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lntroduction

1.0 ABOUT BHEL

. 
Bharat Heavy Electricals Limited (BHEL) (www.bhel.com), a Governmentof lndia undertaking, is a major electrical'equipment manufacture for bothlndia -and export markets. lt is gne of the rargest engrneering andmanufacturing and enterprises in lndia and one or irie ieaoing international

companies in the power generating equipment
BHEL offers a wide speCtrum of ploducis and services for core sectors likePower, Transmission, industry, Transportation, oil & Gas, Non-conventional
energy system, Defence etc. More information about BHEL can be got;n -
our website www. bhel. com

2.0 ABOUT ELECTRONICS DIVISION

The Electronics Division (EDN) (www.bheledn.com) of BHEL was formed in1976 mainly to establish a strong Oase i eas of Automation andPower Electronics to supplement the company,s pioneering efforts in theabove areas. Most of power plants and industries'in the country today areequipped with electronics products and systems which have beenmanufactured and supplied by BHEL-EDN '.BHEL 
also has a g;;;international reference by way bf exports to Europe , Middle_East andsouth-East Asia maikets- .EDN has been '-accredited with rso9001.Iso14001,OHSAS1 8001 and tso 2zoo1 stanoaiJLertificates .Electronics Division (EDN) is rocated on Mysore road Bangarore. presenfly

the unit is a manufacturing major roi controt iquipment, TractionElectronics, Defence Electronics, Trinsmission controti, semiconductors &Photovoltaic and Space Grade Solar Batteries.

BHEL-EDN's EXPERr.EllcI_ rN operator Training simurators (ors) forTHERMAL POWER PLANTS.

BHEL has been a pioneer in developing operator training simulators andthe first Power plant Simulators installed in lndia were developed andEngineered by BHEL through its R&D unit at nvo"ooro. BHEL-EDN has
liartgo. developing, supprying and commissioning r"pli., operator frrinirgSimulators (ors) since 2010 with know-how rroir aHrL- R&D. since thenthe following simulators have been supplied to various coal fired powerplants in lndia.
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Sl.No Customer Project
1 MAHAGENCO Khaperkheda
2 MAHAGENCO Bhusawal
3 NTPC Sipat
4 NTPC Rihand
6 NTPC Vindhyachal
7 NTPC Farakka
8 NTPC DadriI NTPC Kahalgaon
10 INDIABULLS Amaravathi

currently the above projects are under execution. rn addition to the aboveinstallation and commissioning of two 6ooMW simutators for M/s AvantaPower is in progress.
oTS for lndiabulrs and Avantha are based on Graphical user lnterface(GUl) toot

BHEL is currenfly executing orders for OTS as below.
1. NTPC, Darlapalli STpp, 8OOMW,
2. NTPC, Gadaruvara STpp, SO0MW
3. LPGCL, Lalitpur STpp, 660MW
4. AppDCL, Krishnapatnam SOOMW.
S. BHAV|Nt Katpakkam 500MW TG cycte
6. ApcENCO_Dr.NTTpS Simutator ziotzsoMW + 500/600 MW7. NpTt, Faridabad g0OMW

The Framework agreement is intended to.cover the projects being currenflyexecuted by BHEL as weil as future businesi ,nti"ip"i"o by BHEL in thissector

3.0 TECHNOLOGY PARTNERSHIP:

BHEL-EDN proposes to capitalize on the current growth in oTS businesssegment and wiil design, manufacture, suppry, institt and commissionoperator training simurators for thermar po*6i prr.l. or'iarious generationcapacities. This tender is published for.seeking'propo*ts'rrom original

=rgl 
fff1 yli:f::llL:.!95 M:) oic,, pr, icir U st-r:ffirra ce (G U I ) basedSimulators and simurator toors *ho ,r. wiring to associat;";;A;jllffii,to meet the above objective .This association and partnershrp will be basedon Transfer of rechnorogy with BHEL as technicar read ,g"n.y, and wiil begoverned by the BHEL's purchase poricy i.rr"Jrror-t],r'"_to_tire,. Throughthis tender, BHEL proposes to serect the Techno-commeiciaily and price

wise best associate for working lornry through a ri;!*orr Agreement fornext24 months from date of FA.
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4.0 COLLABORATIVE APPROAC H

BHEL-EDN intends to enter into an agreement with the selected associatewherein BHEL and.associate wi, joiniiy bid i;; or"j";; / tenders, execute
9rf9rs though joint deveropment and Engineering with the purpose ofachieving a significant increase in Mark"i sn.r."oi-eHgL in the orsBusiness segment..Through this coilabor"iir" ,pprJr.n, BHEL wiil have
?9.u:: to any deveropments made independe.trv rii tn" Associate in orS.Also the Agreement sha, enabre Associate ano aitl io wort< together onan exclusive basis and. accordingry Associate ,n.ri *i approach or workwith any other organization in arei or op"rrtor. rirrirg simulators ln lndia..

DURATION oF COLLABORATTON/UNDERSTANDTNG: 24 Months fromthe date of signing of Agreement. gHgL may exercise the option ofextending this association for another 3 months with mutual consent ofselected Associate.

5.0 TECHNICAL SPECIFICATIONS
Technical specification of various simurators for Thermal power prantApplications is covered in section -il. Hower", po.t-"gi"Lment theTechnical Specifications of customer l rmptoyel;h;il il"rn. rn casesylgt". a new require.ment is specified, the Associate and BHEL shailindividually and joinfly undertake any deveropment n"""irrry to meet thisrequirement.

6.0. commerciar rerms & conditions shail be as in section- IIr.

7.0 Typical arrangements
The associate shail tra.nsfer technorogy to BHEL-EDN as per agreedmilestones and within the agreed timJ frame. ngr""."ni. reached betweenBHEL-EDN and associate s-hail be documented as a Framework agreementfor future business partnership

8.0 lnformation sharing and Rights

The selected associate shall clearly undertake_to provide the followinginformation / know-how and services to BHEL_EDN.a Engineering information and serection criteria components.b. Technicar documentation for deveroping the ors , source code andsoftware and firmware.
c. Details of speciar purpose equipment for deveropment and testing, if

any.
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d. Training and assistance in system design, deveropment and testing
of the equipment and software.

e. support for commissioning and training of BHEL_EDN engineers and
customer engineers for handring the equipment at site.f' Technorogy upgrades. Durrng the FA period, ail upgrades, patches,
developments done by Associate on the GUr software toors shalr be
passed on to BHEL without any commercial and / or cost
implications.

g Association with BHEL-EDN to address issues of obsolescence,
availability of spares and services and long term support..

h. All correspondence, design documents, approvars, if any, shail be the
exclusive property of BHEL

i. Exclusive rights to be given to BHEL to modify Hardware and/or
Software beyond agreement period, on no cnarge basis.

9.0. TechnologyTransfer Requirements:

The Associate shail transfer the technorogy to BHEL_EDN in phased
manner with in agreed time-frame for deslgn, software serection andpurchase, manufacture, inspection, testini,'commissioning, troroieshooting, fine tuning at site, servicin-g, maintenan*,' qrrfiiyassurance methods, etc., for the simurators to meet the mart<etrequirement without affecting agreed project schedules &commitments with customers..

9.1 Qualifying requirements

Bidder shail meet the euarifying requirements risted in section_il.Bidder shail crearry bring oui ii tris' proposri no* he meets theQuallfying requirements ano furnish ,.i"rrrrv oocuments in supportof his Qualification

Qualification Requirements Bid (oR Bid) shail be submitted inseparate envelope (part-r) and rechno-commercial (part_lrl oioi oronly those Bidders who meet the eR sfraf f ne openlO.
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9.2 Check List of Documents for Evaluations

The information required to be submitted arong with rechno-commercial (part-lr) Bids by the Bidder are mention6o in point No. 6of clause 17.(page No.26 oi 2g) and Annexure A & B in of Section llof ,Purchase specifications. This information shall be mandatorily
submitted in order to facilitate evaluation of Bids.
Techno-commerciar (part-il) Bids not accompanied by thesedocuments shalt be summarily rejected.
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Bidder shatt be a regular supplier of oTs for Thermal power plants.AND
Bidder shall
modeling tool
AND
Bidder shourd nayg-_e1gine,e1ed,_suppried, erected and commissioned fu,scope reprica training simurator for coar tireo station'ilaving unit rating of210MW or above anI meet iri tn" fortowinjcrit;il;, on date of rechno_commercial bid opening.

The Bidder shourd have designed, deveroped, suppried and commissioned
1' At least 2 Nos' F-ull scope.Replica simulator system for 210MW or abovecapacity thermar power pr'ants 1!ro-.riti.rr-pir.t.;';;'inii, and sha, be inoperation for at reast r y".i -* on date of Bid submission.
2' At reast 2 Nos. pc based simurator system for 660 Mw or abovecapacity thermal oower plants ror super-critital plant, i-n tnoi.lGlobal and
:HlL?:,X?'jTl?fl,.|:;:, t in"'p,'i'r y",, o"J,,".tary evioence or the

BHEL-EDN propo:T to capitariz" o1 the current growth in ors businesssegment and wi, design,' manufacture, ,rpprvl irJtr, and commissionoperator training simurators for thermar po*Jiprl.u;; various generationcapacities. This tender is pubriin"o pi g9;rfis nioior.r, from originarEquipment Manufactur.ers loErr,rri'ii crrpnicai risJii[i"n ." (cur) basedsimulators and simurator tdors w6Jrr" *irting t" .r.".iate with BHEL_EDNto meet the above.objective .rnir ,-rro"iation and partnership wi, be basedon Transfer of Techn6log, witn eHil as technicit'r"rJ rg"ncy, and wi, begoverned by the BHEL's purchase poti.y ,nJ otn"r'6lrernment regurations& taws issued from.time-io_t-. ,. ftrougn tNsienoli'iner_ is planning toassociate with a Simulator Supplier and-a O.i,ni.ri,U-se, tnterface (GUl)based simuration modering tdi J"r"rop", *'[o ,"Jt, the quarificationrequirements as under: riir ,.r*i.tiori witt o. ,rrii? r 24 months fromdate of signing of Fram.ew"{.C;-"-r;r eHei ,ry'lr"r.ire the option ofextending this association ror inotner 3 month. iiiti.,'rrtuar consent ofsglectedAssociate. '' v 'rrvrrr'rrD wtttl i

Qualifying Requirement: rn order to be erigibre to participate in this Bid,

also be a Graphical User lnterface (Gul) based simutationdeveloper for coar fired thermar power ptants
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3' The Bidder shourd have rocar Estabrishment in rndia and shourd haveadequate design & manufacturing capabirity with minimum 20 simuration
Engineers to deriver the project with BHEL and provioe post imprementation
support as necessary. Details may be furnished.

4 Bidder should have delivered training simulator with Emulated Controls /Virtual DCS contrors with training screens repricating the actuar prant. The
simulator shourd be operationar for 1 year as on o-ate or Bid submission
Documentary evidence in form of End User certificate, of the same shail be
furnished,.
Annexure A as per format given has to be firted and submitted by
Bidder.

2. Financiat Criteria:

1) The Bidder's annuat average
years (ending March 2014)
1000lakhs as per the audited
statement.

turnover from in the last three financial
should be minimum equivalent of INR
balance sheet and Profit & Loss account

3. Scope of Work
As a part of deliverables, BHEL needs runtime and development licenses forvarious models listed in the document..The qrrntity #li*nr", required can
!e lound in subsequent section of the document.
Additionally BHEL wirr require deveropment ricense for moder deveropmentand internaltesting.
Based on the above, following are the deliverables.

1 lrppty of End Customer development license
2. Supply of End Customer run-time licence
3. lupply of ors Deveropment ricenses for BHEL - To deverop the ors forend customers.
4. Services as detailed in Clause 13.0
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Page 4 of 284. Del
Tool

The operator Training Simuration software Toor shart have capabirity tobuild operator training simurator with the rottowing reli;;;.,
o Modering of 

.ail.the-components. and rearizing ail types of controrlogics & interrocks of the power prant which in.iro", configuration forsub-criticar, various- configuration of nriJi="J-o"o boirers andsupercritical mode-of opera[ion. Further tn" iirrr.tor should be ableto moder various fuer configuration which ir,.rrJ* coar , fuer gas ,fuel oir and various other coirbustibre matters. 
----

' Deveroping a[ the features of HMr i.e. dispray pages, trends andalarms etc for any reference plant
o lnterfacing with various DCS makes and specificaily to MetsoDNA,maxDNA Dcs. Bidder shafl rist ort-tn5-rrii* DCS makessupported with direct connect interface .*inliriiv (controilers in asimurated environment) as a part or supportirig documents forQualifying Criteria.
o communicating with other computer based systems which can beeither a hardwired panel or any software nioori" which is OpCcompliant
o lnstructor station features such as Run r Freeze, snapshot,Marfunctions, Externar parameters and ,"rot" operations etc.

' Evaruating the performance of the trainee (operator evaruation ). Connectivity to Microsoft tools such as Excel.. Licensing configuration for ricense authentication or vatidation.

5. Key Software features

1. The GUI Based Simulation software shalt contain:

' Dynamic simuration of power ptant components and systems.
A library of pre- engineered mathematical moders of rossit power prantcomponents. rn addition to basic items as pumps, pipes, super heaters,generators, condensers and other componenti as rLquireo for deveropmentof simulator as per speciflcations ln inis oocument, tn,l iioi.rv should containcontrol modures such as actuators and pr .ontrorido 

"rrlThe software toor shourd ailow the accurate simuration oisteaoy_state anddynamic behavior with Air, Ftue Gai, Loo, nro, steam , coar ,gas andsteam/watel frow, pressure and temperature profires catcurated to thecomponent level..
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The process modering components such as equipment tibrary andthermodynamic components shourd be avairabre'in one engineeringinterface deveroped by Bidder. Thereshail not o" ft," n"t ro.. connecting /linking various library iu.nctions through file patr oeriniiion'. 
"t. 

or interfacing/ dependence on other third party ribfiries. ftis wil aito* 
".r" of accessand operation for modeling and iesting.

' Plant and component performancelvaruation(startup, safety and
various operational analyses)

6. sPEclFlcATloNS FoR simulation software Tool
The simurator modering software system shail have a pre-packaged
object oriented drag and drop styre environment. changes to tunlngparameters or addition/deletion of new objects shall not ,,"qrirl
computer code programming or compiring or shutting down thesimuration apprication. The simuration .oft*rre wiil not emproy theuse of code generators for addition, modification, or updating ofmoder components. Recompiring of the code, automatic or
otherwise, wiil not be performed in order to add or mooify .;;"r.No prior programming knowtedge shourd be required for moderdebugging. All dynamic simulation functionality such as process
modeling, instructor functions, field operator functions as well as theability to distribute the simulation application to run on murtiple pc
workstations shall be configurable from one easy to use graphical
user interface (integrated environment).
The simurator modering software wiil be on a windows operatingpratform. The simurator software wiil have the abirity to distribute
moders and apprications across murtipre computers and operating
system pratforms. The moders and apprications wiil be required tialign their internar time crocks during moder execution, thus assuringthat the moders and apprications remain synchronized. Arso, theability to connect control system emulations to the process modelshall be avairabre in the simurator software without the need forrecompilation of the simulator executable.
The bidder shail provide arr rerevant fires for deveroping, updating,
modifying and maintaining the simuration to BHEL. The bidder shailhave fuil provenance of their modering source code. The above
mentioned software requirements are essential for ease of operation
and maintenance of the simurator throughout the rife of the prant.
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6.1 Units of Measure and Tag numbering

The simurator must be buirt in rine with project specific units ofmeasure (UO.MI and Tagging. UOM anJ'-Tagging must beconfigurabre within the simuiator and be switchabre instantaneousry.A simpre mechanism should be avairabre to nanore uoM andTagging in any custom carcurations configured by the user in thesimulation models. --""vsrvv r

6.2. Cross Referencing

lnterfacing between the process simutation and the Dcs, rnstructorstation and other connected system must be possible from within theprocess simuration toor. cross Referencing ,r., il ;## ";;
specifying from which control system the con'nection is made as wellas any units conversion, gains, biases, etc tnai muJt oe apptieo.

6.3. Reverse Flow Capability

A' frow carcuration devices shoutd automaticary be abre to carcuratereverseflow (where process conditions ailow) without additionalconfiguration of the frow carcurators or associat"o 
"qripment 

moders.The option to calcurate stream ouflet properties lronrvaro or reverse)

:i"Jl:.r" 
avairabre in order to refrect:nrrr,ing, oi criticar frow across

6.4. Search/Data ReviewCapability

The simurator shourd include the abirity to search the modeldatabase based on defined text o.r a mixture of arphanumeric and textvarues using an internar tool. The disprav"o ,"lrrts shourd incrudeevery instance of the search, inOudinj p.rrr*t"rr, flow sheetrocations' trends, snapshots, matfunciions, scenarios, traineeperformance tool, etc.

6.5. Data Collection Tool

Data coilected for any trended variabte shourd be avairabre to be viewedfrom within the simulator. The trended instances snouu show variabtename, sample time as minimum.
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6.6 Monitor Tool

Any Simulator instance should be capable of being monitored in table
format in a separate part of the simulator. Groups of these instances
may be savable into grouped files for recall at anytime during the
Simulator runtime.

6.7. lntelligentVariabte Hightight

Any variabre disprayed anywhere within the simurator can be'highlighted' using a mouse 'point and click, action. once highlighted,
this variable shall be automatically available within ,ny sir-rtrtoi
'configuration' window (for exampre, trends, monitor toor, point
viewer, etc).
ln addition, model variables from within an object model viewer should be
abre to be added to the above through 'drag and drop, actions.

6.8. Key Points

'Heads Up' display of Key Simulator Variables should be available to
the lnstructor/Engineer at a minimum. These variabres maybe used
to monitor process variabres as a quick anarysis of system ,hearth, 

or
trainee performance key performance indicators (Kprs) (for exampre
'Totar Dairy production') or for snapshot tracking, toad testing, etc.
Rigorous Thermodynamics and Murtipte coiiponent srates
Good thermodynamics is the heart of every process dynamic
simulation- The simurator shourd catcuratq rigorous pio."r,
thermodynamics at each time-step throughout the entire pro."r,
simulation. The simurator shourd arso ailow murtipre component
slates to be used in the same flow sheet.

6.9. QA/Comments

The simurator shourd aflow the user to detair the sources of data
and/or to why this data has been changed/updated, etc. These
comments or QA statements can be entered for each simulation
object and should be available for review through the lnstructor
Station interface.
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6.10. Equations

The Simulator should be able
simulation functionality using
available, or a combination
Simulator tool.

to model the majority of normat process
the instances in the model libraries
of the model instances within the

To ailow the simurator to perform speciar functions or training
capabirities, the abirity to enter, edit and use equations within the
simurator instances or brocks shail be avairabre. Equation syntax wiiluse the 'standard' Boorean terminorogy and rogic statements, for
example add (+;, subtract (_), divide (/), multiply (.i, ,,o tne po*"i 1^J,equals (=), etc and the statements, lF, THEN, dgf, 

"t..7,0 ModetingCapabilities

7' The user should have a comprehensive library of component andthermodynamic method definition ror simutrii,ig tn" power prantsystem for various configuration and various G[.-
2. coar as a component shourd be modered in detair to account forproximate 

"ld , 
urtimate anarysis such tn"i tni voratire mattercomposition and ash properties are weil defined for ,""ting-ii.,;training objectives. This wiil ensure that the 

"..rrr.y of coal Heatingvalue predictions are met when the transition irtr"cted from onecoal grade to another.

3. The user shourd be abre to define the process interactivery byselecting the desired components from tn" rioirrv provided by thevendor using Graphicar user rnterface (GUr),' conflgure thesecomponents as per the reference prant and .nil," inpui oata. inesoftware toor shourd be abre to generate moder for the configuredprocess for derivering an operator Training/ o".i!n birurator.

4. The system shall readily provide exhaustive modeling components toenable the user to construct a moder in pr.t oi irtt, ro," Hyder andThermar pow:r prants incruding super .ri'h.rr, biEc and from thelibrary of these_ component mooe_t' to,. ,t"rov l'trt" and dynamicprocess. ln addition to the above. listed comp6n"nir, any additionalcomponents wh.ich are required to.comprete a tyficar po*;; pr;;imoder wiil arso be provided or deverop"d t* eiFiEr by the HEHELby the associate.
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5. The system shourd. have provision for the users to deverop an objectwith GUr representing the physicar entity ot prant sucn is vatve, pipe,
Motor, etc, in respect of 

-its 
fun.ctionaritv- ,"qrii"i for a prantsimulation. The GUr wiil provide ail the n"."...,ir-uJer interraces tocompletely model a component.

The system shourd ailow user to enhance an existing componentavailable in the ribrary to a new component uy spJcirying additionarspecific functionality to the component.

The system shourd ailow buirding a compound component to bedeveloped from a set of individJal components, which shall have allthe characteristics of individual component.

Provision shourd be made avairabre for interfacing the package withany other software modules which may be ava'ilable'in the form ofstatic / dynamic tink tib.raries_ (function'cattsj g;n"irt.o in differentenvironments such as visuar Fortran, visuar i;, vB;io .ttet)
The system shourd generate the moders from the flrst principres byusing appropriate.l\Ir:., 

.E!e.rgy, Momentum Oalance, etc in additionto having a facility to bu.ild 
-empirical 

models. ri jnouro also bepossible to integrate models which utilize tecr,niques sucn as neuralnetworks deveroped under different pactajes 
-;r.h 

as Neurosolutions etc. Bidder to specify the detairs Jr tn" n.ture of suchsupport in their system.

The moders wiil be.abre.to be deveroped under different Unit systems(FPS, MKS, sr systems).and system shourd arow the user to convertfrom one unit system to the othLr.

During the operation of the simulator the user shall have the facilityto Run or Freeze the model or Single Step of ,^uirtion.
The minimum possibre cycre time of the simuration cycre wiil be suchthat the rear-time characteristics of the system ;'iil b" abre to beestablished 

. 
by the simuration. Vendor io ip".liv -tn" 

minimumpossible cycre time and corresponding naroware-requ'ir#ents, etc.

The system shall allow the user to modify the geometrical data of acomponent and wifl arso provide a ficirity-to .rrrrri=" ,rr]n.geometrical data of the components involved in one pra."-,-rr.n'rl
exporvimport options, to enabre BHEL to customir; ih" data fromone project to another.
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27' Bidder shail confirm or oufline the rimitations, etc in integrating to thirdparty virtuar/actuar DCs systems in terms-oi'acnieving rear_timesimulation, snapshots, 
"i.., 

if .nV

Dynamic simuration moders used for creating unit specific high fideritysimulator should have the following functionality.

74' The system shourd have smart temptates kind of configuration to
;X"Jj"ill#*t|; fl.*:jrg .".ti"rs. to be re_used for various orbv exportins it to rormais i,ni.n't., o: ffiJ:.';?:r'fl.*rious project

1s. rt shourd be possibre to enter the-data information for each of theequipments through excer inierface bril;;;'va scripts. Further
,Ti,ifi HT:II ;ffi ffi 

c"*r'o'ro o;;;Jv 
" 
ni' ili"lo rv ro, ine ilil;

16' The system shart arow the user to,:pg.ify convergence criteria to the
,HH,,Ul.:i,iH:,:[Xcn is 

-requir6o 
td nanoie" sracefuuy for any

17. The system should have debuo t_o9r1to identify problems duringconvergence with advise on-oossibr" ,""rol,lti['n-'steps. vendor toconsider the debug toors duringir," J"iriffiilE; training.
18' The system 

*^11-r],"-w integrating.murtipre sub-moders into amaster simuration moders ro i, to irrow ,arioiul"ngin""r, to work ona single power plant configrr.l[n !

19' The system shail. arso have smart engineering toors such as casecomparison to arow checks .nJ brr.-n.", r"ir"rifrs revisions of themoders fire. This wi, ensure ,iniri.ing th;;il#;ing time requiredfor integration and incorporrting'.nrng"r.

20' The system r11t.,y" the capabirity to port the rogic from theactuar/virtuar contror system-io'.tn" iimutator-iifucfly or throughsuitabte convertercort*rr". veno,9iL 6;,fy;';iii a oetaited write_up, on arready avairabre transratoi/converter softwrr" and to incrude itin the scope of supply.
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chest,

eccentricity

Furnace Model

Detailed Model that accounts for furngas radiation and convective rreat tranflli. 
geometry, ftame radiation,

#l[fr!;ar transfer nodes ,, *"-r*rm and sas side to improve' lhT[J::?i"T;:i:,#x'i::o"ores with errect or view ractoro Heat transfer objects ,nrr"...orir ro,, drum, water wa, (poor boiringand riquid thermar 
"rprnrio, "?".s ro, orlmrireii mooering) andsuper heated steam bundres rpt,r."_o.nsition during startup)' :i:LTffiT surrace ro'iiig iiffin rate set ov injuctor) and errecr. Configurable elevations so that usras per the plant requiremen, =t can configure No. of elevations

Steam Turbine Model

. 
,::"1[rre 

stop (throt,e) / controt (governor) vatves, steam
first stage' turbine extraction steam headerso Full arc I partial arc transfer of turbine stop/contror vatveso Turbine metar temperature modero Turbine vibrations, rolling through criticar speeds, turbine

differentiar expansion moders

Feedwater and condensate system Model

' Three region feed water heaters configured with heat transfer data forsuperheated, two phase anO suO cooled regions.o Condenser object conrigureO i,r]nn ,..rr, ,rr,"r. and cooling waterfiows' Duar condenr"rr-1*iti ;#.r".i ;;;.,irj'.'rn be sim urared.
Electricat System Model

' ,:;;'::ili:.,;'i,:yr:;[j,y,"L,:]:::?::e- curv.es such as no
, r,.r, i.',",i,il',]n Jffi ;.t:,#,,:; 

nera to r * n,r,.,,-,li' ffi :;
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. Uynchro

, ,[J;n,fo?j.I",,:::'r:,:lJ ffi.l in the switch yard' 
o,Y3.1"j,":lj",;,:, J,iJ*',:#:^ld:'I',,::-:1: t,,n,ro,,"o,
erectricar motor starts wi, be ,r.irltjoors 

vottage droop orrrn"fi-;
Fuel Handling Systems

o Ability to handle coal as well as oil fuelsystems' 
;rT:n".ler 

objects rot .oJ tlrnsport enects from coar hoppers to theo Coal pulveriser eccrrr rnro r^- ^..r-.
p u r ve ris e r,,, ;',,il',:#,:,,.rt[H [iT:;,,j il;:,,o 

ry a n d its e rrect o no Abirity to incrude e.ffect 
"il,r" o",ay in coar transport to the furnace' 

ifrJ"?,"J;'nUlmffit to in.r,o"' il,iio," perrormance
pitchorinretsuiderrn"polit,t;::,ii:,i.ff:,T#;"flTi#:n*i

;:#:::"Jffi: "'n"-'",,raction 0,,"0-"li'' rr,,racturer,s

8. Licensing features

a. Vendor shall 
.provide networklicense authe, g iowlil;;:f 'lie1 otii:rl, .ffi ;:, [T,'ili.#'[. ::fug,T,lTb. ,.," 

"#"i"ilir" 
authentication.

- y,tf ,,ii# #:T:,:::Jl,'Ji:i?:er sha, be ror perpetuar durationc. lt should be n

- trr" 
"rii,l;""!:iilif,,ooj::ffi1[er 

a section or the prant process ord. Licenses for ir
corporate,"Jff 

i:t_Jifi r4fifl iifi ffi 3,: j:*:,ffi :l"s#t?
iiii?ii: il"'"".: ?;d;iid;,i ,1i,e;il;;;:ctins 

nrst to the

a *,mJff,mfi:li {{r'l'ffi:f* i:; ilJxT",';:? d:,ffi#s
" [:[:tl#t1;$x,-Jl;;,111 istls 

!i 
r1e rea tu res to m o n itor thecomponent iritl.a,raciritv io ffi,J: #,:?i"#,ffi11,rv. tn" ffii;

fffi 
,i# rr:.,i rh a t orhe r rir.r., i r.r"leq u iri ns rh ;,ffi ;; o n pri ority ca n
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9.0

a. lh9 system shall have the facilitv fo nnnri^,.-^ _

ffi 
',i?L# Yi, -sysf 

em, il; ;iH: t !ii;ffi,,:li'T?"l,xtl'Ei;,Slniro p.iviiltritfi,lto arso to rrave t-ne-#,,",iv1o"in*srate 
with any

b. The system shall have the capal
p a rty ir rvr r, ri n s *, *, n".". r riv 

iq:rirr$ fl,Ji?fJ?:ff i ;: i,y :lthroush suita btE ;;r;;;-;[*:1, ri"nooi i_o ip".irv on atreadv:l3lf3[ transrator/cil;";"J;i*r," 
,nJt-o irirrl" it in the s.op"

c. Provide the software interface details alonodocumentation to integiate ffiffi party nnrr ,v.t!ry]th necessary

d' Vendor to confirm or ourine about th,elimitations, etc,in integrating to,l':iJ,,T{ :iy: ;:',?^",f ,T,"ilT or acnieving-,;ir,. 
simuration,

e' vendor software shourd have capabirity to interface to any thirdparty system through opc. 
'rv'! 'qvs , 

,

1 0.0 lnstructor Station Capabilities
The instructor sha, be. abre to interfere with the moder in various ways
ou'ined berow. For ooinj Jin!i"ri'rr"o. rit" ,"n, ,=o[, mimic mode

:,fftTil;;:";:HJffi ffih",j#o,"r,n.t,:ols'a-v'l'rra,earnstructoro Modelselection
o Freeze / Runo lnitial Conditions or Snap Shotso Back Track -"-r vrrv(o

o Variable Time Scale
' step function to execute the simuration.in instructor defined steps
o Fietd operations.rrom rerJ 

"r"rra, station G;;;;Iunctions): ffi]]l"tions 
(with 

"r";t triil"rl Xro variabre severity)
o Pre-programmed Sequences Or Exerciseso Trainee performance iogging anolcoring' Externar paramete" 

rln"riirltJr'J**or"d parameters)o Trends in the instructor sta;;;;;,,rtation interface 
)
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nlUalUonolilonSorSnapShotSshallnotrequir@

model changes. A process model change made in one initial condition
should automatically be available in the remaining initial conditions. lt should
be necessary only to restore the remaining conditions to let them line out
with the new process model change. The process model change doesn't
have to be re-incorporated in the remaining initial conditions.

Equipment malfunctions shall be encoded directly within the coding of the
objects such that malfunctions can be invoked by the instructor without code
modification. Any addition of a new object, which is defined as the instance
of a modeled piece of equipment, to the simulation shall be such that a
malfunction of the new object will be immediately available (if applicable),
and no coding of the malfunction will be needed after addition of the object
to the simulation.

10.1 INITIALIZATION
The instructor shall have the capability of initializing the simulator to any one
of the fifty (50) lnitial operation conditions, selection of initialization
conditions shall be done by the instructor. Actuation shall cause the
necessary plant parameters to change to correspond with the desired
initialization conditions. No changes in programming/ software and making
new settings shall be necessary to accomplish these changes. lnitialization
shall automatically remove all conditions and malfunctions present in the
previous simulator operation. The instructor shall be able to initialize to any
of 50 initialization conditions, 20 pre-selected conditions and 30 snapshot
conditions. The simulator shall be capable of having initialization conditions
added or deleted at anytime in the future. However, the pre-selected initial
conditions shall be password protected. A partial list of some typical
initialization points are as follows:

o Cold start-All equipment is stopped and all process temperatures are
at 210deg C. All piping, heaters, hot wells, deaerator storage tank
and condensate tank an auxiliary boiler filled or at normal levels. The
boiler is drained. Fuel oil is available. Electrical start-up system shall
be de-energised.

. same as above, except with the electrical startup system energized.o Partial cold start-Auxiliary boiler on, supplying steam seals, vacuum is
established, the boiler is fired and all necessiry auxiliaries are operating.
Process conditions shall be the same as for a cold start except those
affected by this level of operation.
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open and essentially no steam to the turbine. Aliprocers conditions arereflected by this level of operation

o . Hot start- sameas mode.1, except that all process temperatures are attheir value for T5percent load. Aii compressors service water pumps,
and turbine oil pumps are running as required.

o . Hot restart after unit trip - The boiler is operating at effectivery normalpressure and temperature and the turbine bypais valve is open.. . cold turbine - Generator Rolling - The unit is just on turning gear ano
ready for acceleration. process conditions shafl be appropriit-e for this
level of operation. I r-

. . Hot rurbine - Generator Rolling - The unit is effectively in same
condition
as in 7 above except turbine metal and associated equipment is at a
higher temperature.
Half load - Unit is at normal conditions for 50% load.
Full Load - Unit is at normal conditions for 100% load.

. Cold start - lgnition preparation state.

. Cold start - Condenser vacuum up preparation state.
Cold start - Turbine start up preparation state

. Cold start - Synchronising preparation state.

. 35 spare initialization points for future expansions and/or specialsnapshot conditions
Replay - initiate a replay to any prior simulator dynamic conditions
recorded for up to 2 hours fiust prior to freeze ini[ialization). Replay of aprior dynamics state should be similar in operation to lniiiaiirinj tn6
simulator in all respects.

. The pre-selected conditions shail meet the above requirement and shail
be chosen by the owner during detailed engineering.'- 

-

. After any initialization condition is selected tre syst6m shall perform a
switch check function to ensure that all parameter, ,r" ,t the expected
value and only then it shall run either automaticaily or after instructor,s
intervention. Facirity to override switch check snalioe p'rovioed as an
instructor function.
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10.2 BACK TRACK AND REPLAY/RECORD

10.2.1BACKTRACK
The simurator shart have back-track backward and back track fonrvard

;i l*l|H,"Jffi ,,3il:l,i:"1 
or.xi'r.r,' la pa b i r ity . n r r r, 

""t 
the ro, owi ns

o . The backtrack program shail continuousry record the initiarizationdata poor in one minute intervat on tn" oiir.;;;;.p round mannerfor a period of 60 minutes. Thus 
?! rny tir", oo minute data set shartbe availabte covering preceding 60 minutes.o . The desired.backtraik record s-hail be oirectrv obtainabre by theinstructor either setecting the probrem tir" oi tn"'i

lng::'::uj"I[[::xrrt['o"t*'io'i'ti'i'!ffi :1trj'l:il#
o ' The instructor may initialize the simulator at a specific backtrack time.

XrffiHIi:1the 
backtrack time is not specified,-ih; it sha, defaurt to

10.2,2 REPLAY/RECORD
The record program shall initially store the current status of all parametersat the same rate at.which the.irrrriion modure of highest interaction rateis runnins. The reorv/r9.grd ivri"r rr..,l, be abrei" d;;; eight hours ofsimutator operation. rne instricioi s[aLr Lray{th; ;iltyio repray anyrecorded tape to review the exercise a1o whire this i;ft1, being prayedall the parameters are available in the Hff4i. 

- 'r rrv rqvs 
'

10.3 REMOTE FUNCTIONS
Functions (such as operation of manuat varves.etc.) that is not envisagedto be contro,ed from'the contror room 

3no runction3 iil as tank revers,temperatures, differentiar pressui"r, 
"t..1wnicrr 

srrari-olvarieo to changethe operationat conditions'ano fffiJrr"r, are required for simurationfidelity and diversity of operation .nolnail be designated as remotefunctions. The instiuctor;s coniror oi-tri"r. function-s ,r,oiro requireminimum operations to change , prrtilrr.r tunction-. c"-,irin continuoustype functions (such.as manJ-ar varve positions, ft,rottre rarve positions,tank revers' temperatulgl, gfr"rgniiri [r".rrres, etc.) shafl be simuratedso as to provide the instructor with vaiiaore qrrrtiti"l tni"lgn a specified
Ll3r"?:l Ii :11! j":, : : 11 ! 9",, 

a I I ow in e i n. ti, 
"ioi 

ll;ili|r 
" 

rate ofincrease/decrease or pa,ameLi i;;i ffi;i;;i; ;#,iili",1?l?[], *"flow of a parameter through , pip'", Liiri=" ,;i;;;[ frr,]plrrrre contror
lgg:,!lvarying input parimet.r!, it"tren through the method ofsrmulation may take need muttipre settings to coniror one iunctions, it

tion ontv.
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10.4 TIME SCALING. 
IJH,',ffi:,il:i ;fl1,ffi :13ff H:: 

operatins in three modes namery,

o Fast time (arso cailed Rear-Time compression) shail provide thecapabirity to accererate the dynamic .irrLtior,'i.'"r0", to observeslow transients or shorten certain tim" .or.rring;Jtirities, such asobtaining adeOuale turbine heai up,. boiler heat up, raising ofcondenser vacuum etc. which rr"'inrr..t"rl.J5v'rlng time_constant. The fast time interaction rate shail be suppried by theManufacturer for finiar review .nd'r.."ptance by owner. Rear timecompression shall be provided at ten (iO) tir"i,r"ri-iir"simulation.
o . Rear time simuration shail be the normar simuration mode ofoperation ,nd .|3!,?ppty.to a, systems. n, sysi# Iyirri. modetsshail have sufficient iterition ,rt" to ensure specified torerance /fidelity and the real ptant r"rponi".o slow time (arso cailed Rear iime simurator expansion) that gives anapparent increase in the time intervar snari b.;;;;illto srowdown dynamic simuration in oroei to observe rlri iirn.i.nts and tripsituation, loss of component, acciOents etc. that ischaracterised by short time_ionrtrnt.

10.5 CRY WOLF ALARM
The instructor shail have the capabirity to initiate cry worf ararms. Thesealarms sha, appear to the trainJe as iear events arlnougn no effects ondvnamic simuration moders sha, occui ih";';rJ#lHarr oe crearrydistinguished from marfunctioni .nornrrr ,.t b" i;;iJo"o ,, any part of thenumber of spare matfunctions required ov *,ii ,p"ffi;;;..

1 0.6 INSTRUCTOR INTERVENTION
The instructor shartr_ave the .rproiiiiv of oveniding any parameter withoutaffecting the correspo.nding matner.i,car moder computer process variabrevalue. This override shail c.-ontinue uniit.reset by the irisiiuctor or by anexercise program. override capabirity snau ueirorid;;';n art inputs/outputalarms and not on just a few, o!.rr.L in rear rife any instrument or ararmcan fail leading to i false afarm.

10.7 TRAINEE PERFORMANCE PROGRAM
Trainee performance shail oe continuousry monitored during a training driil.All operators' action shail be r.t.i..J i. memory with the name of the devicemanipulated, and the time of the actLns. At the'termirrt-ion of the driil, thetrainee performance grogram shail generatg a.,r;;;ry';f rerevant data,including trainee's loitraTneesl 

"no"inrtructor,s 
names, date, nature of the
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training drill, name of variable, critical parameters, high and low deviations
from reference values, total amount oi units geneiatei Juring exercise,-ett.
The termination of the.driil may be accomprisled by tneinstr-ucioi il;y '-
time or it may be terminated by a preprogrammed time intervalselectable by
the instructor.

10.8 TRAINEE EXERCISE PROGRAM
A computerized exercise program shall be provided that shall automatically
step the trainee through a series of simulator drills and exercises plus a '
number of operational problems. This program shall be developed so as to
eliminate / minimize manual control manipulations by the instructor. There
shall be a minimum of 20 exercises in trainee exerciie progr;;.-ih";; -
exercises shall be submitted to the owner for approval.

10.9 SIMULATOR EXERCISE GUIDE
Bidder shall provide a suggested guide that shall contain a series of
simulator drills and.-e_xercises (minlmum 50) arranged in logical sequence
3n{gggording to difficutty of the task to be iearneJ, subjeci to acceptance
!v 9.uet rhe guide shail arso contain a number oi opeiationar pro6remi-
that the trainee shall be required to solve at the simulator. The guide shall
assist the instructor by.ouflining training objectives and specifyiig the
practice sessions required to alcomptiin plrorm.n." gorr..

10.10 OTHER REQUIRED FUNCTIONS
The instructor shall be able to monitor the following functions:-. Manipulate external parameters, which are not modeled, but which

affect the simulated plant. These include external toad, frequency ano
/voltage, power factor, and inlet temperature of cooling watbr etc. 

- -
o Monitor the actual value of up to 200 specified intermediate

calculated variables in the plant models with proper physical units for
example, enthalpy, entropy, mass, volume etc.

10.11FREEZE / RUN
It shall be possible to freeze the dynamic simulations by the instructor. AII
the parameters &functionalities shall hold the current rilr" / states till the
intervention of the instructor. This can be stored to be used for a future
initializing point. lt shall be possible to continue tne progtrams at that point
itself and run the system.

10.12 SNAPSHOT
A selectable snapshot capability shall be provided to allow the instructor to
store the particular conditions that exist at any instant during a traininj- 

-

session, for future recall, as an additional initialization condition. ThisTeaturercil ililUciltzaUUIt conQluon. Inls leatt
ing the instructor to recreate a
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lffijX*[1T::9,:^I",^.11$g#;!ure shal have no effect on otherinitialization conditions oiscuis6oli"'r"rr,i.,,li.li[J';ffi:i: 
l,tfr"J 

""
full set of parameters at any instarit Juring,simuration by taking a snapshotwithout freeze. These snapihots arso can be used i. i,iitirti.rtion points infuture.

10.13 EVENT DRTVEN HELP / VTDEO
Event Driven Herp ailows pr"-r.iipl"J messages to be conditionaily popped_up on simulator workstations as a consequence of events encounteredthroughout the training scenario tirii* to the operator GuidanceMessages. The simuritor sha, oe capaore 

"iJ6*i.g in-" ,..r"ges in theform of text box or fires to oe ietli*oin case of 
"r"ni. 

slch as trips /changeovers etc. Event oriven-vioeo sequences shail ailow actuat videoclips to be conditionalty tauncneo to train"" firk;i;;;;;, a consequenceof simulated events encountered throughortin" t"riri.iscenario. mevisuals can be setected to snow tne oferato, of the 
".tiri 

prant responsesto such events.

!0.1 4 PERFORMANC E CALC U LATTONS
The simurator shail provide_faciritv to e-xecute the various performance

:# :*::3' i I I? .': I l^"t -[1g-( 
d d.n.: s v, r u ro i n J i-. i t n, t", B o i r e refficiencv, Heat Exchanser p"rr,irrrr.:",-c"ii,[riJil,5,]J#JfiFhEorrer

performance, condense-r cteantin"ri r..tor, iiD a #i"or FW /condensateheaters as per the p.revairing proceis parameters and shail be abre toprovide the data in the form-of suitable togs l-r;poil. -",

1 O. 15 INSTRUCTOR-LESS TRAINING
As an extension to llg utility as eia-otiateo at ct. 10.13 above, the simulatorshall have the caoabirity to tonduct-instructor-ress training sessions.Accordingly, the simuraior.n.rr nrr" the optimu, op"rrio," interactionsprogrammed for each of the matrunctiln states ristei 6Jo*, tothe neareststable state. 

. vrsrve [ersv uriru

10.16 REAL PLANT EVENT RECONSTRUCTTON
It shall be possibre to reconstrr& *'.r"nt / matfunction as per the historian /log data imported from the ,eaf pirni-'
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10.17 MALFUNCTIONS

10.17.1GENERAL
All malfunctions shall simulate conditions as they would occur in the
plant. System must simulate conditions that might be introduced by
operator errors during a malfunction. Plant response to the malfunction
shall be carried out a reasonable and stable operating condition as
determined by Owner, by analysis of the training value of each
malfunction. Models of malfunctions must include responses for no

corrective action, improper action, and operator recovery cases. An
adjustable time delay shall be included in the malfunction software to
permit the instructor to insert separate initiation times for selected
malfunctions. Any number of malfunctions shall be capable of being
initiated simultaneously or within a delay time selected by the instructor.
This time delay shall be variable up to 2 hours.
The discernable transient response of certain malfunctions shall be
simulated and accurately displayed on HMl. For example, if the inserted
malfunction should cause a gradual increase in a pressure, then the
concurrent changes in other parameters must be simulated through the
level of advance alarm setting and up to the trip setting. lf the operator
does not take suitable corrective action upon noting the conditions or
upon receiving the advance alarm the trip setting shall be reached, and
appropriate trip events, including unit trip shall be initiated. All
malfunctions shall be simulated to persist until corrected by the operator
or terminated by the instructor. lt shall be possible to select a degree of
degradation in the system (0-100 percent with increments of 1o/o) for
applicable malfunctions. Some pre-selected malfunctions are non-
recoverable, that is, those malfunctions where the operator trainee is not
expected to bring the plant back to normal operation, for example, a

furnace explosion. With each malfunction Bidder shall provide a
description of the expected "hand off' response. This description shall
include a list of affected displays, showing change in process
parameters, and alarm activated. ln addition, Bidder shall specify the
appropriate operator responses to recoverable malfunctions.
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10.17.2 oPERAT|ON
The instructor shall be abre to accomplish the following matfunctionoperations '.s "

. Time delay malfunctions by setting a problem time for malfunction
activation.

o lnitiate up to 20 malfunctions at the same time.
o . Make a variable malfunction become progressively larger without

clearing the malfunction.
o . Determine which malfunctions are active.. . select which component of redundant components is to fail when

identified in the malfunction list.
o . select in which manner (high, low or fail) an instrument is to behave

when identified in Malfunctions list.. lf a malfunction summery tableau is utilized, a brief malfunction
description shall be displayed for each selected malfunction

o . Clearing the malfunction.
. . lnitiation of malfunctions with variable severity shall be varied by

numerical quantity rather than percentage, e.g. loss of pump caiacity
or pump loads shall be given in absolute value rather than i
percentage of rated flow.

o Others as finalized during detailed engineering.

10.17.3 LIST OF MALFUNCTIONS
The simulator shall be capable of simulating the malfunctions indicated
below with provision to accommodate a totil of at least S00 malfunctions.
The remaining malfunctions and their method of initiation shall be
determined by the simulator Manufacturer in consultation with owner.a. Run/Freeze/single step, Rate of simulation, store and Restore

snapshots, Record and Replay, Backtrack, Malfunctions, External
Parameters, Remote Operations

b. The model should have capability to speed up and speed down
based on the various situation of the training. speed factor
should vary from 0.1 X Real time to 100 X real time.

c. software should have features to introduce faults. Faults
minimum in the generic configuration should include transmitters,
control valves, pumps, rotating equipments and heat
exchangers.
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Transmitter malfunctions shall cover drift , noise and
lailure ( high , low and custom value configuratio;t 

- 5"Y

Control valves malfunctions should altow instructor tospecify failure due to actuator, positioned offset, valve
stickness , plugging etc.
Rotating equipments should provide trip as a minimum
malfunction feature.
Heat Exchangers should have ability to define tube
failure and fouling as minimum malfunciion parameters.
Additionally it should be possible to customize orconfigure malfunctions for electrical system , boiler
turbine etc.. All the above malfunctions configuration
palette / options shall be provided in the softwareAlso it should be possible to combine multiple
malfunctions to recorder t scenario features which will
allow operator assessment to be performed on multiple
malfunction conditions.

d' snapshot Management and concurrent deveropment

Operator Evaluation

o The system shall have the facility
a' to configure different parameiers which shall be monitored duringany training session for evaruating the performance or operatorslb. to record and repray the operatorlctions in ail the ows forpurpose of evaluation
c. to configure tl,g start-up curve ( behaviour of important prantparameters with reference to time) which will be' referrei i.;evaluation of the performance of the operator.

11.0 Hardware and Software supporto The software package shail be computer independent. rt shourd
be possible to run it on different selected hardware and selected
o-perating systems -windows xp 32 bit , windows zoog-servei
Windows 2009 Server 64 bit, WindowsT O+ nito User Account contror support on wk2kg server and winT

12.0 Validation

The performance of the simurator moder shourd have been varidatedextensively by modeling different test facilities and comparing calculation
ftY|-t: to a large set of selected transients. ftre vatioiiion cases shal befurnished under the following heads:

1.

2.

aJ.

4.

5.

6.
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(ii) tntesrar' rest - ffiiil,J:i^:l 
,,rportant parameters tiketemoerature, pr"..r*'etc. of a typical plant.ln absence of the mod",l b",d ffir,[glytft VerJil each vendor shatr

provide a moder template witfisteriris a syste, 
"rJfioride the materiarand energv stream i,irorrriioriri",ilii.s.rifi.ri.ir"rr!'lr, 

,yo,.rr prantconfiguration in simur.tion 
"nridnrlnt rn";i#il;riration 

fire needsto be delivered along,wi*r *re ieiort'."1vi.ns ttu;;#;;ed information on
:l""XT, fl:?r"#i 

es s u 6 n' i q 

" I i tvl i" rT" r, t, re, p res s u re, e n t h a r p y a n o

1 3. License Requirements:

' 
iHilill'ffiftTlme 

+ Development License ror the projects as ristedo The projects arready urder executior by BHEL &future anticipated, B'Jffi"fj[1]:,:1;,,:p:p,il; inl", into such asreement
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Simrrrf^

,(,runJime) for OTS system with
the following features:o lnstructor station

features _ 1 no. Simulation modeling
license _ 1 noo 10 Operator station
license (considering
pC based graphics-to
be disptayed)

o Field operator station
lcefrse - 1 No

1 ( per syster;j To be quoted

Optional jrcense foil
operator station license based
on above

To be quoted

Simulati
license for end user to allow
development and
maintenance of model

1 ( per system) To be quoted

S ( PLf{b.,---dL^,
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Bidders may please quote for any additional requirement of licenses for
instructor station or HMI ,if any for their software system..

1 3.0 Training/services I

BHEL needs the training and services as below.

Training is one time requirement in the initial stage of the contract
qeri-o-d of two years from the date of signing agriement. BHEL will
decide on the date and No. of participants
However in case the End customer requires training from GUIsoftware tool deveroper on GUI software toor, then Eidder shailprovide the same as per customer,s specifications within the
Framework agreement.

1) The Biddershall provide a structured training for 3 weeks at BHEL/EDN
Bangalore-lndia to BHEL engineers on familialization and usage of the
simulation software tool with reference to development of training simulators
and shall cover the followingareas as a miniimum.

o Comprehensive training Operator evaluation packageo Use of the system including interaction between simulator models and
controls.

o Trouble shooting and fault analysiso Details of Simulator
o Simulator software maintenance
o Overview of Simulator
. Starting up and shutdown of Simulator software , if any.o the simulation software tool with reference to development of training

simulators
o connectivity of simulator with third party actual/virtual DCSo lnstructor station features
o Operator evaluation package

2) The Bidder shall also provide a structured training for 2 weeks at
BHEL/EDN Bangalore-rndia to BHEL engineers dn demonstration-cum_
training and shall cover the following areas as a minimum.

Supplyof nem
development license for
BHEL to allow model
configuration and instructor
feature configuration for
duration of 2 vears

To be quotecl

'o
0).:
t4FU

.=a
I c.)-z ...9-d.=

.9 o)
t<F

6ElOO
-l 

+)
t!H

d
-rP\
-hrdOJotr

FFE
t F vz- cdirl .C alHC g

fJ. O >.Z>,E
,\ {-) \v

Hbtr
\,/ ta '-*
AO>,
l-l 3- 

-tz oE
tJ-r tH

L.< u 15
;n cn tr
*i .* o-(

cEh
a g;
BE g
O L.,E

.3 -o

.C G)r) u)
FJ-Oo
t1 -O

.96
+JA
Cg t-r
11 +Jtru)3- -{€E
Ft.g.-
a

t-

S ( tLI\fatH'-'(V Mffi *-h



W
PURCHASE SPECIFICATION OF Gd;;;;t

USER INTERFACE TOOL
FOR OPERATOR TRAINING SIMULATOR

PS/418/SSR/INT

Page 25 of 2g

ftrto rult road ,hot start'up , waiilH,dl,#H[:X?,fr*n oro .tat
Additional project retated Services :

Bidder sha, arso incrude the forowing project rerated services
14.0 Detiverabtes:

il;'fir'J i$S,',H:l'H:r:"*rre toor with ricenses and comprehensive

o Vendor shourd sypplv standard power prant simutation Modersdeveroped 
"i1g. thir' rirri;fi; software ioor 

-to," 
the forowino

;.#Ifl :'?,,i"ilsn.&9noor.ini"rirli,I1r,ril,i#"pr.rrseswithinthreE
immediatelv.rrirrlili of supply of simulation .or[rJr" toot, if it is not

o supercritical thermal plant (660Mw,g00Mw)o subcritical thermal piant (s00Mw,2s0Mw)
Item Desc-n-ptio;

Price flNRTraining
a) 3 weeks Training
Q) 2 weeks Trainin

Additional services as below per oTs *1""
ll#E:::^r^Tf:tai ?HEil - EDN per project
lrring E1gineerins spread ove;;;J,:. 

proJect

2) 1 visit for l weei support at EDN grngarore
9.rr,!g FAT per project. ': - - '

3) 2 weeks support at site during commissioningsPread over 3 visits 
-'s vY! I I 

l

4) 2 weelr rupport at site during sAT perproject spread over two visits.

services for Projects out of rndia Lumpsum
1) 2 weeks sup

commissioning spread over 3 visits2) 2 weelr rrpp6rt at site during sAT perproject spread over two visits.
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*T}"|ff fiffitf tljlB,:::[: 
mentioned sta nda rd Moders shourd be

l3.Price:

Vendor shourd provide breakup of the price for each item mentioned in
14. Waranty: U:lgor to provide *.li:lly for a period of 2yearsrrom the dare of handinj ;J;;'th" piot".t to customer .

lS.Submission of the bids.

f,,jfr"ffJX,ffr,r *," on",. in three (03) parts in seared covers as
1. Part 1 of the Bid: eualifying requirement2. part 2 of the Bid, r";I;i;"i eio3.part 3 of the Bid: price'Hi;'

l6.Vatidity of the agreement: BHELsuccessrrirvenao,-ro,Fil;;,ail,f?IJ!11,"1,if,::":Til,#ll 
jfi ,H:"#ffX[ TJ,lJJff i.ilff,ffi;t m th e d a te o r s i ! n i n g th e

17. General:

1 . A, expenses towc rds_Travet a nd,ySJ:. 
I ld 

ia, durin g tra in in g/support

l:pffllili1ff*,lJ'-Tli:ruff,;1il, 
nave to be borne ovvlnoiir- '

3' offered toorsha, #"Liiih""=;;lii,g31'"T 
as mentioned above.4. Any deviation wiltresult in rejection of the bids.

I: Tl..i,ji1ffi"[i*:*gli(.",i,itt"o arons with the orrers6. rhe toor which is.oeins offe;;"1il;:,1Ti,Hj?J:i:ffentioned 
inthe specifications (V.end-or ;- prrl,: 

"rr#il 
=matrix 

for a1 thefeatures mentioned_.;r.;1"'!rJj,y,l.,ions 
ctearty indi

*ilt[-*#-q,*q", j-d*l.p$,i,iiiir;l*ril,"g l*rx'H?
rnstructor station as risted alorJiiEorv e;.grr"i"';ffi; opening theprice bid' This is arso basis i;fffi;LcnnicilJv]rr.ii""i. 

A, expensestowards Traver and Livin!';il,'i"l:,1?r"- 
to be borne by Vendor8' No extension in rast oit. roirrori.rion of tenders is entertained.
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Annexure A

Confirmation /Data in support of Quarifying Requirement

CUSTOME
R
NAME,
ORDER
REFEREN
CE
& DATE

POWER
PLANT
DESCRIPTIO
N

CUSTOMER'
S

CONTACT
DETAILS
NAME
DESIGNATI
ON
PHONE NO.
FAX NO.
EMAIL ID

DATE OF
SUPPLY/
COMMISSIONI
NG

PERFORMAN
CE
CERTIFICATE
FROM
CUSTOMER
REGARDING
SATISFACTO
RY
PERFORMAN
CE
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Point wise confirmation to the
tender. Deviations if any shall

Annexure B

specifications to be given
be indicated in the format

alongwith response to this
as given below.

C ONF IRMA TION/D E VIA TI ON IF DEVIATION,
DETAILS
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PURGHASE SPECIFICATION

GRAPHICAL USER INTERFACE TOOL

AND SERVTCES

FOR OPERATOR TRAINING SIMULATOR

(sEcTtoN ilt)

INSTRUCTION TO BIDDERS &

COMMERCIAL TERMS AND CONDITIONS:
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INSTRUCTION TO BIDDERS &

COMMERCIAL TERMS AND CONDITIONS:

Tender for Selecting Associate for Graphical User Interface software tool and services for
0perator Training Simulator.

1. Bharat Heavy Electricals Ltd - Electronics Division, Mysore Road,

Bangalore,560026 (BHEL-EDN) having its head office at BHEL

House, Siri Fort, New Delhi- 110049, invites Bids from Qualified GUI

tool developers and Simulator suppliers for selecting associate for
complete High fidelity Operator Training Simulator systems. BHEL-

EDN and selected Associate will execute Framework Agreement for a
term of 24 months from the date of execution and jointly bid for
projects / tenders, execute orders for complete High fidelity Operator
Training Simulator system through joint development , Engineering,

installation & commissioning.

"The Bidder who desires to be BHEL-EDN's associate should
meet the Qualification requirement as stipulated in Section ll of
this Purchase Specifications

2. The Association is proposed to be operated on Technology-Transfer
basis with successful Bidder. lt shall also be binding on the Associate

to adhere to Commercial terms & Conditions of End Customer which

shall be furnished to Associate during Bidding.

3. During the term of this association, Associate and BHEL shall not
participate either individually or in Association with others in Tenders
for Power Plant Operator Training Simulators in lndia. Even in cases
where Business lead or enquiry is received by Associate directly from
probable customer in lndia, the proposal and further process for
securing order shall be taken up jointly by BHEL and Associate.

Associate and BHEL " shall jointly be responsible for Business

development and generation of Business enquiries.
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6.

7.

8.

Vendors who desire to participate in this tender shall submit their
proposal on or before 1 pm IST on 31 -10-2014 (Thirty first October
2014) along with "NO DEVIATION" declaration for both technical
speciflcations and these Terms & Conditions. Proposals not
conforming to above shall not be considered for evaluation

Proposals sent by fax or email shall not be considered as Valid and
shall be rejected. BHEL - EDN is not responsible for any delay in
receipt of proposal sent by vendor through post or courier.

All clarifications sought by Bidders shall reach BHEL on or before
1pm on 20-10-2014. No clarifications shall be entertained after this
date. Also no clariflcations shall be included by Bidder in Bids.
Replies / clariflcations from BHEL shall be uploaded on website

Bids shall be accompanied by Earnest Money Deposit in separate
envelope, either in form of DD or Banker's cheque for an Amount of
Rs.20,00,000 (Rupees Twenty Lakhs only). Proposal shall be
submitted in (3) Three parts in separate sealed envelopes:
(Envelope Identification)

Part l: a)Earnest Money Deposit + b)Qualification Requirements
(QR) with supporting Documents in two separate envelopes
Part-ll: a) declaration of "No Deviation" in separate envelope
b)Techno-commercial proposal
Part Ill: Priced proposal

The Date and Time of Bid Opening shall be intimated on BHEL's
website. Bidders who wish to participate in the Bid opening shall
inform names and designation of authorised persons at least three
days in advance of Date of Bid Opening.

On Date of Bid Opening, first the EMD envelope shall be opened and
verified. Those Bids accompanied by Valid EMD shall be accepted for
opening of Part-l (Qualifying requirements) Bid. The Part-l Bids shall
be opened in front of all bidders. Bids which do not meet the
Qualifying. requirements or bids which do not include sufficient
documents in support of Qualification shall be rejected and such
Bidders' Part-ll and Part-lll Bids shall be returned alongwith the EMD.
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ro. The Part-ll (techno-commercial proposal) of only Bidders who meet
the Qualification requirements shall be opened. Techno-Commercial
Bids which do not include the No Deviation declaration in separate
envelope shall be summarily rejected.

rr. Part-ll (techno-commercial proposal) shall be evaluated vis-d-vis'
BHEL's Technical specifications, and commercial terms and
conditions. lf it is found during evaluation that Qualification
requirements are not met or the supporting documents are not valid,
the Bid shall be rejected and Bidder shall be barred from participating

in any tenders of BHEL in future. Bidders may be invited for Techno-
Commercial discussions if required for sake of clarifications etc.

12. ln case there is any scope or specification change, All Bidders who
meet the QR shall be informed of the same through notification on

website, and requested to submit a sealed Supplementary Price Bid

indicating only the lmpact due to the declared scope i specification
change. This Supplementary Price Bid shall be read in conjunction
with the Original Price Bid. (Part-lll).

rg. Price Bids opened along with supplementary Price Bids, if any, shall
be evaluated to decide the Lowest Price Bid (11 Bidder). Total cost to
BHEL including freight and insurance and applicable statutory taxes
& duties and any other levies, shall form the basis for arriving at the
lowest quoted price (L1). Bidder shall therefore demarcate prices for
supply and services and clearly mention applicable taxes and duties
and levies with applicable rates on quoted prices.

r+. lt shall not be binding on BHEL-EDN to accept Lowest bidder's
proposal and lt shall also be BHEL-EDN's prerogative to cancel the
tender or re-tender if the tender requirements are not met as per
BHEL's purchase policy and objectives of the tender are not met..

rs. The Bidder whose Bid is evaluated as lowest shall be invited for
discussions regardinj the Framework agreement. Further
negotiations may also be held, if found necessary, in which Lowest
Bidder sl"iall participate. The selected Bidder shall thereafter enter
into a Framework Agreement (FA) with BHEL-EDN and will be called
as BHEL's Associate for Graphical User lnterface software tool and
services for Operator Training Simulator for 24 months from date of
FA
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17.

The Framework Agreement shall be binding on both BHEL-EDN and
Associate and neither parties shall participate in any tender for
Operator Training Simulator either individually or with any other
Associate or Bidder within lndia.

Upon signing of Framework Agreement, the Associate shall furnish a

FA performance guarantee in the form of a Bank Guarantee valid for
36 months from Date of signing of Framework Agreement equivalent
to sum of INR 50,00,000 (Rupees Fifty Lakhs only). Format for this
BG for FA performance Guarantee is enclosed as Attachment-|.
After signing of FA, the EMD of successful bidder and all other
Bidders, who have not forfeited their EMD for any reason whatsoever,
shall be returned.

ln case during the period of FA, it is desired by BHEL-EDN that prices

have to be reviewed due to nature of any particular tender called by

customer, the Associate shall participate in discussions and
negotiations with BHEL-EDN regarding Prices to be considered for
Associate's scope of supply & Services for that particular tender. ln

case BHEL-EDN accepts an order from Customer after negotiations
with reduction or discount on original Bid Price, then the reduction or
discount shall be proportionately passed on to Associate also for their
share of price for supply & work. These discounts shall be operated
on agreed FA prices.

1s. During the execution of contracts with end customer by BHEL-EDN
for OTS, within the FA Validity period, a separate order shall be
placed on Associate for their software and services. For each such
order placed on Associate, the Associate shall furnish a Performance
Guarantee in the form of Bank Guarantee for 10% of the Order Value
placed on Associate and valid for entire duration of Contract including
extensions in Contract period if any. Format for Bank guarantee for
Performance guarantee is enclosed as Attachment-ll.

All Bank guarantees shall be irrevocable and unconditional and
furnished to BHEL-EDN as per Formats Enclosed and from either
Nationalised or Scheduled Banks. A List of Banks from whom Bank
Guarantees shall be acceptable is enclosed as Attachment-lll.
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No changes to formats shall be acceptable to tsHEL-EDN. All

applicable bank charges shall be borne by the Bidder / Associate.

21. BHEL-EDN shall have the right to invoke any or all of the above Bank

Guarantees in the event of any default or breach of contract or

agreement and Bidder / Associate shall forfeit the Amount of the

Bank Guarantee.

zz. Whereever the Customers' Tender or Contract stipulates Deed of
Joint undertaking to be submitted, the same shall be submitted by

Associate jointly with BHEL-EDN as per Format prescribed by

Customer. Any DJU securities and / or contract performance Bank
guarantees required as per customer Bid specifications shall be

furnished individually by Associate and BHEL as per provisions of
Customer's Tender documents / contract. Also any Bank Guarantees
/ documents which need to be furnished by Associate to fulfil

conditions stipulated by Customer for contract signing shall be

immediately furnished by Associate without waiting for LOI I
Purchase order from BHEL.

23. Apart from the Technical Specifications included in this tender, if any

special requirement is stipulated by any customer in any Tender for
OTS in which BHEL-EDN is participating, Associate shall be bound to

comply with these new Technical requirements and shall undertake

any new developments / additional engineering which may be

required at no cost to BHEL-EDN.

z+. Apart from the Commercial Terms & Conditions listed herein, if there

is any special requirement stipulated by the customer in any Tender
for OTS where BHEL-EDN is participating, the Associate shall be

bound to comply with this requirement within the agreed Prices.

zs. Selected Associate shall be bound by the Contractual Completion
Schedules of the Contracts and Technical Performance Guarantees
agreed by BHEL-EDN. Associate shall be jointly liable for any

Liquidated damages /" Penalty levied by Customer due to non-

compliance of Contractual Completion schedule or Technical
Performance guarantees.
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zo. Pavments terms. The payment terms of BHEL-EDN shall be as
follows:

Supplv portion :

50% of P.O supply price component shall be paid within 45 days of date
of acceptance of supplies by BHEL-EDN.

10% of P.O supply price component shall be paid within 30 days of
Completion of FAT at BHEL-EDN Works

10% of P.O supply prlce component shall be paid within 30 days of
Completion of Commissioning at Project Site

15% of P.O supply price component shall be paid within 30 days of
Completion of SAT at Project Site

15% of P.O supply price component shall be paid within 30 days of
Completion of Warranty Period

Services portion

50% of P.O services price component shall be paid within 30 days of
Completion of FAT at BHELIEDN works.

20% of P.O services price component shall be paid within 30 days of
Completion of Commissioning at Project Site.

20% of P.O services price component shall be paid within 30 days of
Completion of SAT at Project Site

10o/o of P.O services price component shall be paid within 30 days of
Completion of Warranty Period

(.)

.='@ro
-O

.9 a.>

()o
trl ->e>ckoriic

< J.r 'E
F OJ?
z-6-
nca s
f!o>r
;,- ! '"Xbs
^ 5>.
> a-67ot9
;+4tr
vE^

F.d:i
-otr(J ua,

tc)

o q:)

g3

dE
Ca

,9t
q-

F



PU RCHASE SPECIFICATION OF G RAPHICAL

USER INTERFACE TOOL
FOR OPERATOR TRAINING SIMUTATOR

Page 8 of 22

zz. Price Basis:

Foreiqn Bidders: Prices for supply portion shall be quoted on CIF
(lndia Port-of-entry) basis. ln addition the FOB price shall also be
indicated. Prices shall be inclusive of all taxes and duties on Input raw
materials components and no variation of price on account of these
input taxes & duties are admissible. Prices can be quoted in any
currency. However for purpose of evaluation the exchange rate (SBl
TT selling) as on Date of Bid opening (Part-l &ll) shall be considered.
Merit customs duty, CVD, SAD etc as on Date of Bid opening (Part-l
&ll) Bid opening shall be added to CIF price for evaluation. During
actual Project imports, Customs clearance, Customs duty payment
will be to BHEL account after the consignment is received at Indian
Airport / Sea Port. Foreign Bidders shall quote through their local
lndian Counterpart i lndian establishment for Local transportation
upto BHEL-EDN works, inland transit insurance, port clearance, port
charges and any other local costs and these shall be shown
separately under head Freight and Transit lnsurance Charges. ln
case of Foreiqn Bidders the Services portion of contract shall be
necessarily be carried out by lndian Counterpart / establishment and
hence onlv Prices in INR Shall be acceptable.

Domestic Bidders: Prices shall be quoted on Ex-works basis, in

lndian Rupees (lNR) only. Prices shall be inclusive of all taxes and
duties on input raw materials components and no variation of price on
account of these input taxes & duties are admlssible Local
transportation upto BHEL-EDN works, inland transit insurance, port
clearance, port charges and any other local costs and these shall be
shown separately under head Freight and Transit lnsurance Charges.
The Price for Services portion of contract shall be necessarily quoted
in lNR.

za. FtRM Prices: Prices qubteo shall remain FIRM for entire duration of
Frame work Agreement. No escalation or variation shall be allowed.
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29. Taxes and Duties: Applicable Taxes and Duties on supply & services portion ahell
be added to ex-works / CIF Price

30. for Evaluation of Price Bid to arrive at lowest bidder and calculating the Cost to
BHEL-EDN. lt is therefore mandatory that All bidders explicitly specify applicable
Taxes and Duties and applicable rates of T&D on the Prices quoted. No other
Taxes and Duties shall be admissible after opening of Price Bids. Only those taxes
and Duties explicitly brought out in Bids shall be reimbursed by BHEL-EDN. All
other Taxes and Duties shall be deemed to be included in the quoted Price. ln case
TDS is applicable in Bidder's country the same shall be included in Associates price
and BHEL shall not reimburse the same in any way. Bidder's PAN shall be
mentioned in Bids.

31. Liquidated Damages / Penalty: Bidders may please note that
selected Associate shall be jointly liable for any Liquidated Damages /
Penalties that are levied by customer on account of non-performance
of contract or on account of not meeting Technical Performance Guarantees. All
such LDs / penalties shall be proportionately
deducted from Payments due to Associate depending on Associate's share in

Contract.

32. BHEL reserves the right to go for "on-line bidding (Reverse Auction)". Terms
& Conditions for RA is enclosed as Annexure-lV

33. Compliance to Gommercial Terms & Conditions: Bidder shall include a signed
copy of these terms and conditions as an
unconditional acceptance of the same in .pdf format in separate envelope along
with the Part-ll Bid. Bids without the signed copy in separate envelope shall not be
considered for evaluation.

34. Address for communication and sub mission of Tenders:

Sealed Bid documents may be addressed to

Shri. S R JAYAKUMAR ( Tel.No. 080-26998449, +919945530257)

The Additional General Manager

Materials Management

Control equipment

New Engineering Building, 2nd Floor

Electronics Division,

Bharat Heavy Electricals Ltd.

Mysore Road, Bangalore 560026

All Bids and associated envelopes shall be Legibly Marked, numbered and
superscribed with the This tender No. as in website and Title

"Tender for selecting Associate for
GUISOFTWARE TOOL AND SERVICES

for
OPERATOR TRAINING SIMU LATOR
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Gontract Performance Guarantee Form
(To be stamped in accordance with Stamp Act

if any, of the Country of the lssuing Bank)

Bank Guarantee No.........,...
Date.............

To,
Bharat Heavy Electricals Ltd.
Electronics Division
Post Box No.2606, Mysore Road
Bangalore-560026

Dear Sirs,

ln consideration of the Bharat Heavy Electricals Ltd. (hereinafter referred to as the
'Employer' which expression shall unless repugnant to the context or meaning thereof,
include its successors, administrators and assigns) having awarded to
M/s with its Registered /Head Office at

Jl-ffi :?H:f 'ff ",f 
"':"&:''ff 

,ff :,T:i::":il?:
administrators, executors and assigns), a Contract by issue of Employer's Framework
Agreement dated _ and the same having been
unequivocallyacceptedbythecontractorandvaluedat-for-andthe
Contractor having agreed to provide a Contract Performance Guarantee for the faithful
performance of the entire Contract equivalent to _ (-)_% ( _ percent) of the
said value of the Contract to the Employer.

[Name & Address of the Bank] having its Head
Office at (hereinafter referred to as the 'Bank', which expression shall
unless repugnant to the context or meaning thereof, include its successors, administrators,
executors and assigns) do hereby guarantee and undertake to pay the Employer, on
demand any and all monies payable by the Contractor to the extent of
..................(") ... . - - .. as aforesaid at any time upto (@) .

[days/month/year] without any demur, reservation, contest, recourse or protest and/or
without any reference to the Contractor. Any such demand made by the Employer on the
Bank shall be conclusive and binding notwithstanding any difference between the Employer
and the Contractor or any dispute pending before any Court, Tribunal, Arbitrator or any
other authority. The Bank undertakes not to revoke this guarantee during its currency
without previous consent of the Employer and further agrees that the guarantee herein
contained shall be enforceable till ninety (90) days after expiry of its validity.

The Employer shall have the fullest llU".ty, without affecting in any way the liability of the
Bank under this guarantee, from time to time to extend the time for performance of the
Contract by the Contractor. The Employer shall have the fullest liberty, without affecting
thls guarantee, to postpone from time to time the exercise of any powers vested in them or
of any right which they might have against the Contractor, and to exercise the same at any
time in any manner, and either to enforce or to forbear to enforce any covenants, contained
or implied, in the Contract between the Employer and the Contractor or any other course or
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remeoy or secuflty avarlaDle to tne tmployer. lhe Banl( shall not be released of tts

obligations under these presents by any exercise by the Employer of its liberty with
reference to the matters aforesaid or any of them or by reason of any other act or
forbearance or other acts of omission or commission on the part of the Employer or any
other indulgence shown by the Employer or by any other matter or thing whatsoever which
under law would, but for this provision, have the effect of relieving the Bank.

The Bank also agrees that the Employer at its option shall be entitled to enforce this
Guarantee against the Bank as a principal debtor, in the first instance without proceeding
against the Contractor and notwithstanding any security or other guarantee that the
Employer may have in relation to the Contractor's liabilities.

Notwithstanding anything contained hereinabove our liability under this guarantee is
restricted to .........................f)....................".... and it shall remain in force upto and
including (@) . . ....... and shall be extended from time to time for such
period (not exceeding one year), as may be desired by M/s

(Associate) on whose behalf this guarantee has been
given.

Dated this day of at _.

WITNESS:

(Signature)
(Signature)

(Name)......
(Name)

(Official Address) (Designation with Bank Stamp)
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Nofes.' l.OThis sum shall be ten percent (10%) of the Contract Price. (@)This
date will be ninety (90) days beyond the Defects liability peiod as specified
in the Contract.

2. The stamp papers of appropriate value shall be purchased in the name
of guarantee rssurng Bank or the Party on whose behalf for BG is being
Lssued. The Bank Guarantee shall be lssued on a stamp paper of value as
applicable in the State of lndia from where Bank Guarantee is issued or the
State of Karnataka o r the State of lndia from where the BG shall be
operated, whichever is higher.

3. The Bank Guarantee shall be from a Bank as per list provided in the
Section lll of Bidding documents
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which is hereinafter referred to as

has undertaken to

Format for Performance Guarantee to be issued by the Associate against
each order placed on Associate.

PROFORMA OF PERFORMANCE BANK GUARANTEE
(FOR FORETGN PURCHASE ORDERS)

ANNEXURE-II
BANK NAME AND ADDRESS
Electronic Division
Bharat Heavy Electricals Limited, {B.H.E.L.}
Mysore Road, P.B. No.2606
BANGALORE.560 025

Dear Sir,

Ref : CONTRACT PERFORMANCE GUARANTEE.

WHEREAS you have entered into a contract reference No & PO
NO.
Date with Mls having its
registered office
at for the supply of
as detailed in your
purchase order No.
"the said contract"
and WHEREAS M/s
produce a Bank
Guarantee for 1Ao/o (Tern Percent) of the contract price amounting to

to secure its obligatios to
Electronics Division, BHEL having its registered office at New Delhi for the
performance of the contract including the warranty of the equipment
supplied, We
Bank, hereby expressly, i rrevocably
and unreservedly undertake and guarantee as principal obligors on behalf of

that in the even Bharat Heavy Electricals
Ltd. (B.H.E.L.) declares to us in writing that
M/s has not fulfilled any obligation
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according to the contractual obligation of the said contract, to pay you on
demand and without demur to Bharat Heavy Electricals Ltd., Electronics
Division, Mysore Road, P.B.No. 2606, Bangalore - 560 026.,
lndia an amount of

{in words

_)
subject to as may be determined below :
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ANNEXURE.II
PROFORMA OF PERFORMANGE BANK GUARANTEE

(FOR FORETGN PURGHA$E ORDERS)
1) Notwithstanding any right M/s.
directly against you
or any disputes raised by
M/s

may have
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Your written demand shall
be conclusive
evidence to us that repayment is due under the terms of the said contract
and shall be
binding on us.
2) We shall not be discharged or released from this undertaking and
Guarantee by any
arrangements, variations made between you and M/s.

with or without our consent and Knowledge or by any alteration in the
obligations of
M/s. by any forbearance whether as to
payment, time,
performance or othennrise.
3) This guarantee shall remain valid until the end of six months after the
close of the warranty
period or until the same is reported by BHEL to us whichever is earlier.
4) We agree and undertake not to revoke this guarantee during its validity
unless discharged
in writing by you subject to the provision of clause (7) below :

5) This guarantee shall be a continuing guarantee subject to the foregoing
and shall not be
discharged by any change in the constitution of the Bank or M/s.

5) This guarantee shall be governed by and constructed in accordance with
the Laws of
lndia.
7) At any time Bank may
render this guarantee
null and void by paying to Bharat Heavy Electricals Ltd. the full amount being

in words

)
For and on behalf of Bank
by its Authorised Signatory
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ATTACHMENT.III

LIST OF BANKS AUTHORISED TO ISSUE BANK GUARANTEES
(LrsT oF coNsoRTruM BANKS)

Sl.No. Bank Sl.No. Bank

Nationalized Banks Foreign Banks

L Allahabad Bank 21 ClTl Bank N.A

2 Andhra Bank 22 Deutsche Bank AG

3 Bank of Baroda 23 The Hong Kong and Shanghai
Banking Corporation Ltd. (HSBC)

4 Canara Bank 24 Standard Chartered Bank

5 Corporation Bank 25 The Royal Bank of Scotland N.V.

6 Central Bank 26 J P Morsan
7 lndian Bank Private Banks

8 lndian Overseas Bank 27 Axis Bank

9 Oriental Bank of Commerce 28 The Federal Bank Limited
10 Punjab National Bank 29 HDFC Bank

tI Punjab & Sindh Bank 30 Kotak Mahindra Bank Ltd

12 State Bank of lndia 3L lClCl Bank

13 State Bank of Hyderabad 32 lnduslnd Bank

1.4 Syndicate Bank 33 Yes Bank

15 State Bank of Travancore
16 UCO Bank

17 Union Bank of lndia
18 United Bank of lndia
19 Viiava Bank

Public Sector Banks
20 IDBI

Note:
. BG should be addressed to BHEL by the issuing Bank along with covering letter.
. All BGs must be issued from any of BHEL consortium banks listed above.
. BHEL may accept BG from other Public Sector Banks also which are not listed

above.
. BG will not be accepted from Scheduled Banks and Co-operative Banks ( other

than listed above ).
. ln case BGis issued from a bank located outside lndian Territory and is issued in

foreign currency, the BG must be routed through and confirmed by any one of the
above mentioned consortium banks.

. This list is subject to changes. Hence vendors are requested to check this list every
time before issuing BGs.
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ATTACHMENT.IV

GUIDELINES FOR REVERSE AUCTION PROCEDURE
Against this enquiry for the subject item/ system with detailed scope of supply as per enquiry
specifications, BHEL may resort to "REVERSE AUCTION PROCEDURE" i.e., ON LINE BIDDING
(THROUGH A SERVICE PROVIDER). The philosophy followed for reverse auction shall be English
Reverse (No ties).
1. For the proposed reverse auction, technically and commercially acceptable bidders only
shall be eligible to participate.
2. Those bidders who have given their acceptance for Reverse Auction (quoted against this
tender enquiry) will have to necessarily submit "online sealed bid" in the Reverse Auction.
Non-submission of "online sealed bid" by the bidder for any of the eligible items for which
techno-commercially qualified, will be considered as tampering of the tender process and will
invite action by BHEL as per extant guidelines in vogue.
3. BHEL will engage the services of a service provider who will provide all necessary training
and assistance before commencement of on line bidding on internet.
4. ln case of reverse auction, BHEL will inform the bidders the details of Service Provider to
enable them to contact & get trained.
5. Business rules like event date, time, bid decrement, extension etc. also will be
communicated through service provider for compliance.
6. Bidders have to fax the Compliance form before start of Reverse auction. Without this, the
bidder will not be eligible to participate in the event.
7. ln line with the NIT terms, BHEL will provide the calculation sheet (e.g., EXCEL sheet) which
will help to arrive at "Total Cost to BHEL" like Packing & forwarding charges, Taxes and Duties,
Freight charges, lnsurance, Service Tax for Services and loading factors (for non-compliance to
BHEL standard Commercial terms & conditions) for each of the bidder to enable them to fill-in
the price and keep it ready for keying in during the Auction.
8. Reverse auction will be conducted on scheduled date & time.
9. At the end of Reverse Auction event, the lowest bidder value will be known on auction
portal.
10. The lowest bidder has to fax/e-mail the duly signed and filled-in prescribed format for price
breakup including that of line items, if required, as provided on case-to-case basis to Service
provider within two working days of Auction without fail.
11. ln case BHEL decides not to go for Reverse Auction procedure for this tender enquiry, the
Price bids and price impacts, if any, already submitted and available with BHEL shall be opened
as per BHEL's standard practice.
12. Bidders shall be required to read the "Terms and Conditions" section of the auctions site of
Service provider, using the Login lDs and passwords given to them by the service provider
before reverse auction event.
Bidders should acquaint themselves of the "Business Rules of Reverse Auction", which will be
communicated before the Reverse Auction.
13. lf the Bidder or any of his representatives are found to be involved in Price manipulation/
cartel formation of any kind, directly or indirectly by communicating with other bidders, action
os per extant BHEL guidelines, shall be initiated by BHEL and the results of the RA scrapped/
aborted.
14. The Bidder shall not divulge either his Bids or any other exclusive details of BHEL to any
other party.
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15. ln case BHEL decides to go for reverse auctlon, the H1 bidder (whose quote is highest in
online sealed bid) may not be allowed to participate in further RA process.

Business Rules for Reverse Auction
This has reference to tender no ltender number...,date...). BHEL shall finalize the Rates for the
supply of litem nomelthrough Reverse Auction mode. BHEL has made arrangement with M/s.
lService provider], who shall be BHEL"s authorized service provider for the same. Bidders
should please go through the guidelines given below and submit acceptance of the same.
The technical & commercial terms are as per (a) BHEL Tender Enq. No. {...} dated {...}, (b)
Bidders" technical & commercial bid (in case of two part bid) and (c) subsequent
correspondences between BHEL and the bidders, if any.
1. Schedule for reverse auction: The Reverse Auction is tentatively scheduled on {dote}:
- Online Sealed Bid:-
E {9tort Time:
E Close Time: ]
- Online Reverse Auction:-
E {Stort Time:
E Close Time:]
2. Auction extension time: lf a bidder places a bid in the last {...} minutes of closing of the
Reverse Auction and ifthat bid gets accepted, then the auction"s duration shall get extended
automatically for another {...} minutes, for the entire auction (i.e. for all the items in the
auction), from the time that bid comes in. Please note that the auto extension willtake place
only if a bid comes in those last {...} minutes and if that bid gets accepted as the lowest bid.
lf the bid does not get accepted as the lowest bid, the auto-extension will not take place even
if that bid might have come in the last {...} minutes. ln case, there is no bid in the last {...}
minutes of closing of Reverse Auction, the auction shall get closed automatically without any
extension. However, bidders are advised not to wait till the last minute or last few seconds to
enter their bid during the auto-extension period to avoid complications related with internet
connectivity, network problems, system crash down, power failure, etc.
The above process will continue till completion of Reverse Auction.
Complaints/ Grievances, if any, regarding denial of service or any related issue should be given
in writing thru e-mail/fax to M/s. {Service provider} with a copy to BHEL within 15 minutes
from the initial closing time of Online ReverseAuction.
3. Bid price: The Bidder has to quote the F.O.R. destination Price inclusive of Packing &
Forwarding charges, all theroutine & type tests as per tender scope, ED + cess, CST against C-
form, Freight (bidder to provide original Freight paid receipt), insurance charges, etc. including
loading (if indicated by BHEL due to deviations in commercial terms) for the ltems specified.
Details are as shown in Excel Sheet for calculation of Landed cost.
Note: For the consideration of L1 bidder, the bid value shall be reduced by loadlng amount, if
applicable.
4. Bidding currency and unit of measurement: Bidding will be conducted in {tndion Rupees per
Unit) of the material as per the specifications {...}
ln case of foreign cuirency bids, exchange rate (TT selling rate of State Bank of lndia) as on
scheduled date of tender opening (Part-l bid in case of two part bid) shall be considered for
conversion in lndian Rupees.

5. Validity of bids: Price shall be valid for 1... doys] from the date of reverse auction. These shall
not be subjected to any change whatsoever.
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6. Lowest bid of a bidder: ln case the bidder submits more than one bid, the lowest bid at the
end of Online Reverse Auction will be considered as the bidder"s final offer to execute the
work.
7. Post auction procedure: BHELwill proceed with the Lowest Bid in the ReverseAuction for
further processing.

8. Procedure of Reverse Auctioning :

i. Online Sealed Bid: This duration of online sealed bid will be /...1 minutes. All bidders to
submit their online sealed bids during this period.
ii. Online Reverse Auction: The,,opening price" i.e. start price for RA and ,,bid decrement" will
be decided by BHEL.

iii. lf BHEL decides the lowest online sealed bid as the starting price, then the lowest bidder in
online sealed bid shall be shown as current L1 automatically by the system and no acceptance
of that price is required. System shall havethe provision to indicatethis bid as current 11.

iv. Bidders by offering a minimum bid decrement or the multiples thereof can displace a

standing lowest bid and become "Ll" and this continues as an iterative process.

v. After the completion of the online reverse auction, the Closing Price (CP) shall be available
for further processing.

9. lf no bid is received in the auction system/ website withln the specified time duration of the
online RA, then BHEL will scrap the online reverse auction process and proceed with the
conventional mode of tendering (opening of the envelope sealed bids earlier submitted by the
bidders).
ln cases where no bidder accepts the start price, the RA may be treated as failed and sealed
envelope prlce bids of all the techno-commercially qualified bidders shall be opened and the
tender processed accordingly. Wherever the techno-commercially acceptable bidder(s) had
agreed to participate in the RA and had failed to submit the online sealed bid, the envelope
sealed bids of such bidde(s) shall not be entertained.
Wherever, the evaluation is done for individual items of the package, and no bid is received for
some of the item(s), RA will be considered as failed for these item(s), re-reverse auction/
retendering will be conducted for these items.
10. Only those bidders who have submitted the ,,online sealed bid" within the scheduled time
shall be ellgible to participate further in RA process. However, the H1 bidder (whose quote is

highest in online sealed bid) may not be allowed to participate in further RA process.

11. Any commercial/ technical loading shall be intimated to bidders prior to RA. The excel
sheet provided in this regard shall cover all these aspects. Commercial/ technical loading if
any, shall be added by the respective bidder in its price during online sealed bid & Online
Reverse Auction. Modalities of loading & de-loading shall be separately
intimated to the bidders.
12. Computerized reverse auction shall be conducted by BHEL (through M/s {Service Provider}),
on pre-specified date, while the bidders shall be quoting from their own offices/ place of their
choice. lnternet connectivity shall have to be ensured by bidders themselves.
During the RA if a bidder is not able to bid and requests for extension of time by fax/ e-mail/
phone then time extension of additional 15 minutes will be given by the service provlder
provided such requests come before 5 minutes of auction closing time. However, only one
such request per bidder can be entertained.
Despite this extension if bidder fails to upload his prices due to extreme case of failure of
lnternet connectivity, (due to any reason whatsoever may be) it is the bidders" responsibility/
decision to send fax communication immediately to M/s. \service provider], furnlshing the

-o
a)

.='aro
-o
o.-
o.-a)O
El- 6

riiq
< ;rr 'i
F!:

2.6-
n Lr.l >
f!o>r
z. >,=
9bc
^ 5>.
> a-ij
!7a:Sr
i+6tr
vc^
:io:
hioHE9
C) e'o

-qo

ocl
tr-o
(tL
Eh
EJ

F



PURCHASE SPECIFICATION OF GRAPHICAL

USER INTERFACE TOOL
FOR OPERATOR TRAIN!NG SIMULATOR

PS/418/SSR/INT

Rev00

Page !9 of 22
price the bidder wants to bid online with a request to the service provider to uplo:d the Execf
price on line so that the service provider will up load that price on line on behalf of the Bidder.
It shall be noted clearly that the concerned bidder communicating this price to service provider
has to solely ensure that the fax message is received by the service provider in a readable/
legible formand also the Bidder should simultaneously check up with service provider about
the clear receipt of the price faxed.
It shall also be clearly understood that the bidder shall be at liberty to send such fax
communications of prices to be up loaded by the service provider only within the closure of
Bid time and under no circumstance it shall be allowed beyond the closure of Bid time /reverse
auction. lt shall also be noted that the service provider should be given a reasonable required
time by the bidders, to upload such prices online and if such required time is not available at
the disposal of the Service provider at the time of receipt of the fax message from the bidders,
the service provider will not be uploading the prices and either BHEL or the service provider
are not responsible for this unforeseen circumstances. ln order to ward-off such contingent
situation bidders are requested to make all the necessary arrangements/ alternatives
whatever required so that they are able to circumvent such situation and still be able to
participate in the reverse auction successfully. Failure of power or loss of connectivity at the
premises of bidders during the Reverse auction cannot be the cause for not participating in the
reverse auction. On account of this, the time for the auction cannot be extended and neither
BHEL nor M/s. lService providerl is responsible for such eventualities.
13. Proxy bids: Proxy bidding feature is a pro-bidder feature to safe guard the bidder"s

interest of any internet failure or to avoid last minute rush. The proxy feature allows bidders to
place an automated bid in the system directly in an auction and bid without having to enter a
new amount each time a competing bidder submits a new offer. The bid amount that a bidder
enters is the minimum that the bidder is willing to offer. Here the software bids
on behalf of the bidder. This obviates the need for the bidder participating in the bidding
process until the proxy bid amount is decrementally reached by other bidders. When proxy bid
amount is reached, the bidder (who has submitted the proxy bid) has an option to start
participating in the bidding process. The proxy amount is the minimum amount that the bidder
is wllling to offer. During the course of bidding, the bidder cannot delete or change the amount
of a proxy bid.
Bids are submitted in decrements (decreasing bid amounts). The application automates proxy
bidding by processing proxy bids automatically, according to the decrement that the auction
originator originally established when creating the auction, submitting offers to the next bid
decrement each time a competing bidder bids, regardless of the fact whether the competing
bids are submitted as proxy or standard bids. However, it may please be noted that if a

manual bid and proxy bid are submitted at the same instant manual bid will be recognized as
the L1 at that instant.
ln case of more than one proxy bid, the system shall bid till it crosses the threshold value of
,,each lowest proxy bid" and thereafter allow the competition to decide the final L1 price.
Proxy bids are fed into the system directly by the respective bidders. As such this information
is privy only to the respective bidder(s).
14. Bidders are advis'ed to get fully trained and clear all their doubts such as refreshing of
Screen, quantity being auctioned, tender value being auctioned etc.
15. M/s. {service provider}, shall arrange to demonstrate/ train the bidder or bidder"s
nomlnated person(s), without any cost to bidders. M/s.lservice provider], shall also explain
the bidders, all the rules related to the Reverse Auction/ Business Rules Document to be
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adopted along wrth bid manual. Bidders are required to give their compliance on it before start
of bid process.

16. Successful bidder shall be required to submit the flnal prices, quoted during the Online
Reverse Auction in Annexure - Vll afler the completion of auction to M/s. Service provider
besides BHEL, duly signed and stamped as token of acceptance without any new condition
other than those already agreed to before start of auction.
17. Any variation between the final bid value and that in the confirmatory signed price breakup
document will be considered as tampering the tender process and will invite action by BHEL as

per extant guidellnes in vogue.
18. Bidders" bid will be taken as an offer to execute the work/ supplies the item as per enquiry
no.t...] dt. {...1. Bids once made by the bidder, cannot be cancelled/ withdrawn and bidder shall
be bound to execute the work as mentioned above at bidder"s final bid price. Should bidder
back out and not execute the contract as per the rates quoted, BHEL shall take action as per
extant guidelines in vogue.
19. Bidders shall be assigned a Unique User Name & Password by BHEL or M/s. {service
provider]. Bidders are advised to change the Password and edit the information in the
Registration Page after the receipt of initial Password from BHEL/ M/s. lService provider] lo
ensure confidentiality. All bids made from the Login lD given to the bidders will be deemed to
have been made by the bidders/ bidders" company.
20. Bidders shall be able to view the following on their screen along with the necessary fields
during Online Reverse Auction:
a. Leading (Running Lowest) Bid in the Auction (only total price of package)

b. Bid Placed by the bidder
c. Start Price

d. Decrement value
21. After receipt of the system report from the Service Provider after completion of the Online
Reverse Auction, BHEL will decide upon the winner. BHEL"s decision on award of contract shall
be final and binding on all the Bidders.
22. BHEL reserves the right to cancel the Reverse Auction process/ tender at any time, before
ordering, without assigning any reason.
23. BHEL shall not have any liability to bidders for any interruption or delay in access to the site
irrespective of the cause. ln such cases, the decision of BHEL shall be binding on the bidders.
24. Other terms and conditions shall be as per bidder"s techno-commercial offers and other
correspondences, if any, till date.
25. Bidders are required to submit their acceptance to the terms/ conditions/ modalities
before participating in the Reverse Auction in the process compliance Form included herein
25. BHEL can decide to extend, reschedule or cancel any Auction with prior intimation to all
bidders.
27. lf there is any clash between this business document and the FAQ available, if any, in the
web site of M/s. lservice providerllhe"terms& conditions given in this business document will
supercede the information contained in the FAQs. Any changes made by BHEL/ service
provider (due to unforeseen contingencies) after the first posting shall be deemed to have
been accepted if thebidder continues to access the portal after that time.
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Process Compliance Form
(The bidders are required to print this on their company's letterhead and sign, stamp before
faxing)
To
- M/s. {Service provider
- Postal address]
Sub: Agreement to the Process related Terms and Conditions
Dear Sir,

This has reference to the Terms & Conditions for the Reverse Auction mentioned in the RFQ

document for {ltems}
against BHEL enquiry/ RFQ no.{........ } dt. {.. . ..}
This letter is to confirm that:
1) The undersigned is authorized official/ representative of the company to participate in RA

and to sign the related documents.
2) We have studied the Reverse Auction Terms & Conditions and the Business rules governing
the Reverse Auction as mentioned in your letter and confirm our agreement to them.
3) We also confirm that we have taken the training on the auction tool and have understood
the functionality of the same thoroughly.
4) We also confirm that, in case we become L1 bidder, we will email/ fax the price
confirmation & break up of our quoted price (including that of line items) as per pg.7 of
Annexure- Vwithin two working days (of BHEL) after completion of RA event, besides sending
the same by registered post/ courier both to M/s. BHEL and M/s. lservice provider.]
We, hereby confirm that we will honor the Bids placed by us during the auction process.

With regards
Signature with company seal
Name -
Company / Organizatlon
Designation within Company / Organization
Address of Company / Organization
- Sign this document and Fax it to M/s {service provider} at {........} prior to start of the Event.
- Attach a signed copy of the RFQ document along with the Agreement Form/ Process
Compliance form and
d/s\Service provider]
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To 
KA pnce conrlrmauon and DreaKup

- M/s. Service provider
- Postal address
CC: M/s BHEL

{Unit-
Addressj
Sub: Final price quoted during Reverse Auction and price breakup
Dear Sir,
We confirm that we have quoted.
Rs.{__} for item covered under tender enquiry No. {...} dt.{...}
Total price of the items covered under above cited enquiries is inclusive of {Packing
& fonuarding,
E.D., C.S.T., freight and insurance charges upto {.. .........} District,{...........} State
and Type Test
Charges etc., (exclusive of service tax), other as per NlT]r as our final landed prices
as quoted during
the Reverse Auction conducted today {dafe} which will be valid for a period of
L__-} days.
The price break-up including that of line items is as given below.
Total- Rs.
Thanking you and looking forward to the valuable order from BHEL.
Yours sincerely,
For
Name:
Company:
Date:
Seal:
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