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’ SECTION-VI
) B ' ' ENGINEERING SERVICES
N 1.00.00 GENERAL
. 1.01.00 As pait of the overall project management éctivity-, the Contractor shall be
J responsible for proper engineering and co-ordination of activities during
various phases of execution of the confract. The Contractor shall identify a
Ty persen, designated as Project Manager, with whom the Owner, the
- Consuiting Engineer or the Review Consultant shall interact on matters
i refated to engineering as well as execution of the coniract. The Project
C_d Manager shall be the single-point contact person on behalf of the Contractor
. and shall be responsible for all engineering co-ordination. The
R Owner/Consultant/Review Consultant shall interact with the Project Manager

> only on all matters of co-ordination between the Owner and the Contractor or

- on matters involving the Confractor, his manufacturing units and sub-vendors.

- l For the purpose of expediting the Owner or his representative may

sometimes interact with the manufacturing units or sub-vendors of the

_ ) contractors. However such interaction will not, under any circumstance, dilute

- the responsibility of the Coniractor to provide a fully engineéred and
-co-ordinated package under this contract.

1.02.00 On finalization of the contract, a procedure for exchange of engineering
information will be mutually agreed and finalized between the Owner and the
Contractor.

~t

2.00.00 DESIGN COCRDINATION MEETING

co-ordination meetings with the Engineer, other Contractors and the

Consultants of the Owner during the period of execution of contract, The

Contractor including his sub-vendors shall attend such meetings at their own
N cost at Owner's or Consultant's office in Kolkata or at mutually agreed venue
) as and when required and fully cooperate with such persons and agencies
involved during those discussions.

J
) . The Contractor and his sub-vendors will be calied upon to attend design
J

3.00.00 CO-OPERATION WITH OTHER CONTRACTORS AND CONSULTING
ENGINEERS

The Contractor shall agree to cooperate with the Owner's other Contractors
and Consulting Engineers and freely exchange with them such technical
information as is necessary to obtain the most efficient and ‘economical-
design and to avoid unnecessary duplication of efforts. The Engineer shall be
provided with copies of all correspondences addressed by the Contractor to
other Sub- contractors and Consulting Engineers in respect of such exchange
of technical information.

:r \/

N
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. 4.00:00

gotoo

4.02.00

4.03.00

4.04.00

4.05.00

4.06.00

4.06.01

 GUIDELINES FOR ENGINEERING SERVICES -

‘Prior to commencement of the engineering work as part of design
submissions, all aspects of design viz., criteria for selection and sizing of all
equipment and systems, design margins etc. including that for structural steel
-and civil work shall be outlined and these shall form the basis for the détailed
engineering work.

Engineering work shall be perfon‘ned on modern and proven concepts and

. internationally accepted good engineering practices but fully compatible with - =

the indian environments. Owner shall have the right to review and approve
the engineering work by themselves and/or through consultant and ask for

any clarifications and changes/modifications to the work performed by
Confractor. ' ‘

At any stage during the performance of assignment, the Contractor may be
required fo make cerfain changes/modificationfimprovements in design/
drawing/other documents which are applicable to 800 MW Unit, which in the
opinion of the Owner could result in better improved design, fayout,
operability, plant availability, maintainability, reliability or economy of the plant
and i#s systems/sub-systems in view of revised and more accurate
information/data available at a later date(s) or feedback(s) received during
execution / operation of similar units. Such changes / medifications/
improvements required could be identified by Owner and/or consultant and
mutually discussed. Owner requires the Bidder to incorporate such action in
the subject assignment appropriately without any additional cost liability and
time implication to the Owner and same shall be within the responsibilities
and scope of the Contractor. '

During the course of review of detailed engineering stages, it may be
essential in the opinion of Owner to obtain certain classified data for review

purposes only. In case Owner so desires, the Bidder shall submit such data to
Owner.

During the course of review of detailed engineering, it may be essential in
Owner's opinion {o obtain data and information on similar equipment and
plants engineered by the Bidder. In case Owner so desires the Bidder shall
submit such data and information to the Owner.

it is not the intent to give details of every single task covered in the total
engineering work to be carried out by Contractor, however, all engineering
work required for the satisfactory completion of the plant/systems as specified
shall be carried out by the Contractor. Broadly, the following are the minimum
requirements in respect of scope of major items of work:

Preparation, updating and finalisation of scheme drawings, control and
interlock diagrams, detailed and fully dimensioned fayout drawings {plant
layout and equipment layout detailed plan, elevation and cross-sectional
drawings at different elevations / floor levels) covering alf mechanical,
electrical, C&!, civil and structural Hems, equipment, systems and facilities.
Drawings and Schedules prepared by the Contractor from time to time, as
detaifed designs are developed, shall be submitted for Owner's / Consultant's
approval before the work is taken up. Revisions, corrections, additions to
drawings and schedules shall not be considered to change the scope of work.

DEVELOPMENT CONSULTANTS J— ViiafS-6: 2
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4.'_06;62" Preparation of detailed technical specifications including data sheets, tender

4.05.03

4.06.04 .

4.06.05

4.06.06

4.06.07

 4.06.08

4.06.09

4.06.10

4.06.11

4.06.12

4.06.13

drawings and bill of material for all bought out items, as also finalisation of
correspondmg sub-contractors.

Review of sub—contractor‘s data drawmgs ‘design calcu!atlons schedules blll
of materials, instruction manuals etc. for all eqmpment before forwardlng

them to Ov nerlConsultawt for approval

Preparation of civil construction drawings for all equipment showing
foundation details and full details regarding equipment loads, floor openings,
details of embedments efc. required for preparation of eivil construction
drawings and also as referred at relevant sections of Scope, Terminal Points
& Exclusions. These documents shall be preceded by appropriate design
calculations, static and dynamic analysis as necessary.

Preparation and finalisation of process piping and instrumentation diagrams
and schematics, complete in all respects for alf systems/packages of the
power plant. .

Preparation of consolidated schedules and bills of materials, including line
numbers, tag numbers, source of supply, service conditions, specifications,
materiais, types and connections details, quantities for items of the plant
including dampers, steam traps, strainers, instrumentations, ducting.

Sizing of all piping and equipment as per the stipulated design criteria;
carrying out of flexibility analysis/dynamic anaiysw as necessary; hangers &
support engineering.

Final revisicn of ali documents including preparation and compifation of
Instruction Manuals for installation, commissioning, operation and
maintenance for all equipment and systems. Refer clause 5.00.00 for the
specific requirement in this regard,

Certification and submission of final as-built drawings for all areas.

Preparation and compilation of alt drawings, schedules and instructions which
may be required at site, whether separately mentioned or not.

All erection and assembly drawings which may be required at site.

For all bought out item packages, the Contractor shall provide complete
materiat / component list along with detail specification, drawings, component
part no. efc. during detail engineering stage prior to final approval. Such
approved drawing/document shall be made available at site in adequate
number prior to commencement of work. Moreover, such document/drawing
shall be provided in soft form {CD)

Preparation of necessary documentation, design calculations etc. required for
submission to statutory authorities like IBR, Chief Electric Inspector etc.

DEVELOPMENT CONSULTANTS
{K9213R-EPC-SPC-001-Vol-lIA-Sec-6&7}
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5.00.00 . OPERATING MANUALS AND MAINTENANCE INSTRUCTIONS: R T
B A\
5.01.00 The Contractor shall provide at least six (6) months before the time of o
commissioning and before taking over of the plant and equipment, all T ‘_\]
necessary maintenance manuals- and operating instructions. The instruction . ’ .
manual shail be submitted in the form of one (1) soft copy in CD and 15 hard oy
copies. A . T
5.02.00 . The information provided, which shall be contained in Ioose leaf st{ff backed B i
covers, shall lnclude
a) A complete inventory of all main items. of plant, with identification . 3
details. o
‘ 54y
b) Service manuals for all plant and equipment giving full descriptions of 2
the main ftems and auxiiary items such as power packs, hydraulic N
“equipment, actuators, lubricating pumps, etc. T )
c) _A separate electrical manual covering items such as switchgear, 53
cabling, instrumentation, contrels, cabling layouts and wiring o 7
diagrams. -
, B
d) A schedule of recommmendations for routine maintenance of afll »
electrical and mechanical equipment, recommended inspection point, U
information on detection, cause and rectifications of troubles & faults. \)
e) A lubrication schedule with all necessary drawings diagrams to identify D)
the lubrication points.
f) Manufacturer's literature. )
5.03.00 The instruction manual shall be subject to the approval of Owner. L j
6.00.00 PLANT HANDBOOK )
The Confractor shall submiit to the Engineer, a preliminary plant handbook s

preferably in A4 size sheets which shall contain the design and performance
data of various plant, equipment and systems covering the complete project

DA
including single line flow diagrams, within twenty four (24) months from the A _)
date of his acceptance of the lefter of award. The final plant handbook
complete in alt respects shall be submitted by the Contractor six (B} months [
before start-up and commissioning activities. The plant handbock shall be )
submitted in the form of two (2} soft copy in CD (one to Owner and one o Iy
Consultant) and twenty five (25) hard copies in decent bound forms. h )

C I)
>
|

DEVELOPMENT CONSULTANTS
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70000  CONTRACT STAGE DOCUMENT SUBMISSION AND APPROVAL
- PROCEDURE o ' |
7.01.00 - - V‘ﬁthih‘ fifteen (15) days of issue of Letter of Award {LOA) by the Owner, the . .

Contractor shall furnish a schedule of drawings and design document to be
submitted by him to the Ownet/Engineer indicating dates against each

[ N A

‘._h/l . \r_";'

document.

. The documents shall be divided-into two categories : a) for approval and b)
-for information/further engineering and co-ordination by the Owner.

In preparing this schedule, the Contractor shall allow four {(4) weeks from date

of receipt for review and comments by the Owner/Engineer for each
submission of a document.

This document submission schedule shall require approval by the Owner
Engineer.

'AII contract documents shall be marked, without fail, with the name of the

Y 7.02.00
, Owner, the Project, the specification title and number and the unit
1 designation.
j All dimensions shall be in mefric units.
e All notes, markings etc. shall be in English.
4 7.03.00 Documents/Drawings, submitted during tender stage, shall be revalidated or
revised as required and submitied as certified contract document for approval
Y ! information of the Owner/Engineer.
_— 7.04.00 Unless specified otherwise, the following categories of documentsfdrawings
) would require approval of the Owner/Engineer:
) a) List of sub-vendors (from Owner only)
} b} System scheme and instrumentation diagrams
i o c) Design basis justifying selection of equipment & process parameters
: J where not specified in the Contract
L d) Equipment data sheets and general arrangement drawings
A
- e) Materials of construction
S f) Layout drawings.
) g) Operation logic diagrams.
-QV\ ' h) Typicat control circuit.
.
o i) Drawings of Instrumentation and control.
Y
L
DEVELOPMENT CONSULTANTS
. :) {K9213R-EPC-SPC-001-Vol-lIA-Sec-6&7)

[

102

D Page 33Zof 70177



THIS IS A PART OF TECHNICAL SPECIFICATION NO.-PE-TS-408-163-A001

Gujarat State Electricity Corporation Ltd ‘ . * EPC Bid Document
1x800- MW Supercritical Thermal Power Project K9213R-EPC-SPC-001
T.QS.OD } Unless specrf ed othemnse the foﬂowmg categones of documentsl draw:ngs L

‘would be treated for mfonnatlonlfurther engineering by the Owner/Engineer.
The Contractor shall, however, incorporate all additional inférmation and

+ clarifications in these documents / drawmgs as and when des:red by the
OwnerlEnglneer . -

a)

b).

c)
d)
e)
f}

a)
h)
i)

i

Equ:pment fbundation draw'ings

Equ:pment cross~sect|0n drawings, product Irterature etc. wh:ch are of

~ proprietary nature..

Predicted performance curves of equipr‘r;ént. '
Various bills of quantity, schedules etc.

Piping fabrication drawings, isometrics etc.
Panel wiring diagrams.

instruction/Operation manualé.

Senvice manuals and trouble shooting guide for C & ! system including
field instruments.

Cable schedule and interconnection chart.

Driveffeederwise control scheme showing all external interfaces.

In essence, the Contractor is solely responsible for corrections and adequacy
of design & engineering for documents under this category.

7.06.00 Upon review, the Owner/Engineer shall put his remarks and one of the
following action stamps on the drawing/document:

a)
b)
c)
d)

e)

Approved.

Approved except as noted, forward final drawing
Approved except as noted, resubmission required.
Disapproved.

For information/reference only.

For action stamps in category (¢) & (d), documents must be resubmitted for
review by the Owner/Engineer. For action stamp in category (b), further
review by Owner/Engineer would not be necessary provided the Contractor
agrees & incorporates the comments made on the document.

Except for action stamp under category (¢} & (d), the Contractor can proceed
-with manufacturing and cother sequential activilies for those areas of a

. drawing/document which do not have any review comment by the Owner/
Engineer.

DEVELOPMENT CONSULTANTS
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. The Owner/Engineer may accord approval in category (c) or {d) in' more than
one submission of a document tilf he is safisfied that the intent of the
specification has been fully complied with. . The Contractor shall be -
resporisible for delay in such cases and no extension-of time shall ordinarily -
be allowed on such grounds. Approval of contract documents by the Owner/
Engineer shall not relieve the Contractor of his responsibility for any errors
and fuffillment of contract requ'rements ‘

The-Contractor's work shall be in strlct accordance with the fi nally approved
‘drawings and no deviation shall be permitted W|thout written approval of the
Owner/Engineer.

7.07.00 Except key plan/general yard plan, any layout drawing requiring scrutiny shall -
not be drawn to a scale less than 1:50.

7.08.00 For review by the Consuiting Engineer, the Contractor shall furnish soft
copies of drawings & documents and three (3) prints of each drawing/
document. Two (2) prints of such submission shall also be sent to the Owner.
After review, comment/approval will be sent to the Contractor. Upon action
under category (a) or {e), the Contractor shall directly distribute the
documents to the various offices of the Owner and other agencies in number
of copies as specified in the contract document. Such distribution copies shall
be marked with the reference and date of the letter by which the Owner/
Engineer has accorded his final approval. Penal action shall be taken against
the Contractor for any unauthorised revision in the drawings so distributed
from the drawings approved by the Owner/Engineer. The contractor shall
furnish three (3) CDs of all as builtfinal drawings for Owner/Consultant site.

7.09.00 In case of contradiction between the stipulations above and those stated
elsewhere in the specification, the stipulations herein shall prevail.

7.10.00 For details of documentation for Civil, Structural and Architectural works, Vol.
II-G may be referred.

8.00.00 TENDER STAGE DOCUMENT SUBMISSION

8.01.00 The Bidder shali submit along with his bid all documents/drawings as
requested in respective specifications. The documents shall include but not

be limited to the following :

a) All Bid proposat sheets duly filled up.

b) Detailed experience list and financial resources of the prime bidder his
collaboratorsfassociates in this bid as well as the sub-vendors
proposed.

c) Scheme drawings indicating scope of supply and service as offered by

the Bidderindicating clearly exclusions, if any.

quantity of various input (i.e. water, air, electricity etc.} as reqmred
from the Owner at such interfaces.

DEVELOPMENT CONSULTANTS ) 3 VIA/ISB:7
(K9213R-EPC-SPC-001-Vol-lIA-Sec-6&7) i 34 Ela
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D | _' . PROJECT MANAGEMENT AND SITE'SERVICES

2 - | S

o 1.00.00 - PROJECT MANAGEMENT SERVICES

J 1.01.00 Responsibility |

The Bidder shalf identify a separate and independent project management
team headed by a Project Manager for the execution of this project.
Responsibilities of this project Management team shall cover the areas listed

below : .
:) a) Planning and Monitoring
- J b) Engineering Management -
c) Contracts Management

d) Quality Assurance, Inspection & Expediting

UHORS

e} Canstruction Management
f) Spares Management
g) Erection & Commissioning Management

.

Detailed responsibilities in the above areas are discussed below :

1.02.00 QOrganisation
D 1.02.01 Headquarters
) The headquarters of the project management team shall be headed by a

senior level executive designated as the Project Manager who shall be
responsible to Owner for the execution of the project. He should have
adequate financial power and authority to give decision.

D

;) Separately, designated leaders shall be identified for each of the areas
’ mentioned under 1.01.00, who, in turn, will report to the Project Manager for
all matters relative o this contract.

1.02.02 Central Co-ordination Celf
) The central coordination cell shail have sufficient 'technica:l'personnei to
o coordinate technical matters and to quickly resolve day to day queries or
y references made by Owner and his Consultants without having the need o
: refer to his headquarters each time.

(DEVELOPMENT CONSULTANTS VIIAfS-5:1
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10203

- 1.02.04.

1.03.00

1.03.01

1.03.02

K9213R-EPC-SPC-001

e -0
_Site Organis_ation

The site should have a competent construction manager for all site 'operatidns
with adequate financial power and sufficient level of authority to take site
decisions. The organisation chart for site should indicate the various ievels-of

experts to be posted for supervision in the various fields in civil construction,
erection, commissioning etc. '

Organisation Chart

The Bidder shall furnish a detailed crganisation chart for the project
management team, clearly identifying the key personnel in each of the areas
mentioned at 1.01.00 above. The expected number of executives at different

levels shall also be indicated, separately for headquarters, central
coordination cell and site organisation. -

Implementation Schedule
The schedule for the completion of the Project would be as follows :

Period in Months from Zero date (Taken
as the date of issue of Notice to Proceed)

a) Boiler Hydro-test By Bidder
b} Boiler light up By Bidder
c) Unit synchronisation 45
d)  Commercial opération 48

To achieve these targets, the Coniractor shall furnish to the Owner, various
schedules as defined below:

Engineering Schedules

These scheduies shall cover various design submissions indicating different
engineering activities to be performed. Such schedules shall be furnished by

the Bidder for each and every plant/systems/ equipment item covered in the
scope of this specification.

Manufacturing Schedule

The Contractor shall submit to the Engineer his manufacturing and delivery
schedules for all equipment within thirty (30) days from the date of issue of
the letter of Award (LOA). Such schedules shall be in line with the detailed
network for all phases of the work of the Contractor. Such schedules shall be
reviewed, updated and submitted to the Engineer, ance in every two.months
thereafter, by the Contractor. Schedules shall also include the materials and
equipment purchased fr_,ﬁ ide suppliers.

At
."\\"
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10303 Erection Schedules

In order to achieve the overall complefion schedule, the Contractor shall
provide the Owner all the information covering erection sequence, testing and
commissioning activities. These schedules may be based on the
recommended erection procedures and will be subject to discussions/
agreements with the Owner subsequent to the award of contract.

1.03.04 .- The successful Bidder shall have to provide all the above schedules (i.e.’
‘ 1.03.01, 1.03.02 & 1.03.03} in a tabular form in addition fo that in the form of
L2 & L3 networks and these shall necessarily include information not limited
to the earliest and latest dates for various activities/submissions and alse any
related constraints. However, the Bidder shall include in his proposal a Level-
1 (L-1) network showing the major activities and various milestones to

achieve the above mentioned completion schedule.

1.03.05 The Contractor shall provide the Owner the original disc/software for all such
schedules alongwith requisite no. of copies (as required by the Owner} within
an agreed time schedule. This time schedule will be agreed between
Owner/Bidder at the time of award. The Contractor's project management
software shall be compatible with that of the Owner and the input data shall
be furnished to the Owner in a manner compatible with Owner's project
management sofiware, Primavera.

1.04.00 Detailed Responsibilities
1.04.01 Planning & Monitoring
a) Planning

The Bidder shall prepare a Master Network Schedule in the form of
PERT network.

The network shall be prepared on a Work Breakdown Structure for the
project which sub-divides the project info a set of manageable
systems/sub-systems. The master network will identify milestones of
key events for each system/package in the areas of engineering,
procurement, manufacture and despatch and erection and
commissioning. The master network shall represent the Level-l plan
and will form the basis faor development of detailed second and third
fier execution plans. The master network shall conform {o the overall
schedule prescribed by Owner.

The master network should be submitted along with the bid which
would be mutually discussed and finalised before the Award of
Contract. This master network would clearly indicate the responsibility
of the Bidder and project management team. This master network
would form a part of the contract. The master network shall also
identify a complete list of inputs to be:furnished by the Owner which
may be required for proper interfacing and tie-up. Scheduled dates for
providing such inputs shall also be indicated, which will be mutually
discussed and finalised.

(DEVELOPMENT CONSULTANTS VHAIS-5:3
{K9213R-EPC-5PC-001-Vol-lA-Sec-5) )
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7. b) . "Mdnit‘oring-& Progress Reporting . - o D f,“;;-

The progress reports would be emanated every month, one from the
- head office of the Contractor and ancther from the site office. The - _
. -progress report emanating from the head office should necessarily ' j
include the following sections:

i Repbrt on key milestones. 43
i}, - Management summary indicating critical areas with details of )
actions initiated and effect of any on the project. ) ' £
i)y . Action needing attention of the OwneﬂConsultént. ) - )
. ol
iv) Detailed packagewise status of engineering submissions, _j
quality plan submissions and approval, procurement o
manufacture and despatch. ‘ : A )
The menthly report generated from the site office should necessarily R
include: 3
) Report on key milestones. =3 7
ii) Management summary indicating critical areas with details of ‘ -
actions initiated and effect if any on the project. j

iii) Action needing attention of the Owner/Consultant.

iv) This report would also cover the areas pertaining to the receipt
of the equipment at the port, port clearance, fransport, receipt
at site, erection and commissioning.

In addition to the above, as the project execution progresses, the
Contractor shall also be responsible for generating more frequent
reporis in the form of faxde-mail information on progress in critical
areas so that actions can be expedited. The exact format of the
progress report shall be finalised after award of Contract.

1.04.02 Engineering Management

Based on the master network for the project (L-1) the Contractor will prepare
an exhaustive list of engineering activities for the equipment/systems covered
in his scope and a detailed programme of accomplishing the same within the
time frame specified in the master network. This schedule will form the
Level-2 (L-2) network for engineering activities.

Based on (L-2) network, the Bidder shall further develop the Level-3 (L-3)
. network for engineering activities which will indicate schedule “for data
o availability, drawing release date and document submission dates.

.:_“\"5‘_
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Detailed (L-2) and (L-3) nefworks would bé submitted sequentially by the
Contractor within two ‘months from the date of issue of Letter of Award and
finalised within one (1) month thereafter.

AR

All such networks shall be prowded in MS PROJECT soﬂware as well as in
other format / software suitable to Owner.

The éngineering management team should -also co-ordinate all interface
engineering activity between the Contracfor and the equipment sub-vendors
so as to ensure the correctness and completeness of related engmeermg
documentation before the same is submitted to the Owner.

1.04.03 Contracts Management

Based on the master network, the Contractor shall submit L2 programmes of
manufacture and despatch. In addition, the master nefwork shall also include
periods considered for site activities viz. erection, commissioning ete. These
S L-2 programmes would be submitted in 2 months time from the date of award
”) ' of contract and finalised within one (1) month thereafter. The Contractor wili
) also submit site mobilisation plan. This programme would be submiited at the
B time of finalisation of award of contract and agreed immediately thereatter so
- ' that immediate development of the various activities at site could take place.

U bl

) The- Contractor should also submit L-3 programmes for the manufacturing, -
despatch of the various items. These networks shall also show the customer
. hold points (CHP) which have to be cleared by Owner or their authorised
p representative(s) before further manufacture can take place. These L-3
programmes for the manufacture and despatch would clearly identify
) responsibilities of the Contractor, sub-Contractor and Owner. These networks
) shall be submitted within one (1) month of the date of finalisation of the
various sub-contracts by the Contractor.

In case all the manufacture is being done by the Confractor then the 1.2
pregrammes would be themselves amplified to cover details of the
manufacture, inspection, clearance by Owner and despatch.

N

The Contractor shall also submit the programme for procurement of
boughtout items, detailed shipping schedule and cash flow statement for
Owner's approval.

1.04.04 Quality Assurance, Inspection and Expediting

M

The Contractor shall submit the list of manufacturers/sub-vendors from whom
the equipment are expected to be procured and the quality assurance plans
thereof for the manufacture shall be approved by the QA group of Owner
before the manufacture is commenced. The list of major suppliers would be
submitted along with the bid and this shall be mutually discussed and
approval will be given by the Owner during contract negotiation meeting prior
to placement of Letter of Award. This approved list will be binding to the
bidder. [n the said list, Owner reserves the right to include reputed/reliable
vendors of his own choice. Regarding the various other sub-vendors, the list
would be submitted within six (6} months of the award of the contract that
shall be scrutinized by the Owner to accord approval. In such list Owner

')

oo U
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1.04.05

1.04.06

reserves the right to inciude vendors of his .own. choice. No fuitiiervendor
. approval will be given after six (6) months. On the quality plans, the customer
hold points will also be identified based on which Owner would give clearance .

for the manufacture to proceed further.

. Quality ‘assurance/Inspection group of Owner or its representative would

“issue a material despatch clearance cerfificate (MDCC) after the inspection
clearance which will enable the Contractor to despatch the equipment and
claim the payment. In the despatch prograrnme the Contractor shall indicate

a schedule-of estimated programme, tonnages specifically identifying various

oversize dimensioned consignments (ODC). Further the Contractor will also
be required to ensure at all stages of shipment that packing of alt shipments
despatched are suitable for ocean freight to India, handling at the pori of
enfry, inland transporiation and preservation at site upto erection. All
despatch details & item lists shall be made available to both Owner & site
immediately after shipping.

The Contractor shall also expedite all despatches from their own works/works

of their sub-vendors, so as fo match with the various activities mentioned at
1.04.03 above.

Construction Management

Based on the L-1 Master Network Programme, within two (2) months of the
issue of Lefter of Award, the Contractor shall submit a programme of
constructionferection/commissioning, either in continuation with the
manufacture and despafch or separately for the implementation. These
programmes would be amplified showing when the civil drawings shall be
released by him and construction of civil works shall be completed by him to
facilitate start of erection and subsequent activities and shall form the basis

for site execution and detailed monitoring. The three monthly roliing

programme with the first month's programme being tentative based on the
site conditions would be prepared based on these L-3 programmes. The
Contractor shall also be involved along with the Owner to tie up detailed

resource mobilisation plan over the period of time of the contract matching
with the performance targets.

The L-3 procgramme would be jointly finalised by the site in charge of the
Contractor with the Owner's project coordinator as well as the site planning
representative. The erection programme will also identify the sequential
erectable tonnages that are required for various equipment which should be
taken care of in the despatch programmes.

Erection and commissioning of the equipment shail also be done under the
supervision of experts from the respective equipment/ system supplier.

Spares Management

Alongwith the proposal for the plant and equipment, the Contractor shall also
submit proposals/schedule for the following:

aj Mandatory spares

b} Recommended spares

(DEVELOPMENT CONSULTANTS
(K9213R-EPC-SPC-001-Vol-llA-Sec-5)
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y 'While the award for mandatory sparés will be finalised at the time of the
= _ _ award of contract recommended spares will be finalised thereaﬁ:er
) 1.05.00 - Project Progress Review Meetlngs
K _) Keeping in mind the overall responsibility of the Contractor it is intended that
' periodic progress reviews on the entire activities of execution in respect of

S ’ Wanakbori Thermal Power Plant (Unit-8) will be held initially atleast once in .

) two (2) months at Vadodara/site or in the country (India} depending- on the

circumstances and mutual agreement. During peak period it may be held

- once in a month. These meetings will be attended by reasonably higher
L officials of the Contractor and their leading sub- contractors and will be used
B as a forum for discussing all areas where progress needs to be speeded up.

Y Actions will be placed on the concerned agencies and decisions will be taken

to expedite/speed up the progress. Minutes of such meetings will be issued
) ' reflecting the major discussions and decisions taken and circulated to all
S concerned for reference and action. The Contractor shail be further
responsible for ensuring that suitable steps are taken to meet various targets
decided upon such meetings.

.

In addition to the above, and to streamline the construction and erection at site,
a suitable frequency and forum of pericdic meetings between the Contractor
and the Owner will be decided upon as part of erection coordination procedure.
Site co-ordination meeting may be held on weekly basis.

RN

1.06.00 Owner's Consulfant

p—

The Owner would appeint a consultant to assist him in some of the areas
mentioned at 1.01.00 above. The details of interaction and procedures for
coordination between Owner/Owner's Consultant & Contractor/ Contractor's
project management team shall be finalised during contract negotiations. -

1.07.00 Commissioning Management

1.07.01 For commissioning of the various equipment/system covered under the scope
of coniract, Owner will form an organisation structure which may consist of
the following committees. The Contractor shall nominate his representative on
one or more of the committee as decided by the Gwner:

Lo

a) Steering Committee
b} Commissioning Panel.
) Working Parties

d) Testing Teams.

i

-

1.07.02 Commissioning documents shall be prepared by thé Contractor in
following manner and submitted for Owner's approval :

a) Field Quality Pian

(o |

This document shali be prepared for the various equipment/ systems
under commissioning and shall have the following objectives to fulfill
and shall be submitted for Owner's approval at least six (6) months
before their actual commissioning :

-

UI‘
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1.07.03

2.00.00

2.01.00

2.02.00

2.03.00

) Establishi design data against which Plant ~Pélformance"wiii"bé"’ o
compared. o '
) Set-out the testing objectives and proposals.
§ii)  Défine the documentation required.

b) Testirig/Commissioning Schedule

These shall be prepared for the various equipment/systems under -

consideration and shall contain sections like detailed testing method,
programme, safety, individual responsibiiity and results.

¢} - Sfandard Check Lists

Standard check lists are intended for use at the completion of erection

to ensure correct erection, testing and to a limited extent operation for
repetitive items.

Test Reporis

After the completion of commissioning activity of equipment/ systems, the
Contractor shall prepare the test reparts which shall include all the relevant
information refated fo various commissioning checks, fests carried out, any
deviations/commissions noticed with respect to the intended design
requirements, sequence of various commissioning activities as actually
adopted vis-a-vis as recommended in the procedures, pregramme schedules
achieved and any other such information as required. These test reports shall
be submitted in requisite number of copies to the Owner and this should be
duly signed jointly by the Owner/Consultant and the Contractor/Equipment
supplier, who are involved during the commissioning activities.

SITE SERVICES

These services shall be rendered by the Bidder as part of the overall project.

management service. The services shall broadly include but not be limited to
the following :

Arranging material despatch from the shop by railfroad andfor sea as
applicable.

Monitoring movement of materials & foliow-up as necessary with Railways,
road transport, port clearance efc. from the time of despatch F.O.R. works/
F.Q.B. port of shipment by Contractor fill receipt of the same at site.

Unloading of materials at Railway Station/Railway Siding inside project area/
Road Transportation, transportation to site store, assessment of lost/
damaged items in transit and arranging insurance claims-and replacement of
lost/damaged items. The Contractor shall submit to the Engineer a report

detailing all the receipts during the week as well as storing, preservation of
material at site.

(DEVELOPMENT CONSULTANTS
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- 20400 - .Issuing materials from site store!open yard from time to time for erection as

per the construction programme. The Contractor shall be the custodian ofall
the materials issued fill the piant is officially taken over by the Owner after -
compiete erection and successful trial run & commtssmnmg

2.05.00 Transporiation of matenais to thelr- respectwe pfaces of erection and erectlon
- of the complete plant & equipment as supplied under this specification.

2.06.00 Trial run and commissioning of individual equipment/sub-systems and the

S plant as a whole to the satisfaction of the Owner, including -supply of
temporary equipment & services for chemical cleanmg, steam blowing as well
as performance guarantee tests.

Apart from Boiler, proper chemical cleaning shall be carried out in following
pipe lines/equipment before commissioning

a) Deaerator

b) Boiler feed suction, recirculation leak-off lines

c) Boiler Feed discharge line by passing heaters

d) Attemperation lines

e) Condensate suction & discharge piping upto de-aerator by passing the

feed water heaters.
f) Fuel oil lines.

Provision for preservation of individual eguipment after trial run and
commissioning e.g. Nifrogen blanketing etc. as necessary shall also be in the

scope of the Bidder.
‘Safe disposal of effluent after chemical cleaning shall be done by the
contractor.

2.07.00 Supply and application of the final paints and first fill lubricants on all the

equipment to be erected under this specification. Supply of LDO, chemicals,
lub oils upto COD.

2.08.00 For the purpose of erection and commissioning the Coniractor's scope of
work shall include hut not be limited to the following :

2.08.01 Deployment of all skilled and unskilled manpower required for erection,
supervision of erection, watch & ward, commissioning and other services {o
be rendered under this specification.

2.08.02 Deployment of all erection tcols & fackle, construction machinery,
transportation vehicles and all other implements in adequate number and
size, appropriate for the erection work fo be handled under the scope of this
specification.

(DEVELOPMENT CONSULTANTS
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' Supply of al[ consumables e.g. welding. elecirodes, cleaning’ agents diesel

20803
2.08.04

2.08.05

2.08.08

2.08.07

2.08.08

2.08.09

2.09.00

oil, grease, fubricant etc. as well as materials required for temporary supports,
scaffolding etc. as necessary for such erection work except those listed under
exclusion elsewhere in this specifi catlon

| Construc'aon of ali cwlIlstructural/archltectural works, including construction of

foundation for all equipment supplied as required, grouting of equipment on

foundation after alignment, and all other incidental civil activities as detailed

elsewhere..

Ail structural steel fabrrcation and erection work as detalled elsewhere i in ‘the

specification.

Providing support services for the Contractor’s erection staff e.g. construction
of site offices, temporary stores, residential accommodation and transport to
work site for erection personnel, insurance cover, watch & ward for security
and safety of the materials under the Contractor's custody ete. as required.

Maintaining proper documentation of all the site activities undertaken by the
Contractor as per the proforma mutually agreed with the Owner; submitting
monthly progress reporis as also any such document as and when desired by
the Owner; taking approval of all statutory authorities e.g. Boiler Inspector,
Factory Inspector, Inspector of Explosives etc. for respective portions of work
under the jurisdiction of such statutes or laws.

The Confractor shall provide “Industrial Relations' unit and "Medical' unit to
take care of his erection staff and the Owner shall have no obligation in the
regard.

The successful Bidder shall arrange for Tower crane of adequate capacity for
speedy erection activities.

Site Organisation

The Contractor shall maintain a site organisation of adequate strength in
respect of manpower, construction machinery and other implements at all
times for smooth execution of the contract. This organisation shall be
reinforced from time to time, as required, {o make up for slippages from the
schedule without any commercial implication to the Owner. The site
organisation shall be headed by a competfent constructicn manager having
sufficient authority fo take decisions at site.

On award of confract, the Contractor shall submit fo the Owner a site
organisation chart indicating the various levels of experts to be deployed on
the job. The Owner reserves the right to reject or approve the list of personnel
proposed by the Contractor. The persons, whose bio-data have been
approved by the Owner, will have to be posted at site and de\natlons in this
regard will not generally be permitted.

The Contractor shall also submit to the Owner for approval a list of
construction equipment, erection teols, tackle etc. prior to commencement of
site activities. These fools & fackle shall not be removed from site without
written permission of the Owner.

{(DEVELOPMENT CONSULTANTS -
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21006 General Guidelines for Field Activities
2.10.01 The Contractor shall execute the works in"a professional manner so as fo

-achieve the target schedule without any sacrifice on quality and marntalnmg
highest standards of safety and cleanliness.

2.10.02  The Contractor shail co-operate with the Owner and oftier Contractors

“working in site and arrange to perform his work in a manner so as to minimise
interference with other Contractors' works. The Owner's engineer shall be .
notified promptly of any defect in other Confractor's works that could affect the

" Contractor's  work. i rescheduling of Contractor's work is requested by the
Owner's engineer in the interest of overall site activities, the same shall be
complied with by the Contractor. In all cases of controversy, the decision of
the Owner shall be final and binding on the Contractor without any
commercial implication.

2.10.03 The Engineer shall hold weekly meetings of all the Contractors working at
Site at a time and a place o be designated by the Engineer. The Contractor
shall attend such meetings and take notes of discussions during the meeting
and the decisions of the Engineer and shall strictly adhere to those decisions
in performing his Work. In addition to the above weekly meeting, Engineer
may call for other meetings either with individual contractors or with selected
number of contractors and in such a case the Contractor, if called will also
attend such meetings. :

2.10.04 Time is the essence of the Contract and the Contractor shall be responsible
‘ for performance of his Work in accordance with the specified construction
schedule. If at any time the Contractor is falling behind the schedule, he shall
take necessary action to make good of such delays by increasing his work
force or by working overtime or otherwise accelerate the progress of the work
to comply with the schedule and shall communicate such action in writing to
the Engineer, salisfying that his action will compensate for the delay. The
Contractor shall not be allowed any extra compensation-for such action.

2.10.05 The Engineer shall however not be responsible for provision of additional
labour and or materials or supply or any other services {o the Coniractor
except for the co-ordination werk between varicus Contractors as set out
earlier. ’

2.10.06 The works under execution shall be open to inspection & supervision by the
Owner's engineer at all times. The Contractor shall give reasonable notice to
the Owner before covering up or otherwise placing beyond the reach of
inspection any work in order that same may be verified, if so desired by the
Owner.

2.10.07 Every effort shalt be made to maintain the highest quality of workmanship by
stringent supervision and inspection at every stage of execution.
Manufacturer's instruction manual and guidelines on sequence of erection
and precautions shall be strictly followed. Should any error or ambiguity be
discovered in such documents, the same shall be brought fo the notice of the
Owner's engineer. Manufacturer's interpretation in such cases shall be
binding on the Contractor.

{DEVELOPMENT CONSULTANTS ) V HAIS-5: 11
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2.10.08 . The Contractor shall comply with all the rules and regulations of the local™

21009

2.10.10

2.10.11

2.10.12

2.10.13

2.10.14

authoritiés, ali statutory laws including Minimum Wages, Workmen
Compensation etc. All registration and statutory inspection fees, if any, in

_ respect of the work executed by the Contractor shall be to his account.

All the works such as cleénin-g, checkihg, leveling, blue matching, aligning,

assembling, temporary erection for alignment, opening, dismantiing of certain . .

equipments for checking and cleaning, surface preparation, edge preparation,
fabricafion of tubes and pipes as per general engineering practice at site,
cutting grinding, straightening, -chamfering, filling, chipping, drilling, reaming,
scrapping, shaping, fitting-up bolting/welding, efc., as may be applicable in
such erection and are necessary to complete the work satisfactorily, are to be
treated as incidental and the same shall be carried out by the Contractor as
part of the work. '

in case of any cfass of work for which there is no such specification as laid
down in the contract such as, blue matching, welding of stainless steel parts,
etc., the work shall be carried out in accordance with the instructions and
requirements of the Engineer.

it may sometimes be necessary to remove some of the erected structural
members to facilitate erection of bigger/pre-assembled equipment. In such
cases, the removal and re-erection of such members, which are essential,
and if so agreed by the Engineer, will have to be done by the Contractor.

Attachment welding of necessary instrumentation tapping points,
thermocouple pads, roct valves, condensing vessels, flow nozzles and control
valves etc., both for regular measurement and performance tesfing to be
provided on equipment, its auxiliaries or pipelines covered within the scope of
this tender, will also be the responsibility of the Contractor and the same will
be done as per the instructions of Engineer. The erection and welding of all
above items will be the Contfractor's responsibility, even if :

a) Product groups under which these items are re-leased are not
covered in the scope of this tender.

b) | items are supplied by an agency other than the Contractor.

Preservation of all materials/fequipment under custody of ihe Contractor
during storage, pre-assembly & erection, commissioning etc., shall be the
responsibiiity of the Contractor. All necessary preservatives and consumables
like paints, efc., shall be arranged by the Contractor. Necessary touch up
painting, periedic application of preservatives/paints on pressure parts/other
equipment even after erection until completion of work shall be carried out by
the Contractor. The Contractor shall fabricate piping, instail lub oil systems
and carry out the acid cleaning of fabricated piping. The Contracter shall also
service the lub. oil system, carryout the hydraulic test of oil ccolers, etc.

It is responsibility of the Contractor to do the alignment etc. if necessary,
repeatedly to satisfy Engineer, with all the necessary tools & tackles,
manpower, etc, The alignment will be complete only when jointly certified so,
by the Contractor's Engineer & Owner. Also the Contractor should ensure that
the alignment is not disturbed afterwards.

(DEVELOPMENT CONSULTANTS .
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2.10.15 Additional p!atfbfms for :éppr“oa'ching ‘différe:n.t .eq'ui'prhe-nt as 'per site’

- requirement, which may not be indicated in drawings, shall be fabricated and
erected by the Contractor. The materials required for these works shall be
supplied by the Contractor and he will have to fabricate them to suit the
requirement,

AR

S 1 2.10.16 - Equipment and material which are wrongly installed shall be removed and
: reinstalled to comply with the design requirement at the Contractor's expense,
to the satisfaction of the Owner/ Consultant. ,

) l\\J .

2.10.17 : Before erection of any equupment ona foundaﬂon the Contractor shall check
and undertake if necessary rectification of foundation bolts, reaming of holes,
drilling of dowels, matching of bolts and nuts, making new dowel pin, efc.

NN

2.10.18 Assistance for célibratingltesting the power cylinders, valves, galges,
instruments, etc., and setting of actuators coming under various groups shall
be provided by Coniractor.

ERRS

Ty 21019 it shall be the responsibility of the Contractor to provide fadders on columns

for initial works {ill such time stairways are completed. For this, the ladder
should not be welded on the column and should be prefabricated clamping
type. No temporary welding on any structural member is permitted except
under special circumstances with the approval of Qwner.

J

='~-> 2.10.20 Structural materials required for the supporting/operating platforms required
. for the valves at various levels for the same operation of valves will be
7 arranged by the Contractor.

; ‘ 2.10.21 For civil, structural an_d architectural works, volume IG/1 & 1IGf2 may be
e referred. For lnstrumentation and Electrical works Vol. [IE and Vol. [IF/f & Ff2

may be referred.

‘ 2.11.00 Safety
3 Safety and overall cleanliness of work site shall be given top priority.
) 2.11.01 The Contractor shalt ensure the safety of all workmen, materials and
) equipment either belonging to him or to others working at site. He shall
N observe safety rules & codes applied by the Owner at site without exception.
g .
T 2.11.02 The Contractor shall notify the Owner of his intention to bring to site any
! /\ equipment or material which may create hazard. The Owner shall have the
- ‘ right to prescribe the conditions under which such equipment or material may
S ' be handled and the Contractor shall adhere to such instructions. The Owner
) may prohibit the use of any construction machinery, which according to him is -
unsafe. No claim for compensat:on due fo such prohibition will be enterta:ned ,,‘ e
/\, by the Owner. :
- 2.11.03 Storage of petrofeum products & explosives for construction wbrk shalt be as ¥, by \ //;;‘
) : PO . . i e
—t per rules and regulation laid down in Petroleum Act, Explosive Act and Q‘Q_’:‘od?;-’f‘
: Petroleum and Carbide of Calcium Manual. Approvals as necessary from e
S Chief Inspector of Explosives or other statutory authorities shall be the
- responsibility of the Contractor.
(DEVELOPMENT CONSULTANTS VIIAISS : 13
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the required types for his sfores, office, temporary structures, labour colony
etc. Personnel trained for firefighting shall be made available by the -,
Contractor at site during the entire period of the Contract.

Gujarat State Electricity Corporation Ltd EPC Bid Document o :)
“1x800 MW Supercritical Thermal Power Project ) K9213R-EPC-SPC-001 )
211.04 . The Contractor shaﬂ be- responable for - safe - storage of his and - His \% 3
: sub-contractor's radioactive sources : )
2.11.05 - -All requisite tests & inspection of handling equipment, lifing tools & tackle” - M D)
~ shall be periodically done by the Contractor. Defective equipment shall be : -
removed from service. Any eguipment shall not be loaded in excess of its Ny
recommended safe working !oad 7
2.11.06 - All combustible waste and rubbish shall be collected and removed from the . “§ )
worksite at least once each day. Use of undercoated canvas paper, , -
corrugated paper, fabricated carton, plastic or.other flammable materials shall o
be restricted to the minimum and promptly removed. i . )
2.11.07 The Contractor shall providé adequate number of fire protection equipment of - e j

2.11.08 All electrical appliances used in the work shall be in good working condition £
and shall be properly earthed. No maintenance work shall be carried out on “
live equipment. The Contractor shall maintain adequate number of qualified
electricians to maintain his temporary electrical installation.

U

oy
e

N N I AW R S Y

2.11.08 Alt workmen of the Contractor working in construction site shall wear safety
helmets, safely boots and safety belts. The Contractor shall take appropriate
insurance cover against accidents for his workmen as well as third party.

2.11.10 All the worksites shall be provided with adequate lighting facilities e.g. fiood

lighting, hand lamps, area lighting etc. by the Contractor for proper working
environment during night times.

2.11.11 All safety precautions shall be taken for welding and cutting operations as per
1S-818.
21112 All safety precautions shalt be taken for foundation and other excavation o
marks as per 1S-3764. a7
W
2.12.00 Taking Delivery & Storage
2.12.01 The Contractor shall arrange issue of all equipment and materials to be b _}
erected under the contract from the storesfopen yard at site by signing on e
standard indent forms. After completion of work, detailed auditing of the =3 :)
materials so issued shall be submitted to the Owner. y
21202 The Contracior shall arrange for proper and safe storage of materials till the ; )
same are taken over by the Owner as per terms of the contract.
Manufacturer's instructions for preservation shall be strictly foliowed. ‘ wd )
2.12.03 All empty containers, packing materials, gunny bags, transport frames and

also surplus and unused materials reconciliation prior to completion of

contract shall be the property of the Owner and returned to the Owner by the
Contractor.

\»

-
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- S 21300  Site Welding & Heat Treatment a
7 21301 Welding shalt be done in accordance with IS-813, 1S-816, 15-89595 & other

relevant ISfinternational standards and as per instructions of Contractor. Only -
those welders, who are qualified as per 1S-817 for ordinary welds and as per
IBR/ASME Section-IX for high pressure welds, shall be employed in the job.

e 2.13.02 All welders shall be tested and approved by Engineer before they are actually -
) ' engaged on the work even though they may possess the requisite certificates.
- : The Owner reserves the right fo reject any welder without assigning any
reason. The welder identification code as approved by the Engineer shall be -

?'J . :  stamped by the welder on each joint done by them. The Contractor will be
_ responsible for the periodic renewal, re-testing of the welders as demanded

_} by Owner. :

2.13.03 The Engineer is entitled to stop Contractor's any welder from his work if his

‘ J work is unsatisfactory for any technical reason or there is a high percentiage

of the rejection of joints welded by him, which in the opinion of Engineer will

: adversely affect the quality of welding even though the welder has earlier
passed the tests. The welders having passed the tests do not relieve the

.- Contractor from his contractual obligations, to check the performance of the

L ) welders.

) 2.13.04 All charges for testing of welders including destructive and non-destructive

tests if conducted by Owner or by the inspection authority at site shall have to

. be borne by the Contractor. The necessary test materials and consumables
. ‘_E" will have to be arranged by the Contractor and all testing facility made
available, as required.’

L 2.13.05 All welded joints shall be subject to acceptance by Engineer. [nspection of
. welds shall be in accordance with 15-822 or equivalent code.

. 2.13.06 Preheafing/post heating and stress relieving after welding are part of
: ) fabrication and erection work and shall be performed by the Contractor in
- accordance with the instruction of Engineer. Contractor shall arrange to

supply heating equipment with automatic recording devices. Also the
) : Contractor shall have to arrange for the labour, heating elements,
thermocouples, compensating cables, insulation materials fike mineral wools,

asbestos cloth, ceramic beads, asbestos rope, elc. required for the

) heattreatment and stress relieving works. During pre- heat/stress relieving
o operations, the temperature shall be measured at one or more poinis as
) required by attaching thermocouples and recorded on a continuous printing
fype recorder. Alf the record graphs for the heat treatment works carried out

N shall be got signed by the Engineer prior to the commencement of each cycle .
" and handed over to Engineer on completion. The graphs will be the property,:
of Owner. The Contractor has to provide thermo-chalks temperature!

recorders, thermocouple attachments, units, graph sheets, eic. required forg
the job and maintain them in good condition. . W
;_) 2.13.07 All electrodes shall be baked and dried in the eleciric/electrode drying oven to

the required temperature and for the period specified by the Engineer before
; they are used in erection work. The electrodes used shall be as per [5-814,
e 15-815, 1S-1442, 1S-7280 and other codes as applicable, and shall be of

!
N’

(DEVELOPMENT CONSULTANTS VIHAIS-5:15
{K9213R-EPG-SPC-001-Vol-lIA-Sec-5)

L/'L‘ -.

g
a2

- e e - — " Page 35TEI 70T



THIS IS A PART OF TECHNICAL SPECIFICATION NO.-PE-TS-408-163-A001

Gujarat State Elecfricity Corporation Lid ' _EPC Bid Document
1x800 MW Supercritical Thermal Power Project K921 3R-EPC-SPC—001

21308

2.13.08 -

2.13.10

2.13.11
21312
2.13.13
2.1‘3.14

2.13.15

2.13.18

approved reputed manufacture The electrodes shall meet the reqmrement of

~ the pipe material. No electrode manufactured more than 12 months ago and

the type covered under certificate issued after conducting tests more than 6
months ago shall be used. All electrodes shall be preserved at works and at
srte as per manufacturer’s recommendatlons

xy-acetylene flame or Exothermlc chemical heating for stress relieving is not

permitied. Heating shali be by means, of electric induction coll or electric
resustance coil.

lt _may become necessary to adopt inter layer radiography/MPT/UT depending
upon the siteftechnical requirement necessitating inferruptions in' continuation

of the work and making necessary arrangement for carrying out the above
work.

Gas tungsten arc welding process (TIG) shall be adopted for all roct pass
welds except for structural works until 4.75 mm thickness is deposited.
Subsequent welding after soot pass can be carried out by manunal metal arc
welding with coated electrodes. For pipes of thickness less than 6 mm the
entire welding has to be carried out by TIG welding.

Fillet weld shall be made by shielded metal arc process as per applicable
codes.

However, the Engineer will have the option of changing the method of welding
as per site requirement. The method adopted for manuat arc welding shall be
weaving technigue and the width of weaving shall not exceed 1.5 times of the
dia. of the electrode.

In case of deviation from welding process and electrodes, the Contractor shall
take approval of the Owner prior to adoption of same.

The root pass for butt joints shall be such as to achieve full penetration with
complete fusion of root edges.

Each pass shall be cleared and freed of slag before the next pass is
deposited.

On completion of each run, craters, weld irreguiarities, slag etc. shail be
removed by grinding or chipping.

Each layer of welding shall have an even and smooth appearance.

Welding sequence shall be adjusted in such a way that distortion due to
welding shrinkage is minimised. Further any movement, shock or vibration
during welding shalf be avoided to prevent weld cracks. .

Proper profection of welders and the work shall be taken during periods of

rain. No welding shall be carried out when surfaced to be welded are wet from
any cause. s

VIIA/S-5 1 16
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) 3 21317 Fo]iowmg WI” be stages of mspection dunng weldlng

_ - a) Two pieces to be Jorned shall be mdlwdually checked for the weld
) o C : '~ edge-preparation and profile dimensionally and to the template. Dye
' penetrant check shall be carried out on edge prepared surfaces at

random. The percentage will depend upon on criticality as specified by

- ) ' - Engmeer
k} : , - b) Joint fit up will be a stage of mspectton Mlsallgnment after fit up may
' vary from 0.3 mm to 1.6 mm dependmg on outside diameter and
= thickness.
_ c) All joints shall be offered for visual inspection' after root run.
: ‘} Subsequent welding should be made only after the approval of root
run.
" j 2.13.18 All welded joints shall be painted with anti-corrosive paint immediately on
completion of radiography and stress-relieving.
e \J
- 2.14.00 For further details on procedures of work at site on civil, architectural,
1 : electrical and instrumentation & control services, refer Velume : lI-E, II-F &
o iI-G of this specification.
)

Y, :
i
e N T s

1\J, b‘

N
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FUNCTIONAL GUARANTEES, LIQUIDATED DAMAGES FOR SHORTFALL IN PERFORMANCE AND

1.00

1.01

1.02

1.03

1.04

1.05

1.06

1.07

1.08

GUARANTEE TESTS

The terms “Performance Guarantees” wherever appears in this document shall have the
same meaning and shall be synonymous to” Functional Guarantees” Similarly the term
“Performance Tests” wherever appears in this document shall have the same meaning and
shall be synonymous to “Guarantee Test(s)”.

The term “BMCR” (Boiler Maximum Continuous Rating) appearing in the Technical
Specification shall mean the maximum continuous steam output of Steam Generator at super
heater outlet at rated parameters.

The term “TMCR”(Turbine Maximum Continuous Rating) appearing in the technical
specification shall mean 800 MW electrical power output at generator terminals(power at
generator terminals) under rated steam parameters VWO condition of turbine with suitable
bypass arrangement plus maximum heat cycle make-up.

PERFORMANCE GUARANTEES
General Requirements

The Bidder shall guarantee that the equipment offered shall meet the rating and performance
requirements stipulated for various equipment covered in this specifications.

The guaranteed performance parameters furnished by the bidder in his offer, shall be without
any tolerance values whatsoever and all margins required for instrument inaccuracies and
other uncertainties shall be deemed to have been included in the guaranteed figures.

The bidder shall conduct performance test and demonstrate all the guarantees covered herein
during performance guarantee/acceptance test. The various tests which are to be carried out
during performance guarantee/acceptance tests are listed in the specification. The guarantee
tests shall be conducted by the bidder at site in presence of BHEL / CUSTOMER on each unit
individually.

All costs associated with the tests including cost associated with the supply, calibration,
installation and removal of the test instrumentation, shall be included in the bid price.

It is the responsibility of the contractor to perform the Performance Guarantee/Acceptance test
as specified in this subsection. The performance tests will be performed using only the normal
number of BHEL/Customer supplied operating staff. Bidder shall only be used for instructional
purposes or data collection.

All instruments required for performance testing shall be of the type and accuracy required by
the code and prior to the test, the Bidder shall get these instruments calibrated in an
independent test Institute approved by BHEL/Customer. All test instrumentation required for
performance tests shall be supplied by the contractor and shall be retained by him upon
satisfactory completion of all such tests at site. All calibration procedures and standards shall
be subjected to the approval of the Employer. The protecting tubes, pressure connections and
other test connections required for conducting guarantee test shall conform to the relevant
codes.

Tools and tackles, thermowells (both screwed and welded) instruments/devices including flow
devices, matching flanges, impulse piping & valves etc. and any special equipment, required
for the successful completion of the tests, shall be provided by the contractor free of cost.

The Performance / Acceptance test shall be carried out as per the agreed procedure. The PG
test procedure including demonstration tests shall be submitted as indicated in
drawing/documents submission schedule and finalization of the PG test procedure shall be

Page 355 of 701




TITLE: SPECIFICATION NO.: PE-TS-408-155-A001

1X800 MW WANAKBORI STPP VOLUME 11-B

TECHNICAL SPECIFICATION FOR SECTION —C2-C
CONDENSATE POLISHING UNIT

REV. NO. 00

1.09

a)

b)

done within 180 days from the date of Notification of Award. After the conductance of
Performance test, the contractor shall submit the test evaluation report of Performance test
results to Employer promptly but not later than one months from the date of conductance of
Performance test. However, preliminary test reports shall be submitted to the Employer after
completing each test run.

The P&G test procedures shall be submitted for equipments/ system & subsystem under
Contractor's scope for all Guarantees under category I, Il & Il as mentioned below, as per
latest International codes / standard including correction curves, meeting the specification
requirements along with sample calculations & detailed activity plan of preparation (including
test instrumentation), conductance and evaluation of Guarantees.

The contractor shall submit for Employer’s approval the detailed Performance Test procedure
containing the following minimum requirements:

a) Object of the test.

b) Various guaranteed parameters & tests as per contract.

¢) Method of conductance of test and test code.

d) Duration of test, frequency of readings & number of test runs.
e) Method of calculation.

f)  Correction curves.

g) Instrument list consisting of range, accuracy, least count, and location of instruments.
h) Scheme showing measurement points.

i) Sample calculation.

i) Acceptance criteria.

k) Any other information required for conducting the test.

In case during performance guarantee tests, it is found that the equipment/system has failed
to meet the guarantees, the bidder shall carry out all necessary modifications and/or
replacements to make the equipment/system comply with the guaranteed requirements at no
extra cost to the BHEL / CUSTOMER and re-conduct the performance guarantee test(s) with
BHEL / CUSTOMER'’s consent. However if the specified performance guarantee(s) are still
not met but are achieved within the Acceptable shortfall limit specified in the specification,
BHEL / CUSTOMER will accept the equipment/system/plant after levying liquidated damages
as mention in the specification. If, however, the demonstrated guarantee(s) continue to be
more than the stipulated Acceptable Shortfall Limit, even after the above
modifications/replacements within ninety (90) days or a reasonable period allowed by the
BHEL / CUSTOMER, after the tests have been completed, the BHEL / CUSTOMER will have
the right to either of the following:

For Category-l Guarantees

Reject the equipment/system/plant and recover from the bidder the payments already made.
OR

Accept the equipment/system/plant after levying liquidated damages as specified hereunder.

The liquidated damages, for shortfall in performance shall be levied separately for each unit.

The rates indicated are on station basis and per vessel basis respectively. The liquidated

damages shall be pro-rated for the fractional parts of the deficiencies. The performance

guarantees coming under this category shall be called ‘Category-I' Guarantees.

For Category-ll Guarantees
Reject the equipment/system/plant and recover from the bidder the payments already made.

The performance guarantees under this category shall be called ‘Category-II’ Guarantees.
Conformance to the performance requirements under category-Il is mandatory.
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c) For Category-lll Guarantees
Reject the equipment/system/plant and recover from the bidder the payments already made.
OR

Accept the equipment/system after assessing the deficiency in respect of the various ratings,
performance parameters and capabilities and recover from the contract price an amount
equivalent to the damages as determined by the BHEL/CUSTOMER. Such damages shall,
however be limited to the cost of replacement of the equipments/systems replacement of
which shall remove the deficiency so as to achieve the guarantee performance. These
parameters / capacities shall be termed as Category-lll, guarantees.

2.00 GUARANTEES UNDER CATEGORY I
NIL

3.00 GUARANTEE UNDER CATEGORY -lI
NIL

400 GUARANTEE UNDER CATEGORY -l
CONDENSATE POLISHING PLANT (CPP)

5.00 Following shall be guaranteed by the Bidder in the relevant Guarantee Schedule of the Bid

Document and falls under “GUARANTEE UNDER CATEGORY -lII”’:
Normal Operating Condition:
i. Design Flow of each Service Vessel of Condensate Polishing Plant to be guaranteed.

ii. Guaranteed service Cycle (Period between two successive regenerations) of each service
vessel shall be 168 hours as indicated elsewhere in technical specification.

iii. Bidder shall guarantee the number of hours of operation of each service vessel in
hydrogen cycle mode.

iv. Quantity of Chemicals (30% HCI & 48% NaOH) per regeneration of each service vessel
shall be guaranteed. Bidder to refer Technical Specification regarding minimum
regeneration level to be employed while furnishing the guaranteed chemical consumption
figures.

v. Effluent Quality of Condensate:

o With specified Design Flow, influent quality, each CPU Vessel regenerated with
Guaranteed quantity of Chemical (Acid & Alkali), shall be guaranteed to maintain the
effluent quality as specified in technical specification throughout the cycle (i.e. period
between two successive regenerations) of 168 hours. No shortfall in guaranteed effluent
quality will be accepted by the BHEL / customer during the service cycle.

e Throughout the Service Cycle, each Service vessel regenerated with guaranteed
chemicals shall treat the condensate with influent crud level of 100 ppb at its design Flow
and crud level of condensate at vessel outlet shall be guaranteed to be less than 5 ppb.
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b.

Unit Start up Condition

Effluent quality at outlet of each CPU service vessel at its rated design flow and design
service length between two regenerations (as specified in technical specifications) for which
CPU is designed. No shortfall in maintaining the guaranteed effluent quality will be
accepted by BHEL / CUSTOMER.

Pressure drop across the CPU service vessel (as defined in specification) in clean and
dirty condition of resin at rated design flow.

Complete transfer (100%) of resin from service vessel to regeneration vessel shall be
guaranteed and demonstrated.

Vibration, parallel operation of all the pumps and blowers at the rated duty point shall be
demonstrated at site.

Noise

All the plant, equipment and systems covered under this specification shall perform
continuously without exceeding the noise level over the entire range of output and
operating frequency specified in Technical Specification.

Noise level measurement shall be carried out using applicable and internationally
acceptable standards. The measurement shall be carried out with a calibrated integrating
sound level meter meeting the requirement of IEC 651 or BS 5969 or IS 9779.

Sound pressure shall be measured all around the equipment at a distance of 1.0 m
horizontally from the nearest surface of any equipment/ machine and at a height of 1.5 m
above the floor level in elevation.

A minimum of 6 points around each equipment shall be covered for measurement.
Additional measurement points shall be considered based on the applicable standards and
the size of the equipment. The measurement shall be done with slow response on the A -
weighting scale. The average of A-weighted sound pressure level measurements
expressed in decibels to a reference of 0.0002 micro bar shall not exceed the guaranteed
value. Corrections for background noise shall be considered in line with the applicable
standards. All the necessary data for determining these corrections, in line with the
applicable standards, shall be collected during the tests.
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. .)' SECTION-VII
f) QUALITY ASSURANCE REQUIREMENTS
o 10000 - QUALITY ASSURANCE PROGRAMME
D | 1.01.00 - To ensure that the equipment and services -under the scope.of Contract
whether manufactured or performed within the Contractor's works or at his =~
Sub-contractor's premises or at the Owner's site or at any other place or work
are in accordance with the specifications, the Contractor shall adopt suitable
~ ) quality assurance programme to control such activities at all points, as
N T necessaly. Such prograrmmes shall be outlined by the Contractor and shall be

finally accepied by the Owner/Authorised representative after discussions
) . , before the award of coniract.- A quality assurance programme of the
. ' Contractor shall generally cover the following':

- 7y a} His organisation’structure for the management and implementation of
’ the proposed quality assurance programme.
1 . b) ‘Documentation controf system.
) c) Qualification data for Bidder's key personnel.
LA A,
Yy d) The precedure for purchase of materials, parts, components and
selection of Sub-contractor's services inciuding vendor analysis,
source inspection, incoming raw-material inspection, verification of
\ materials purchased etc.
e €e) System for shop manufacturing and site erection confrol including
L) process controls and fabrication and assembly controls.

e f) Control of non-conforming items and system for corrective actions.
L a) Inspection and test procedure both for manufacture and all site related
s works.

) -\J* : h} Control of calibration and testing of measuring and testing
equipments.
J) i} System for quality audit.
-:) j) System for indication and appraisal of inspection status.
o k) System for authorising release of manufacfured product to the Owner,
) System for handling storage and delivery:
N
oy m) System for m%}ﬁr e of records.
e
R4 )
7 X Ml
% DEVELOPMENT CONSULTANTS Y\ P80~ 84
s \‘tn’ e
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h)" Fuinishing of ‘quatity. plans for mahufécturing and field actrviliés

2.00.00

2.01.00

2.02.00

2.03.00

2.04.00

2.05.00

detailing out the specific quality control procedure adopted “for
controlling the -quality characteristics. relevant to ‘each item of

- equipment/component as ‘per format enclosed at Annexure-| to this
section,

GENERAL REQUIREMENTS - _QUALITY ASSURANCE

All materials, components and equipment covered under this specification

shall be procured, manufactured, erected, commissioned arnd tested at all the
stages, as per a comprehensive Quality Assurance Programme. An indicative
programme of inspection/tests to be carried out by the Contractor for some of
the major items is given in the respective technical specification. This is
however, not intended o form a comprehensive programme as it is the
Contractor’s responsibility fo draw up and implement such programme duly
approved by the Owner/Consultant. The -detalled Quality Plans for

manufacturing and field activifies should be drawn up by the Bidder,

separafely in the format aftached at Annéxure-l and will be submitted fo
Owner/Authorised representative for approval. Schedule of finalisation of
such quality plans will be finalised before award.

Manufacturing Quality Plan will detail out for all the components and
equipment, various tests/inspection, to be carried out as per the requirements
of this specification and standards mentioned therein and quality practices
and procedures followed by Confractor's Quality Ceontrol organisation, the
relevant reference documents and standards, acceptance norms, inspection
documents raised eic., during all stages of materials procurement,
manufacture, assembly and final testing/performance testing.

Field Quality Plans will detail out for all the equipment, the quality practices
and procedures efc. to be followed by the Contractor's site Quality Control
organisation, during various stages of site activities from receipt of materials/
equipment at site.

The Bidder shall also furnish copies of the reference documents/plant
standards/faccepiance normsitests and inspection procedure etc., as referred
in Quality Plans along with Quality Plans. These Quality plans and reference
documentsfstandards etc. will be subject to Owner's approval without which
manufacture shall not proceed. These approved documents shall form a part
of the contract. In these approved quality plans, Owner/Authorised
representative shall identify customer hold points (CHP), test/checks which
shall be carried out in presence of the Owners Engineer or his authorised
representative and beyond which the work will not proceed without consent of
Owner/Authorised representative in witing. All deviations to this specification,
approved quality plans and applicable standards must be documented and
referred to Owner/Authorised representative for approval and dispositioning.

No material shall be despatched from the manufacturer's works before the
same is accepted subsequent to pre-despatch final inspection including
verification of records of all previous testsfinspections by Owner's Engineer/
Authorised representative, and duly authorised for despatch issuance of
Material Despatch Clearance Certificate (MDCC).
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R - 2:06.00 Materials used or. supplted shall be accompamed by valid and .approved

materials certificates .and tests and inspection report as per Owner's
approved QAP. These certificates and reports shall indicate the sheet
numbers or other such acceptable identification numbers of the material. The
- material certified shall also have the identification details stamped on it.

Nt

o

‘ ' 2.07.00 Castings and forgings used for construction shall be of tested quality. Details
— _ of results of chemical anaIySI.—,, heat treatment record, mechanical property
- test results shall be furmshed :

e

o , - 2.08.00 Alt welding and brazmg_shali be carried out as per procedure drawn and
qualified in accordance with requirements of ASME Section-IX/ES-4870 or
other International equivalent standard acceptable to the Owner.

[N

All brazers, welders eic. employed on any part of the contract at Contractor's/
Sub-Contractor's works or at site shall be qualified as per ASME Section-IX or
BS-4871 or equivalent international standard approved by the Owner. Such
qualification tests shall be conducted in presence of Owner/his authorised
representative.

1\/; | \_)

For welding of pressure parts and high pressure piping the requirements of
IBR shali also be complied with.

2.09.00 All non-destructive examination (NDT) shall be carried out in accordance with
approved international standard. The NDT operator shall be qualified as per
SNT-TC-IA (of American Society of non- destructive examination). Results of
NDT shall be properly recorded and submitted for approval.

2.10.00 - All the sub-vendors proposed by the Contractor for procurement of major
: bought out items including castings, forgings, semi-finished and finished
components/equipment list of which shall be drawn up by the Contractor and
finalised with the Owner shall be subject to Owner's approval. Quality Plans of

_ / the successful vendors shall be discussed, finalised and approved by the
" Owner/Authorised representative and form part of the Purchase Order
Y between the Contractor and the Vendor.
e 2.11.00 All the purchase specifications for the major bought-out items, list of which
} shall be drawn up by the Contractor and finalised with the Qwner shali be
T furnished to the Owner for comments and subsequent approval before orders
m} are placed.

e Owner reserves the right to carry out quality audit and quality surveillance of
) ) the systems and procedures of the Contractor's or their sub-vendor's quality
’ ' management and cantrol activities. The Contractor shall provide all necessary
assistance to enable the Owner carry out such audit and surveillance.

Quality audit/approval of the results of tests and inspection will not prejudice
Y the right of the Owner to reject an equipment not giving the desired
performance after erection and shall not in no way limit the liabilities and
responsibilities of the Contractor in eaming satisfactory performance of
equipment as per specification.”

2.12.00 Quality requirements for main equipment shall equally apply for spares and
replacement iterns.

DEVELOPMENT CONSULTANTS VHAIS-T:3
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THIS IS A PART OF TECHNICAL SPECIFICATION NO.-PE-TS-408-155

-A001
Gujarat State Eleétricity Corporaﬁon Ltd ‘ EPC Bid Document
1x800 MW Supercritical Thermal Power Project ) K9213R-EPC-SPC-001
2.13.00_ S Repalrlrectn" cation procedures tobe adopted to ‘make any job acceptabie
shall be subject to the approval of the Owner.

2.14.00 For.quality assurance of all civil works refer to the specﬁ'rﬁcaﬁons for civil works.
3.00.00 QUALITY ASSURANCE DOCUMENTS

3.01.00 - The Contractor shall be required to submit two (2) copies and two (2) sets of

microfilms of the following Quality Assurance documents within three (3)
weeks after despatch of the equipment :

a) Material milt teét reports on components as specified by the specification.

b) The inspection plan with verification, inspection plan check points,
verification sketches, if used and methods used to verify that the inspection
and testing points in the inspection plan were performed satisfactorily.

c) Non-destructive examination results /reports including radiography
interpretation reports.

d) Factory tesis resulis for testing required as per apphcable codes and
standards referred in the specification.

e} Welder identification list listing welder's and welding operator's
qualification procedure and welding identification symbols.

) Sketches and drawings used for indicating the method of traceability
of the radiocgraphs to the location on the equipment.

q) Stress relief time temperature charts.
h} Inspection reporis duly signed by QA personnel of the Owner and

Contractor for the agreed inspection hold points. During the course of
inspection, the following will also be recorded :

i) When some imbortant repair work is involved to make the job
acceptable.
i) The repair work remains part of the accepted product quality.
i) Letter of conformity certifying that the requirement is in compliance

with finalised specification requirements.

4.00.00 INSPECTION, TESTING AND INSPECTION CERTIFICATES

4.01.00 - The Engineer, his duly authorised representative and/or an outside inspection
agency acting on behalf of the Owner shall have access at all reasonable
times to inspect and examine the materials and workmanship of the works
during its manufacture or erection and if part of the works is being
manufactured or assembled on other premises or works, the Contractor shall
obtain for the Engineer and feor his duly authorised representative permission
to inspect as if the works were manufactured or assembled on the
Contractor's own pr.n;'f)mé'”e‘; ,@varks

f [ , "
DEVELOPMENT CONSULTANTS [ o7 ﬁr,\f_ ﬁ»\} : VIIA/S-T : 4
{K9213R-EPC-SPC-001-Vol-H(A- Sec-S&Tik ':""’ ?
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; THIS IS A PART OF TECHNICAL SPECIFICATION NO.-PE-TS-408-155

- -A001 :

3 - Gujarat State Electricity Corpération Lid : EPC Bid Document
i 1x800 MW Supercritical Thermal Power Project . K9213R-EPC-SPC-001

. 4.02;0(}_' " The Contractor shall give the Engineer/inspector fifteen (ﬁS) days written

§ } notice of any material being ready for testing. Such tests shall be to the

Contractor's account except for the expenses of the Inspector. The Engineer/
'} - Inspector, unless the witnessing of the fests is virtually waived, will attend
such tests within fifteen {15) days of the date on which the equipment is
. notified as being ready for test/inspection failing which the Contractor may
) proceed with test which shall be deemed to have been made in the
inspector's presence and he shall forthwith forward to the Inspector duly .. .
) certified copies of test reports in six (6) copies.

4.03.00 The Engineer or Inspector shall within fifteen (15) days from the date of -
: Inspection as defined herein give natice in writing to the Contractor, or any
objection to any drawings and all or any equipment and workmanship which is
o} in his opinion not in accordance with the contract. The Contractor shall give
’ due consideration to such objections and shall either make meodifications that
may be necessary to meet the said objections or shall confirm in writing fo the
o Engineer/inspector giving reasons therein, that no modifications are

: necessary to comply with the contract.

LD 4.04.00 When the factory tests have been completed at the Contractor's or
- sub-confractor's works, the Engineer/Inspector shall issue a certificate to this

g 1 effect fifteen (15) days afier completion of tests ‘but if the fests are not
T witnessed by the Engineer/lnspectors, the cedificate shall be issued within

) fiteen (15) days of the receipt of the Contractor's test cerlificate by the

S Engineer/lnspector. Failure of ihe Engineerfinspector to issue such a
) certificate shall not prevent the Contractor from proceeding with the works.

' /‘ The completion of these tests, or the issue of the cerificates shall nof bind the

Owner to accept the equipment should it, on further tests after erection be
found not to comply with the contract.

A

) 4.05.00 In all cases where the contract provides for tests whether at the premises or
’ /, works of the Contracter or any sub-contractor, the Contractor, except where
_ otherwise specified shall provide free of charge such items as labour,
=y materials, electricity, fuel, water, stores, apparatus and instruments as may
3 be reasonably demanded by the Engineer/inspecter or his authorised
representatives to carmry out effectively such tests on the equipment in
} accordance with the Confractor and shall give facilities to the Engineer/
o inspector or to his authorised representative {o accomplish testing.
L J 4.06.00 To facilitate advance planning of inspection in addition to giving inspection
A notice as per Clause 4.02.00, the Contractor shall furnish quarterly inspection
) programme indicating schedule dates of inspection at customer hold point
e and final inspection stages. Updated quarterly inspection plans will be made
. for each three consecutive months and shall be furnished before beginning of
i each calendar monih. ‘ '
)
-
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TITLE: SPECIFICATION NO.: PE-TS-408-155-A001
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REV. NO. 00
SECTION-C3
TECHNICAL SPECIFICATION
(ELECTRICAL PORTION)
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THIS IS A PART OF TECHNICAL SPECIFICATION NO.-PE-TS-408-155-A001
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ITITLE: SPECIFICATION NO.
ELECTRICAL EQUIPMENT SPECIFICATION
FOR
CONDENSATE POLISHING UNIT (CPU) VOLUME NO. : 11-B

SECTION: C3

WANAKBORI TPS (1 X 800MW)

REV NO. : 00 DATE: 20/08/2015

1.0

a)

b)

c)
d)

e)

f)

9)

2.0

3.0

3.1

EQUIPMENT & SERVICES TO BE PROVIDED BY BIDDER:

The equipment and services to be provided by bidder under this specification shall be as detailed
here below but shall not be limited to the following:

Services and Equipment as per “Electrical Scope between BHEL and Vendor”.

Any item/work either supply of equipment or erection material which have not been
specifically mentioned but are necessary to complete the work for trouble free and efficient
operation of the plant shall be deemed to be included within the scope of this specification.
The bidder without any extra charge shall provide the same.

Supply of mandatory spares as specified in the specifications of mechanical equipments.
Electrical load requirement for Condensate Polishing Unit (CPU).

All equipment shall be suitable for the power supply fault levels and other climatic conditions
mentioned in the enclosed project information.

Bidder to furnish list of makes for each equipment at contract stage, which shall be subject
to customer / BHEL approval without any commercial and delivery implications to BHEL.

Various drawings including GA drg, data sheet as per required format, quality plans,
calculations, test reports, test certificates, operation and maintenance manuals,
characteristic curves, wiring diagrams/schemes etc. shall be furnished as specified at
contract stage. All documents shall be subject to customer / BHEL approval without any
commercial implications to BHEL.

The sub-vendor list for various electrical items is subject to BHEL/Customer approval without
any commercial implications.

Motors shall meet minimum requirement of Electric motor specification.

Purchaser will furnish data sheets to the vendor after award of contract. Vendor shall furnish
filled in data sheets meeting the specification requirements.

Vendor to clearly indicate equipment locations and local routing lengths in their cable listing
furnished to BHEL.

Cable BOQ worked out based on routing of cable listing provided by the vendor for “both
end equipment in vendor’s scope” shall be binding to the vendor with +10 % margin to take
care of slight variation in routing length & wastages.

EQUIPMENT & SERVICES TO BE PROVIDED BY PURCHASER FOR ELECTRICAL &
TERMINAL POINTS:
Refer “Electrical Scope between BHEL and Vendor”.

DOCUMENTS TO BE SUBMITTED ALONG WITH BID
Bidder shall confirm total compliance to the electrical specification without any deviation

from the technical / quality assurance requirements stipulated. In line with this, the bidder
as technical offer shall furnish two signed and stamped copies of the following:
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THIS IS A PART OF TECHNICAL SPECIFICATION NO.-PE-TS-408-155-A001

TITLE: SPECIFICATION NO.
ELECTRICAL EQUIPMENT SPECIFICATION
FOR
CONDENSATE POLISHING UNIT (CPU) VOLUMENO. - 1B
WANAKBORI TPS (1 X 800MW) SECTION: €3

REV NO. : 00 DATE: 20/08/2015

a) A copy of this sheet “Electrical Equipment Specification for Condensate Polishing Unit
(CPU) and sheet “Electrical Scope between BHEL and Vendor” with bidder’s signature
and company stamp.

b) Electrical load requirement.

3.2 No technical submittal such as copies of data sheets, drawings, write-up, quality plans, type
test certificates, technical literature, etc, is required during tender stage. Any such
submission even if made, shall not be considered as part of offer.

4.0 LIST OF ENCLOSURES

4.1 Electrical scope between BHEL & vendor

4.2 Technical specification — Specification for Electric Motors/Actuators
4.3 Datasheets & quality plan for motors.

4.4 Load Data Format. (Annexure —II)

4.5 BHEL Cabile listing format (Annexure —IlI)
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THIS IS A PART OF TECHNICAL SPECIFICATION NO.-PE-TS-408-155-A001

ANNEXURE-I

SUB-VENDOR LIST

The list of approved make of the LT Motors are as mentioned below:

S.No.

LIST OF LT MOTORS

[y

BHARAT BIJLEE LTD.

CROMPTON GREAVES

ASEA BROWN BOVERI

KIRLOSKAR ELECTRIC CO LTD.

NGEF

SIEMENS

MARATHON

GE-POWER

O o N | Uk wiN

RAJINDRA ELECT INDUSTRIES

=
©

LAXMI HYDRAULICS PVT. LTD

However, the final list of makes for the LT Motors is subjected to BHEL/Customer

approval, during contract stage, without any commercial implications.
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TITLE:

1X800 MW WANAKBORI STPP
TECHNICAL SPECIFICATION
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REV. NO. 00

ELECTRICAL LOAD DATA FORMAT
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) THIS IS A PART OF TECHNICAL SPECIFICATION NO.-PE-TS-408-155-A001

", _ Gujarat State Electricity Corporation Lid EPC Bid Decument
f 1x800 MW Supercritical Thermal Power Project K9213R-EPC-SPC-001
VOLUME : liF/1

e SECTION-II
':'} - TECHNICAL SPECIFICATION

L FOR .

) A.C. & D.C. MOTORS

i,

Sy 1,00.00 SCOPE

- g 1.01.00 This section covers the general requirements of the drive motors for power

¢ station auxiliary equipment.

£ o 1.02.00 Motors shall be furnished in accordance with both this general specification

£y and the accompanying driven equipment specification.

» ] ) LA
- - 1.03.00 In case of any discrepancy, the driven equipment specification shall govern.
/‘) il
L 2.00.00 STANDARDS

2.01.00 All motors shall conform fo the latest applicable IS, 1IEC and CBIP Standards/
‘;1 Publications except when otherwise stated herein or in the driven equipment
' specification.
Y
- 2.02.00 Major standards, which shall be followed, are listed below other applicable
Indian Standards for any component part even if not covered in the listed
: ,) i standards shall also be followed :
PN 1S-325
) 1S-12615
_E3 IEC-34
3.00.00 SERVICE CONDITIONS
3.01.00 The motors will be installed in hot, humid and tropical atmosphere highly

polluted at places with coal dust and/or fly ash.

3.02.00 Unless othérwise hoted electrical equipment/system design shall be based
: on the service conditions and aux:liary power supply given in the annexure to
- this specification.’

3.03.00 For motor installed outdoor and exposed to direct sunrays, the effect of solar
heat shalt be consudered in the determmation of the deS|gn ambie
temperature. .

DEVELOPMENT CONSULTANTS 0 8 6 VIF1S-H o 1
(K9213R-EPC-SPC-001_V2F1-SEC-02_Mator.doc)
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THIS IS A PART OF TECHNICAL SPECIFICATION NO.-PE-TS-408-155-A001

Gujarat State Electricity Corporation Ltd EPC Bid Document
1x800 MW Supercritical Thermal Power Project K9213R-EPC-SPC-001
4.00.00 TYPE AND RATING

4.01.00 A.C, Motors

4.01.01 Motors shall be general purpose, constant speed, squirrel cage, three/single
phase, induction type.

4.01.02 All motors shall be rated for continuous duty. They shall aiso be suitable for
long period of inactivity.

4.01.03 Tﬁe motor name-piate rating at 50°C shall have at least 10% margin over the
input power requirement of the driven HT equipment and 15% for LT driven
equipment at rated dufy point unless stated otherwise in driven equipment
specification or in general electrical specification.

4.01.04 The motor characteristics shall match the requirements of the driven
equipment so that adequate starting, accelerating, pull up, break down and
full load torques are available for the intended service.

4.01.05 Al HT & LT motors shall be energy efficient type as per IS. However for HT
motors, if the same is not specified in IS, minimum efficiency of all HT motors
shall be considered as 80%.

4.02.00 D.C. Motors

4.02.01 D.C. motor provided for emergency service shall be shunt/compound wound
type. All DC motors shall be energy efficient type with minimum efficiency of
B80%.

4.02.02 Motor shail be sized for operation with fixed resistance starter for maximum
reliability.

Starter panel complete with all accesscries shall be included in the scope of
supply.

5.00.00 PERFORMANCE

5.01.00 Running Requirements

5.01.01 Motor shall run continuously at rated oufput over the entire range of voltage
and frequency variations as given in the annexure

5.01.02 - The motor shall be capable of operating satisfactorily at full load for 5 minutes

~without injurious heating with 75% rated voltage at motor terminals.

5.01.03

“The motor shall be deS|gned to withstand momentary overload of 60% of full

load torque for 15 second without any damage
Starting Requmaments

Motor shall be. designed for direct oniine s’tartlng at full voltage. Starting

_cufrent shall not exceed 6 times full load current for all HT motors except

boiler feed pump motor where the starting currént shall be limited to 4.5
tlmes No further tolerances are applicable on startmg current specified above

DEVELOPMENT CONSUL;’ANTS ;- : | VI-F1/S1: 2
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THIS IS A PART OF TECHNICAL SPECIFICATION NO.-PE-TS-408-155-A001

Gujarat State Electricity Corporation Ltd EPC Bid Document

1x800 MW Supercritical Thermal Power Preject K8213R-EPC-SPC-001

for HT motors. For LT motors, the applicable starting current shall be limited
to 7.2 times of full load current including all tolerance.

5.02.01 The motor shall be capable of withstanding the siresses imposed if started at
110% rated voltage, ,

5.02.02 Motor shall start with rated load and accelerate to full speed with 80% rated
voltage at motor terminal except BFP motor, In case of BFP motor, it shall be
80% rated voltage. Minimum starting requirement for mill motor (double cage)
shall be 80% rated voltage at motor terminals. However for mill motors if the
minimum starting voltage is more than 80% rated voltage at motor terminal
and within 90% rated voltage, bidder shall provide necessary arrangement to
keep the motor terminal voltage above that voltage to achieve smooth start of

the motor.

5.02.03 a) Motor shall be capable of three equally spread staris per hour, two
starts in quick succession from cold condition and one restart from hot
candition.

b) Cranking motor shall be capable of six equally spread starts per hour,

three starts in quick succession from cold condition and one restart
from hot condition, The coal conveyor and crusher motors shall be
suitable for 3 consecutive heot starts with maximum 20 starts per day.

c) Pump motor subject to reverse rotation shall be demgned to withstand
the stresses encountered when starting with shaft rotating at 125%
rated speed in reverse direction.

5.02.04 HT pump motors shail be suitable to start with forward rotation.

5.02.05 The motors shall be designed to withstand 120% of rated speed for 2 minutes
without any mechanical damage

5.03.00 Stress During Bus Transfer

5.03.01 The motor may be subjected o sudden application of 150% rated voltage

during bus transfer, due to the phase difference between the incoming
voltage and motor residual voltage.

5.03.02 The mofor shall be designed to withstand any torsional and/or high current
stresses, which may result, without experiencing any deterioration in the
normal life and performance characteristics.

5.04.00 Locked Rotor Withstand Time

5.04.01. - The locked rotor withstand time under hot condition at-110% rated voltage

shall be more than motor starting time by at least 2.5 seconds for moters up
to 20 seconds starting time and by 5 seconds for motor with more than 20
: seconds startmg t;rne

504.02 Starting time mentlon.ed above is at minimum permissible vo]té’ge’ of 80%..
- rated voltage ‘ '

,.'.‘ o "u'

5.[")4'.(-)_3' '7 Hot thermai wathstand curve shal! have a ma --—-. A

DEVELOPMENT CONSULTANTS
(K9213R-EPC-SPC-001_V2F1-SEC-02_Motor.doc)
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THIS IS A PART OF TECHNICAL SPECIFICATION NO.-PE-TS-408-155-A001

Gujarat State Electricity Corporation Ltd EPC Bid Document
1x800 MW Supercritical Thermal Power Project K9213R-EPC-SPC-001
6.00.00 SPECIFIC REQUIREMENTS
6.01.00 Enclosure
. 6.01.01 All motor enclosures for cutdoor, semi-outdoor & indoor application shali
conform to the degree of protection IP-55 unless otherwise specified. Motor
for outdoor or semi-outdoor service shall be of weather-proof construction
with canopy.
6.01.02 Motors for circulating water pumps of large output ratings, iocated indoor and
. not directly exposed fo coal dust or fly ash, could have screen protected drip
proof enclosure conforming to IP-23.
6.01.03 For hazardous area approved type of increased safety enclosure shall be
furnished.
6.02.00 Cooling
6.02.01 The motor shall be self ventilated type, either totally enclosed fan cooled
(TEFC) or closed air circuit air- cooled (CACA) or iotally enclosed tube
ventitated (TETV) type. Totally enclosed tube ventilated (TETV} type motors
shall be acceptable for HT motors only.
6.02.02 For large capacity motors, closed air circuit water cooled (CACW) may be
considered for acceptance.
6.03.00 ‘Winding and Insulation
6.03.01 All insulated winding shall be of copper.
6.03.02. All motors shall have class F insulation but limited to class B temperature rise.
6.03.03 Windings shall be impregnated to make them non-hygroscopic and oil
resistant.
6.04.00 Tropical Protection
6.04.01 All motors shall have fungus protection involving special treatment of
insulation and metal against fungus, insects and corrosion.
6.04.02 All fittings and hardwares shall be corrosion resistant.
6.05.00 Bearings
6.05.01 _ Motor shalt be provided with antlfrlctlon bearmgs unless sleeve beanngs are
' ' requmred by the motor apphcatlon '
6.05.02 Vertical shaft motors shall be provided with thrust and guide bearlngs Thrust
- bearing of ttitlng pad type is preferred :
6.05.03 'Bearmgs shall be prov;ded with seafs to prevent leakage of iubricant or

entrance of foreign matters like dirt, water etc. into the bearing area.

" Sleeve bearmgs shall-be split type nng oiled, with permang_rlt\IX alsgned ciose '

running shaft sleeves:

V.-F1/S4E - 4
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THIS IS A PART OF TECHNICAL SPECIFICATION NO.-PE-TS-408-155-A001

Gujarat State Electricity Corporation Lid . EPC Bid Document

1x800 MW Supercritical Thermal Power Project K9213R-EPC-SPC-001
6.05.05 Grease lubricated bearings shall be prelubricated and shall have provisions

for in-service positive lubrication with drains to guard against over lubrication.

6.05.06 Oiled bearing shall have an integral self cooled oil reservoir with oil ring
inspection ports, oil sight glass with oil level marked for standstill and running
conditions and oil fill and drain plugs.

6.05.07 Forced lubricated or water cooled bearing shall not be used without prior
approval of Owner.

6.05.08 Lubricant shall not deteriorate under all service conditions. The lubricant shall
be limited to normaily available types with IOC equivalent.

6.05.09 Bearings shall be insulated as required to prevent shaft current and resultant
bearing damage.

6.06.00 Noise & Vibration

6.06.01 The noise level shall not exceed 85db (A) at 1.5 metres from the motor at no
load condition.

£5.06.02 The peak amplitude of the vibration shall be within 1S/IEC specified limits.
6.07.00 Motor Terminal Box
6.07.01 HT Motor terminal box (Phase side) shall be Phase Segregated (PSTB) type

and LT motor terminal box shall be non-phase segregated fype. Both HT & LT
maotor terminal box shall be located in accordance with Indian Standards
clearing the motor base- plate/ foundation.

6.07.02 Terminal box shall be capable of being turned 360 Deg. in steps of 180 Deg.
for HT motors and 90 Deg. for LT motors unless otherwise approved.

6.07.03 The terminal box shall be split type with removable cover with access fo
connections and shali have the same degree of protection as motor.

6.07.04 The terminal box shail have sufficient space inside for termination/connection
of XLPE insulated armoured aluminium cables.

6.07.05 Motor main terminal box shall be located right hand side of motor body
Iooking from driving end.

6.07.06 Terminals shall be stud or lead wire type substantlaily constructed and
: ihoroughly insulated from the frame :

6.07.07 The terminals shall be clearly identified by phase. markings, with

corresponding dlrectlon of rotation marked on the non- dnvmg end of the
motor. : :

6.07.08 The terminal box shall be capable of withstanding maximum system fau -
current for a duration of 0.25 sec.

6.0?.09 _ HT mofar 'pha'se éide ternﬁinél box shall be phase- segfe'géted ty'pe and

motor neutral leads shail be brought outin a separate terrminal box preferaely * pﬂ‘*‘

DEVELOPMENT CONSULTANTS V-II-F1IS-II i6 |
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THIS IS A PART OF TECHNICAL SPECIFICATION NO.-PE-TS-408-155-A001

Gujarat State Electricity Corporation Lid EPC Bid Document
1x800 MW Supercritical Thermal Power Project K9213R-EPC-SPC-001

6.07.10

6.07.11
6.08.00

6.08.01

6.08.02

6.08.03

6.09.00

7.00.00

7.01.00

opposite side of phase terminal box & may not be necessarily phase
segregated type with shorting links for star connection.

Motor tefminal box shall be furnished with suitable cable lugs and nickel
plated double compression brass glands to match with cable used.

The gland plate for single core cable shall be non-magnetic type.
Grounding

The frame of each motor shall be provided with two separate and distinct
grounding pads complete with tapped hole, GI bolts and washer.

The grounding connection shall be suitable for accommodation of ground
conductors as follows :

HT Motor {11kV, 6.6kV &3.3kV) 75X 10 mm GS Flat

LT Motor above 90 KW : 50 x 6 mm GS Flat
Motor above 30 KW up to 90 KW 35 x 6 mm GS Flat
Motor above 5 KW up to 30 KW. : 25 x 3 mm GS Flat
Motor up to 5 KW : 8 SWG G1 Wire

The cable terminal box shall have a separate grounding pad.
Rating Plate

In addition to the minimum information required by IS, the following
information shall be shown on motor rating plate :

a) Temperature rise in Deg.C under rated condition and method of
measurement.

b) Degree of protection.

c) Bearing identification no. and recommended lubricant.

d) Location of insulated bearings. |

ACCESSORIES

- General

Accessories: shall be furnished, as listed below, or if otherwise required by

driven equipment specification or application.
B Space Heater

‘ Motor of ratlng 30 KW and above shall be provaded with ~space heaters .
-‘SUltabEy Iocated for easy removal or repfacement

—

‘,,_.

RN, )
* /DEVELOPMENT CONSULTANTS’«*“ = \ - V.II-F1/S-i - 6
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THIS IS A PART OF TECHNICAL SPECIFICATION NO.-PE-TS-408-155-A001
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- 7.06.00 Accessory Terminal 'B'ox& TR

1x800 MIW Supercritical Thermal Power Project K9213R-EPC-SPC-001

7.02.02 | The space heater shall be rated 240 V, 1 phase 50 Hz and sized to- maintain
the motor internal temperature above dew point when the motor is idle.

7.03.00 Temperature Detectors

7.03.01 All 11000V, 6600V and 3300V motors shall be provided with twelve (12) nos.

simplex type winding temperature detectors, four (4) nos. per phase. Six (6)
nos. duplex type winding temperature detectors, two (2) nos. per phase shali
only be acceptable for special application motors only subject to approval of
OWNer.

7.03.02 11000V, 8600V and 3300V motor bhearing shall be provided with duplex type
termperature detectors,

7.03.03 The temperature detector mentioned above shall be resistance type, 3 wire,
platinum wound, 100 Ohms at 0°C.

7.03.04 Leads of all simplex type motor winding RTDS and motor bearing RTDS shall
be wired up to respective switchgear metering & protection compartment.
From which one set of RTDS will be connected to numerical protection relay
and another set shall be kept free for DCS connectivity.

7.03.05 Five numbers of Temperature detectors / thermisters shall be provided for
L.T. motors above 90 KW {3 nos. winding temperatures & 2 nos. bearing
temperatures)

7.04.00 Indicator/Switch

7.04.01 Dial type local indicator with alarm contacts shall be provided for the
following:

a) 11000 V, 6600V and 3300V motor bearing temperature.

b) Hot and cold air temperature of the closed air circuit for CACA and
CACW motor.
7.04.02 Flow switches shall be provided for monitoring cooling water flow of CACW

motor and oif flow of forced lubrication bearing, if used.

7.04.03 Alarm switch contact rating shall be minimum 0.5 A at 220V D C. and 5A at
240V A.C.

7.65.00 Current Transformer for Differential Protection

7.05.01 Motor 1000 KW and above shall be prowded with three dlfferent;al current

transformers mounted over the neutral leads ‘within the enclosure. Loose 3
nos. CT for mounting on switchgear side shall be in bidder's scope.

7.05.02 The arrangement shall be such as to permit easy access for C.T. testing and
' replacement. - Current transformer characteristics shall match Owner's
requirements to be intimated later. '

DEVELOPMENT CONSULTANTS
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1x800 MW Supercritical Thermal Power Project K9213R-EPC-SPC-001 -
7.06.01 All accessory equipment such as space heater, temperature detector, current ‘ _3
transformers etc., shall be wired to and terminated in terminal boxes, ki3
separate from and independent of motor {power) terminal box. j
7.08.02 Accessory terminal box shall be complete with double compression brass '\ B
‘ glands and pressure type terminals fo suit cable connections.

7.07.00 Drain Plug \)
Motor shall have drain plugs so located that they will drain the water, resuiting )
from the condensation-or other causes from all pockets of the motor casing. %

7.08.00 Lifting Provisions ‘ -
Motor weighing 25 Kg. or more shall be provided with eyebolt or other j
adequate provision of lifting. {.-—j

7.09.00 Dowel Pins

N

The motor shall be designed to permit easy access for drilling holes through
motor feet or mounting flange for installation of dowel pins after assembling )
the motor and driven equipment.

N
7.10.00 Painting a
Motor including fan shall be painted with corrosion proof paints of colour -
battle ship grey shade 632 of IS-5.
3
8.00.00 TESTS ~

Routine and Type Tests are to be conducted in presence of customers
representative as per 15:325 and required copies of test certificates are to be
furnished for approval. In addition, following tests shail have to be carried out
on the motors in presence of OWNER's representative on 3.3kV/6.6kV/11kV

(N

motors. _
a. impulse test by 1.2 / 50 micro sec. On sample coil of Stator winding )
insulation as type test as per |EC-60034, part -15 test voltages as =y
under : L
Volitage rating of motor Impulse Test Voltage
3.3 kV ‘ 18 kV peak
B6kYV . 31 kV peak
1Tkv _ - 49 kV peak
b. Tan delta, charging current and dielectric loss measurements on each

phase of motor stator winding as routine test.

c. Pof-arizaﬁon I-hd'ex Testas per I-S:78‘[6 as routine test

d. Test for. swtabtilty of IPW— 55 (Weather proof) as per 1S 4691 as type
test. Type test certificate for fi rst numeral shall be acceptable in lieu to
test; provided the test- motor is identical to motor being supplied. .

DEVELOPMENT CONSULTANTS V.II-F1/5-1 : 8
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» Gujarat State Electricity Corporation Ltd EPC Bid Document
y . 1x800 MW Supercritical Thermal Power Project K5213R-EPC-SPC-001
L dEn Second numeral test shall be carried out on one motor of each type
D and rating.
Yy . e. Fault Withstand Test for main terminal box as type test. Type test
o ceriificate shall be acceptable, if the test is conducted on exacily
. ) P identical terminal box.
,-} i f. Test for noise level as routine test.
- £y g. Test for vibration as routine test.
2 o h. Tan delta measurement on coils.
S i. Surge withstand test for inter furn insuilation.
Oy Tests indicated at (h), (i), shall be carried out during manufacture of the coils
P and shall be furnished for verification.
i
- Furnished type test certificates of motor shall not be older than five (5) years
BN from the date of Inspection, otherwise type test shall be conducted without
A any price implication.
Sy 9.00.00 DRAWINGS, DATA & MANUALS
\; - Drawings, data & manuals for the motors shall be submitted as indicated
o below:
. 9.01.00 Along with the bid
b a) List of the motors
) | b) Individual motor data sheet as per format of the proposal data sheets.
) c) Scheme & write up on forced lubrication system, if any
- £ ‘ d) Type test report
19.02.00 After Award of the Contract
Sk
T a) Dimensional General Arrangement drawing
= ' b) Foundation Plan & Loading
D c)  Cable end box details
i }\’ co S -d) Space req.uirément for rotor removal .
\f e) Thermat withstand curves hot & cold
) ) f) Starting and speed torque characteristics at 80% & 100% voltage
)g‘:;} g ~ Complete mofor data
s . —~_ ' h) Erection & Maintenance Manual
L - |
2 (K9213R-EPC-SPC-001_V2F1-SE) tor.doc)
)
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i) Test reports )

i Data sheets to be enclosed )

)

)

i)

5

B

D

D

3

J

)

DEVELLOPMENT CONSULTANTS T r_‘_,".', - V.II-F1/8-1i : 10 :
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g >‘ 1x800 MW Supercritical Thermal Power Project K9213R-EPC-SPC-001
L ANNEXURE-A
SN DESIGN DATA
) 10  AUXILIARY POWER SUPPLY
) Supply Description Consumer
_. }?"“. H.T. Supply 11000 V, 3@, 3W, 50 Hz, Motors
- - non-effectively earthed above 2000 KW & all mill
L : motors
, > L
£ Fault level 44 KA symm.
o
P 3300V, 39, 3W, 50 Hz, Moators above 160 KW
)‘ non-effectively earthed upto and including 2000
Bk 6600 V, 3@, 3W, 50 Hz, Motors of CHP system
€% non-effectively earthed and Water System above
y 160kW
= Fault level 40 KA symm for 3300V & 6600V
Bl L.T. Supply 415V, 39, 3W, 50 Hz Motors upto and
¢ effectively earthed including 160KW
X
Fauit level 50 KA symm.
o
T 240V, 19, 2W, 50 Hz
S effectively earthed Lighting, space hea-
) ting, A.C. control
)i{.? & protective devices
- £ D.C. Supply 220V, 2W, unearthed D.C. alarm, conirol
")i"‘""‘b & protective devices
o Fault level 25* KA. '
) * indicative only, the actual value will be decided by the Bidder, after substantiating the
R same by calculation.
) 20  RANGE OF VARIATION
__ A.C. Supply :
. Voftage : +10% F'requenéyr : +5% Com-b'i-ned' Volt : 10% (absolute sum)

- peried of 60 seconds. Al electrical equipment while running shall successfully rj

- D.C."S"upplk'

Voltage

+ frequer)_cy

During starting of large motor, the voltage may drop to 80% of the-rated voltage for

over such period without affecting system performance.
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VCOLUME : iIFH
SECTION-HI
TECHNICAL SPECIFICATION

| FOR
ELECTRIC MOTOR ACTUATORS

1.00.00 SCOPE

1.01.00 This Section covers the general requirements of Electric Motor Actuators for
valves, dampers and gates.

1.02.00 All electric motor actuators shall be furnished in accordance with this general
specification and the accompanying driven equipment specification.

2.00.00 STANDARDS

2.01.00 All electrical equipment shall conform to the latest applicable 1S, ANSI and
NEMA Standards, except when stated otherwise herein or in driven
equipment specification.

2.02.00 Major standards, which shall be followed, are listed below. Other applicable
Indian Standards for any component part even if not covered in the listed
standards shall also be followed
iy 15-9334
i i5-325

3.00.00 SERVICE CONDITIONS

3.01.00 The actuator shall be suitable for operation in hot, humid and tropical
atmosphere, highly polluted at places with coal dust and/or fly ash.

3.02.00 Unless otherwise noted, electrical equipment/system design shall be based
on the service conditions and auxifiary power supply given in the general e
specification. ",-:"r'.'o:},c—.plra' ;

3.03.00 For actuator motor installed outdoor and exposed to direct sun rays , then
effect of solar heat {manufacturer to demde] shall be considered or overhead -
shed shail be provided Iocally to avoid dlrect sun rays. -3

4,00.00 RATING _

4.01.00 For isolating service, the actuator shall be rated for three successive
open- -close operation of the: valveldamper or 15 minutes, whichever is. longer, Q,,eﬁ*

DEVELOPMENT CONSULTANTS _ : : , V.II-F'US-III_: 1

{K9213R-EPC-SPC-001_V2F1-SEC-03_Actuator Motor.doc}
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4.02.00 For regulating service, the actuator shail be suitably time-rated for the duty

5.00.00

5.01.00
5.02.00
5.03.00
5.04.00

5.05.00

6.00.00
6.01.00

6.01.01

6.01.02
6.01.03

6.01.04

6.02.00

cycle involved with necessary number of starts per hour, but in no case less
than 150 starts per hour.

PERFORMANCE
The actuator shall meet the following performance requirements:

Open and close the valve completely and make leak-tight vaive closure
without jamming.

Aftain full speed operation before valve load is encountered and impart an
unseating blow to stari the valve in motion (hammer blow effect).

Operate the valve stem at standard stem speed and shall function against
design differential pressure across the valve seat.

The motor reduction gearing shall be sufficient to lock the shaft when the
motor is de-energised and prevent drift from torque switch spring pressure.

The entire mechanism shall withstand shock resulting from closing with
improper setting of limit switches or from lodging of foreign matter under the
valve seat.

SPECIFIC REQUIREMENT

Construction

The actuator shall essentially comprise the drive motor, torque/ limit switches,
gear ftrain, clutch, hand wheel, position indicator/ transmitter, in-built
thermostat for over load protection, space heater and internal wiring. Actuator

shall be non integral type.

The actuator enclosure shall be totally enclosed, dust tight, weather-proof
suitable for outdoor use without necessity of any canopy.

All electrical equipment, accessories and wiring shall be provided with tropical
finish to prevent fungus growth.

The actuator shall be designed for mounting in any position without any
jubricant leakage or operating difficulty.

Motor

" The drive motor shall be three phase, squirrel cage, induction machine with

minimum class B insulation and IPW-55 enciosure, designed for high torque
and reversing service. Canopy shall be provided for outdoor service.

The motor shall be designed for. full voltage direct on-line start, with stamng
current limited to 6 times full-load current.

The motor shall be capable of starttng at 85 percent of rated voltage and

“running at 80 percerit of rated voltage at rated torque and 85 percent rated

voltage at 33 percent excess rated torque for a périod of 5 minutes each.

EVELOPMENT CONSULTANTS ' V.II-F1 1S4l -2
e (K921 3R-EPC-SPC-001_V2F1-SEC-03_Actuator Motor.doc)
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6.02.04 Motor leads shall be terminated in the limit switch compariment.
6.02.05 Motor actuators for valves/dampers shall be non-integral type with separate
starter units and operable from remote.
6.02.08 Earthing terminals shall be provided on either side of the motor.
6.03.00 Limit Switches
Each actuator shall be provided with following limit switches: -
6.03.01 2 torque limit switches, one for each direction of tr:'.-wel, seli-locking,
adjustable torque type.
6.03.02 4 end-of-travel limit switches, two for each direction of travel.
£5.03.03 2 position limit switches, one for each direction of travel, each adjustable at
any position from fully open to fully closed positions of the vailve/damper.
6.03.04 Each limit switch shall have 2 NO + 2 NC potential free contacts. Contact
rating shall be 5A at 240V A.C. or 0.5A at 220V D.C.
6.04.00 Hand Wheel
Each actuator shall be provided with a hand wheel for emergency manual
operation. The hand wheel shall declutch automatically when the motor is
energized.
6.05.00 Position Indicator/Transmitter
The actuator shall have:
6.05.01 One (1) built-in local position indicator for 0-100% fravel.
6.05.02 One (1) position transmitter, potentiometer type, for remote indicator.
6.06.00 Space Heater
A space heater shall be included in the limit switch compartment suitable for
240V, 1 phase, 50 Hz supply.
6_07.00 Wiring
All electrical devices shall be wired up to and terminated in a terminal box.
The internal wiring shall be of sufficient size for the power rating involved but
~ in no case less than 1.5 Sq.mm copper. All wiring shall be ideniified at both
ends with ferrules. All wires shall be fire resistance type.
6.08.00 Terminal Box
* The terminal box shall be weather proof, with removable front cover and cabl
~ glands for cable connection. The terminal shall be. su:tabfe for connection: of -
_ 2.5 5q.mm copper conductor.
DEVELOPMENT CONSULTANTS _ ‘ T . VLRS- :
{K9213R-EPC-SPC-001_V2F1-SEC-03_Actuator Motor.doc) i 0 1
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7.00.00 ACCESSORIES

7.01.00

7.02.00

7.03.00
7.04.00

7.05.00

8.00.00

8.00.00

9.01.01

8.01.02

As required for the driven equipment, the actuator shall be furnished with
starting equipment mounted on the actuator. This shail include:

One (1} triple pole MCCB for local isolation near the actuator

One (1) reversing starter with mechanically interlocked contactors, 3 thermal
overload relays, 2 NO + 2 NC auxiliary contacts for each contactor.

One (1) remote-local selector switch.

CLOSE-STOP-0OPEN oil tight push buttons with indication lights.

415/240 V or 415/110QV control transformer with primary protected by fuse &
secondary protected by Miniature Circuit Breaker (MCB).

TEST

The actuator and all componenis thereof shall be subject fo tesis as per
relevant Standards. In addition, if any specnal test is called for in equipment
specification, the same shall be performed.

DRAWINGS, DATA & MANUALS

To be Submitted with Bid

Data sheet for each type of actuator shall be furnished along with internal
wiring diagram, suggested control schematic and torque limit switch contact
development and manufacturer's catalogues.

To be Submitted after Award of Contract

a) Actuator Data Sheet

b) Internal wiring diagrarﬁ and suggested control schematic

c) Torque switch and limit switch contact development

d) Manufacturer's Catalogue

e) Instructlon manual indicating clearly the installation methods, check
ups and tests to be caried out before commlssxomng of the
eqmpment -

é-"‘}? N .
f Any other. relevant drawings, doé'lj'rhents or data necessary for

satlsfactory mstallatxon operatlon and manufacturzng

The Bidder imay note that the draw:ngs data and manuals listed herein are.
minimum requirements only. The Bidder shall ensure that all other necessary
write-ups, curves and Informatlon reqmred to fully descnbe the equipment are

' subm;tted with h:s bld

DEVELOPMENT CONSULTANTS ) . V.IEF1/S1L: 4
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