later A N N Before Despatach

12 QUALITY ASSURANCE PLAN Later A N Y Within 4 weeks after PO 
placement

13 SUB VENDOR LIST Later I N N Within 4 weeks after PO 
placement

14 COMMISSIONING SPARES LIST Later A N N Within 4 weeks after PO 
placement

15 Mandatory Spares List Later A N N Within 4 weeks after PO 
placement

16 LUBE OIL SCHEDULE Later I N N Within 8 weeks after PO 
placement

20 O& M Manuals(Soft Copies) Later A N N
After Approval of all 

engineering 
drawings/documents

21
O& M Manuals(Hard Copies)**
** hard copy shall be furnished after getting 
concurrence on soft copy.

Later I N N
After Approval of all 

engineering 
drawings/documents

TOTAL 0 ^APP.CAT

A-Approval Category PV-Commented and pending with vendor TOTAL "PV" 0 A1-'Approved

I-Information Category PB- Pending with BHEL TOTAL "PB" 0 A2-'Mfg. Clearance given subject incorporation of comments

PC- Pending with Customer TOTAL "PC" 0 A3-Commented.Revision & resubmission required.

AA- Approved TOTAL "AA" 0 A4- Retained for info.

OD-Overdue TOTAL "OD" 0

 " " - Not yet Due. 5

Vendor documentation status

Total No of Docs Due as on Date

Submitte
d by 

vendor as 
on Dt.

Approve
d by 

BHEL as 
on Dt.

Commented 
by BHEL as on 

Dt.

Pending with 
BHEL/CUSTOMER 

as on date

%age of Dos 
Approved

%age of 
critical Dos 
Approved

Is Mfg. 
Clearance 
given?

Status/     
Remarks

(Nos) (Nos) (Nos) (Nos) (Nos) (Nos) % age % age
(Y/N)./ (If Y 
) put Dt.

0 0 0 0 0 0 #DIV/0! 0.00% Y

Sign      :

Date      :

Approved By:
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ANNEXURE‐10: DEVIATION FORMAT 
 

 
Sl. 
No. 

Section / 
Part/Subsection  Page No.  Clause No.  Bid Specification 

Requirement  Bidder's Deviation 

   
 

       

   
 

       

   
 

       

   
 

       

   
 

       

           

Notes: 
 

1. Bidder to furnish duly filled format along with SEAL & SIGN along with their offer. 
2. All the pre‐bid queries (if any) shall be raised before submission of the offer as per pre‐bid query format (Annexure‐   10). 
3. Deviations, which are impractical, and the same were raised during pre‐bid stage as per pre‐bid query format (Annexure‐   

10), but still purchaser’s reply/clarifications could not be met shall only be raised in this format. 
4. If there are no deviations, bidders shall indicate as “No deviation” and submit the same along with their offer. 
5. Deviations indicated elsewhere in bidders offer except raised through this format shall not be considered and reviewed 

during technical evaluation of their offer. 
 

SIGNATURE  : _____________ 
NAME    : _____________ 
DESIGNATION : _____________ 
COMPANY  : _____________ 
DATE    : _____________ 

 
COMPANY SEAL 
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ANNEXURE-11: PRE-BID QUERIES FORMAT 
 

 
Sl. 
No. 

Section / 
Part/Subsection 

Page 
No. Clause No. Bid Specification  Bidder's Query Purchaser's Reply 

  
 

     

  
 

     

  
 

     

  
 

     

  
 

     

  
 

     

  
 

     

  
 

     

  
 

     

  
 

     

  
 

     

Note:  During Preparation of Pre-Bid Queries, Complete Tender Specification (along with all Annexures) shall also be referred.  
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REV 01

System No. Surface location Item Description/ PGMA details Temp in 
Celsius

Surface 
Preperation

Coating 
systems 

No. of 
coats Generic type

Dry film thickness 
(DFT) per coat micro 

m

Total DFT 
(Micro m) REMARKS

Primer 1 Zinc-Epoxy 80 80

Finish 1 Epoxy High Solid 80
80

160

Primer 1 Zinc-Epoxy 80
80

Intermediate 1-2 Epoxy High Solid 160 160

Finish 1 2-Comp 
Polyurethane 50 50

290

Primer 1 Zinc-Epoxy** 35 35

Finish 3 Aliphatic 
Polyurethane** 30 90

125
Primer 1 Zinc-Epoxy 80 80

Finish 2 Epoxy High Solid 50 100
180

Primer 1 Zinc-Epoxy 80 80

Finish 1 Epoxy High Solid 80
80

160

Primer 2
Etch Primer: 
micaceous iron 
oxide (MIO)

6 12

Finish 2 Epoxy High Solid 60 120

132

7 Fire detection and Alarm System panels Fire detection and Alarm System

8 PLC Panels PLC for Fire water pumps operation FINAL SHADE : LIGHT GREY / RAL : 7035

9
Inert gas cylinders, Gas release panel, 
Inhibit/Release push button and Inert gas 
components for Inert gas systems

Inert Gas Extinguishing System

upto 120 SA 2.5

PAINTING SPECIFICATION FOR FIRE PROTECTION & DETECTION SYSTEM

FINAL SHADE : SIGNAL RED / RAL : 3001

Galvanized Surfaces 1. WATER SPRAY SYSTEM (for 
Galvanized Pipes )6 upto 120

Mechanical 
cleaning from 
contaminants 
and zinc salts 
by means of 
washing or 

steam jetting 
or sweep-

blasting with 
fine stand

A) PIPING(Galvanizing is at shop, and finish coat will be at 
site )
FINAL SHADE : SIGNAL RED / RAL : 3001

A) PIPING:(Surface preparation, Primer and finish coats at 
site)
FINAL SHADE : SIGNAL RED / RAL : 3001

B) STRUCTURAL STEEL:((Surface preparation, Primer and 
finish coats at site)
Final shade:WINDOW GREY / RAL 7040

A) PIPING:(Surface preparation, Primer and finish coats at 
site)
FINAL SHADE : SIGNAL RED / RAL : 3001

B) STRUCTURAL STEEL:(Surface preparation, Primer and 
finish coats at site)
Final shade:WINDOW GREY / RAL 7040

2 SA 2.5Structural steel works, piping OUTDOOR upto 120

Shall be as per OEM Standrard

* Additional 1 x Finish Coat 2-Comp. Polyurethane, 50 micro m, when exposed to UV or weathering conditions and color retention is required

Shall be as per OEM Standrard

3

Paints for external surfaces protection of 
Deluge valve,Hydrant Valve, Water Monitor 
alarm valve , foam monitor, Foam proportioning 
equipments and foam maker etc. to be installed 
indoor and outdoor.

1. Hydrant System
2. Water Spray System
3. Foam System
4. Sprinkler system

upto 120 SA 2.5

**Painting details for these items are indicative only as 
these are OEM Specific Items. Accordingly, OEM may 
adopt their standard Painting procedure maintaining the 
total DFT as 125 Microns and Final Shade as mentioned 
below.
FINAL SHADE : SIGNAL RED / RAL : 3001

SA 2.5 FINAL SHADE : SIGNAL RED / RAL : 3001

Shall be as per OEM Standrard

5 Fire water Tanks and Hydro-Pneumatic Tank
1. Hydrant System
2. Water Spray System

Coating System (refer Contract Book No.3 Clause B0.6.5)

4 Pump, motors, other equipments INDOOR upto 120

SA 2.51

1. Hydrant System
2. Water Spray System
3. Foam System

Structural steel works and Piping for 
Hydrant system , Spray system and Foam 
system (INDOOR)

Structural steel works and Piping for 
Hydrant system , Spray system and Foam 
system (OUTDOOR)

Structural steel works, piping INDOOR upto 120
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System No. Surface location Item Description/ PGMA details Temp in 
Celsius

Surface 
Preperation

Coating 
systems 

No. of 
coats Generic type

Dry film thickness 
(DFT) per coat micro 

m

Total DFT 
(Micro m) Justification/ Reasoning

D-1
D-2
D-3
D-4
D-5
D-6
D-7
D-8
D-9

Deviation Sought, if any
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