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1.0

1.5

1.6

1.7

18

SCOPE OF INQUIRY/ INTENT OF SPECIFICATION

The specification is intended to cover design, engineering, manufacture, inspection and
testing at vendor's/ sub-vendor’s works, painting, proper packing and supply and dispatch
to power station site of skid mounted OXYGEN DOSING SYSTEM along with erection
and commissioning spares(as required),specified in different sections / volumes of this
specification hereinafter for the 2X500 MW NEW NEYVELI TPP(SG PACKAGE)

The contractor shall be responsible for providing all material, equipment & services, which
are required to fulfil the intent of ensuring operability, maintainabiity, reliability and
complete safety of the complete work covered under this specification, imespective of
whether it has been specifically listed herein or not. Omission of specific reference to any
component / accessoly necessary for proper performance of the equipment shall not
relieve the vendor from the responsibilty of providing such facilities to complete the
supply of OXYGEN DOSING SYSTEM within quoted price.

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

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

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

While all efforts have been made to make the specification requirement complete &
unambiguous, it shall be bidders’ responsibility to ask for missing information, ensure
completeness of specificaion, to bring out any contradictory / conflicting requirement in
different sections of the specification ard within a section itself to the notice of BHEL and
to seek any clarification on specificaion requirement in the format enclosed under Vol-Ii|
of the specification In absence of any such clarifications, in case of any contradictory
requirement, the more stringent requirement as per interpretation of Purchaser/Customer
shall prevail and shall be complied by the bidder without any commercial implication on
account of the same. Further in case of any missing information in the specification not
brought out by the prospective bidders as part of pre-bid clarification, the same shall be
fumished by Purchaser/ Customer as and when brought to their notice either by the
bidder or by purchaser/ customer themselves. However, such requirements shall be
binding on the successiul bidder without any commercial & delivery implication.

Deviations along with cost of withdrawal (positive or negative), if any, shouid be very
clearly brought out clause by clause in the enclosed schedule; otherwise, it will be
presumed that the vendor's offer is strictly in line with NIT specification.

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

BHEL — PS- PEM-PPEI : NOIDA, SECTOR 16A, UP-201301
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TITLE: SPEC. NO. PE-TS-400-154-12000A-A001

7 TECHNICAL SPECIFICATION FOR VOLUME |I-B

OXYGEN DOSING SYSTEM SECTION : A

NEYVELI LIGNITE CORPORATION (NLC) REV. NO. 00 | DATE:

2X500 MW NEW NEYVELI TPP (SG PACKAGE)
SHEET

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

The equipment covered under this specification shall not dispatch unless the same have
been finally inspected, accepted and shipping release issue by BHEL/NLC.

BHEL's/NLC’s representative shall be given full access to the shop in which the

equipments are being manufactured or tested and all test records shall be made available
to him.

BHEL — PS- PEM-PPEI : NOIDA, SECTOR 16A, UP-201301
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TITLE: SPEC. NO. PE-TS-400-154-12000A-A001
7 TECHNICAL SPECIFICATION FOR VOLUME |I-B
OXYGEN DOSING SYSTEM SECTION - B
NEYVELI LIGNITE CORPORATION (NLC) REV. NO. 00 | DATE.
2X500 MW NEW NEYVEL! TPP (SG PACKAGE) = :
SHEET
2 GENERAL PROJECT INFORMATION
2.1 introduction
The project site at Neyveli has distinct iocation advantages. being al pit-head dislance
from the scurce of lignite supply from Mines, making it convenient for transportatien of
lignite by belt conveyor. Water source is readily available from the nearby mines lake.
Besides. other infrastructure such as access road. railway connection etc, alieady
exisl.
22 Power Plant Site
The power plant sile is localad at Neyveil. opposite to the now defunct Fertilizer and
Briquetting & Carbonization Plant. near TPS-1 Expansion and TPS-il.
23 Project & Site Information

().  Owner 7 Purchaser

iy, Consultant
gy, Project Title
{ivi. Location

{vi. Latitude

tviy, Longitude

viir. Elevation above MSL
iviii;. Nearest Railway Station
{ix). MNearest Sea Pont

ix1. Nearest Airport

(xjy, Road Access/Approach 1o
Site

{xif). Site Meteorological Data

e Max ambient
temperalure

* Min Ambient
Temperalure

« Wat bubb temp
« Max, Relative Humidity

» Min. Relative Humidity
= Ramfall

¢ Wind duection

» Wind Speed

» Saersmictly

P2 Y

Neyveli Lignite Corporation Limited (NLC
Lidi, Neyveli. Cuddalore District, Tamil
Nadu State. India

Lahmeyer International {india; Pvt. Lid (LI
Gurgaon. NCR. India.

2500 MW Neyveli New Thermal Power
Project (NNTPP;

200 kms south of Chennai and 50 kms
south-west of Cuddalore

1134 00" Nto11 35 00" N
79°26°00" Eto79 27 00°E
{+}B7m

Neyveli.

Chennat. at a distance of 200 km
Chennai, al a distance of 200 km

Connected by Chennai-Thanjavir NH 45C
road and state highway connecting
Cuddalore -~ Vyudhachalam via Neyvel.
Both NH and state high way roads are well
connected o NLC township roads. The
approach road is approximately 15 kms
irom Chennai-Thanjavur NH ~ 45C road

428 C
269 C

20'C ]
92 ®% i the month of September

23 % in the month of May
About 1285.7 mm annually (average]
South West 10 North East direction

a7.2 kmhr maximum recorded)
4.3 kel faverage wind speads

As per IS 1893 ipart 4} Zoneh
importance factor: 1.75

BHEL - PS- PEM-PPEI : NOIDA, SECTOR 16A, UP-201301
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TITLE: SPEC. NO. PE-TS-400-1 54-12000A-A 001
T TECHNICAL SPECIFICATION FOR VOLUME 1I-B
OXYGEN DOSING SYSTEM SECTION  C1
NEYVELI LIGNITE CORPORATION (NLC) REV NG, 00 | DATE
fi 2X500 MW NEW NEYVELI TPP (SG PACKAGE) |- ————— :

SCOPE:

The scope of this specificaon covers the basis of design, system description, equipment selection
aspects and control philosophy for Oxygen dosing system for 2X500 MW NEW NEYVELI TPP (SG
PACKAGE).The above system shall be skid mounted. Two numbers skid per unit shall be provided for
oxygen dosing system for each unit (one skid for dosing at CPU outlet and one skid for dosing at
deaerator outlet).

SCOPE OF SUPPLY FOR BIDDER

Broad scope of work of bidder for this package includes all equipment and accessories. Please also
refer C&l sections (Section C3) for respective scopes.

The scope of supply for Oxygen dosing system consists of the followings:

i Entire Oxygen dosing system mounted on skid (including one bank of cylinders (containing two
cylinders) as per P&ID and Data Sheet-A instrumentation (minimum) as per the enclosed P&ID.
ii. Start-up and commissioning spares as required.
iiil. All flanges & counter flanges to interconnect the pipes.
iv. Racks {2 Nos.) each to hold 10 cylinders.
v. Oxygen cylinders (20 Nos.).

vi. Injector assemblies (8 nos.).
vii. Tees (20 nos.) & Elbows (20 nos.).
viii. Loose tubing (400 meter).
ix. Compression fitings (74 nos.) for loose tubing.
X. Foundation nuts & bolts to fix each skid on the floor, as required.
SCOPE OF SERVICE.
Nil.
CIVIL SCOPE.
Nil.

OXYGEN DOSING SYSTEM: (2 SKIDS PERUNIT, TOTAL= 4 SKIDS)
(Refer drg no. PE-DG-400-154-12000A-A501)

Each skid of Oxygen Dosing System consists of the following:

One bank of oxygen cylinder with two cylinders in bank for dosing at downstream of deaerator/CPU
outlet.

Two number of Pressure Regulator as per section D1 and data sheet- A

Associated Piping, valves, fitting as indicated in the P&ID of oxygen dosing system and data sheet-A
enclosed and as required to make the system complete.

Control & instrumentation as per P&ID of oxygen dosing system, data sheet-A, Section D1, C3 and D3.

COMMISSIONING SPARES

Commissioning spares if deemed necessary by the bidder for commissioning of the skids shall be
supplied by the bidder as a part of base offer. List of commissioning spares quoted for and individual
price break up of the same shall be submitted separately.

BHEL — PS- PEM-PPEI : NOIDA, SECTOR 16A, UP-201301
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TITLE: SPEC. NO. PE-TS-400-1 54-12000A-A001
7 TECHNICAL SPECIFICATION FOR VOLUME |I-B
OXYGEN DOSING SYSTEM SECTION : C1
NEYVELI LIGNITE CORPORATION (NLC) _  I-ee"NG—00 T BATE:
‘ 2X500 MW NEW NEYVELI TPP (SG PACKAGE) SHE.ET : -

TERMINAL POINTS (ALSO REFER P & | DIAGRAM ENCLOSED)
All field instruments (pressure transmitters), solenoid valves and mass flow controller (MFC) shall be
terminated at JB by the oxygen dosing vendor for further connection b DCS by Customer (NLC).
All vent connections shall be connected via vent header and terminated at one point of the skid by
bidder for further connection to atmosphere, if required, by BHEL.
Dosing temination point shall be after MFC and terminated at one point by the oxygen dosing vendor
for further interconnection till dosing locations by BHEL.
24 VDC connection to SV-3, SV-4, SV-5 for Dearator o/l & SV-3 for CPU discharge and Mass flow
controller shall be directly connected by Customer (NLC)..

PAINTING:
Bidder to note that painting shall be as per approved painting requirement to be finalized during detailed

engineering. However the same shall be prepared in line with the painting requirement enclosed in
section D1 of technical specification.

PACKING:

To prevent damage to the equipment of the skid during transit, wooden / angle iron / steel frame
supports to be provided wherever required. Special attention shall be provided while packing and
loading for overhead equipment. Packing and transport instructions are enclosed in section D1.

DESIGN/CONSTRUCTION:

In addition to the requirements of Section-C & D the following shall also be complied under scope of
this specification: The P&ID is enclosed herein in this sedion for bidder's compliance.

The matenal of construction specified in Data Sheet-A are minimum requirements and material of
construction for other components not specified shall be similarly selected by the bidder for intended
duty which shall be subjects to customer approval during detailed engineering

All instrument-wetted parts will be suitable for requested application.

All high points on any, piping or instrumentation will be vented and provided with valve. All low points
on any, tanks, pumps, piping or instruments will be drained and provided with valve.

All valves and instruments will be located such that they are easily accessible during normal operation
and maintenance.

All the terminal points shall be easily accessible and towards one side of skid.
All equipments shall have name plate clearly indicating the equipment name.
Pipe fittings of the system shall be done using elbows and tees. Pipe bending is not acceptable.

All the terminal points where flange joints are involved, bidder shall terminate it along with matching
counter flange, nuts, bolts, gaskets etc.

KKS codes for all drives and instuments for the project have to be followed.
All JBs shall be mounted in their respective dosing skids only.
MFC shall also be mounted in an enclosure. Material of construction of enclosure shall be identical to

MOC of junction box. DOP of enclosure shall be IP-55 minimum. Other tech. requirements of this
enclosure shall be inline with JB details indicated elsewhere in the specification.

BHEL — PS- PEM-PPEI : NOIDA, SECTOR 16A, UP-201301
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TITLE: SPEC. NO. PE-TS-400-154-12000A-A001
T TECHNICAL SPECIFICATION FOR VOLUME II-B
OXYGEN DOSING SYSTEM SECTION - Ci
NEYVELI LIGNITE CORPORATION (NLC) VNG00 TOATE
fi 2X500 MW NEW NEYVELI TPP (SG PACKAGE) |- | -

m) All cylinders supplied should conform to “Gas Cylinder Rules, 2004” and CCE license for the same

n)

10.1

10.2

shall be arranged by the bidder.

All the equipments, instruments, valves and tubing etc. coming in contact directly with oxygen shall be
oxygen cleaned and cetified to be fit for use in oxygen application.

QUALITY PLAN AND SUB VENDOR APPROVAL

Requirement of detailed QP, inspection checklist, certificate of conformance etc. for each equipment
and sub-vendor shall be fnalized during detailed engineering stage; decision of BHEL/customer shall be
binding on vendor in this regard. Any changes/additional tests insisted upon by Owner during approval
of QAP’s shall be accepted by bidder without any commercial and delivery implication to
BHEL/Customer. Bidder shall submit the quality plans in BHEL format during detailed engineering
stage. Bidder to note further that during detailed engineering ali the QAP’s/check lists etc. shall be
submitted to Customer/BHEL for approval. All inspection & testing etc. shall be carried out accordingly.

The sub vendor list enclosed is indicative only and is subject to approval / acceptance by customer
(NLC). Bidder to propose his sub vendor list with back up documents (experience list , end user
certificate as applicable) etc. The same shall subject to BHEL and Customer approval during detailed
engineering stage withoutany commercial & delivery implication to BHEL.

DRAWINGS/DOCUMENTATION

DOCUMENTS TO BE SUBMITTED ALONG WITH THE BID(PI refer electrical & C&! portion also):-

a) Deviations (if any) in given format only.

b) Un Price Schedule duly filled.(Stamped & Signed)
c) Compliance certificate.(Stamped & Signed)

d) Schedule of Declaration. (Stamped & Signed)

Bidder to note that if bidder has taken any deviation from the technical specification requirements, the
same shall be clearly mentioned in the bid in the BHEL prescribed format of Schedule of Deviations with
cost of withdrawal attached as Volume - Il of this technical specification.

In case of no deviation, Bidder to fumish signed and stamped copy of “Schedule of Deviations with cost
of withdrawal” stating “No Deviation™.

No other technical document is required along with bidder's offer. Any other document submitted by
bidder shall not be evaluated by BHEL and shall be considered as withdrawn.

Bidder to note that any un-declared deviation mentioned in bidder offer other than specified in the
scheduled of Deviations with cost of withdrawal shdl be considered as null and void

LIST OF DOCUMENTS TO BE SUBMITTED AFTER AWARD OF CONTRACT (PI refer electrical &
C&I portion also):-

After award of LOI, following minimum drawing/documents shall be submitted by the bidder for BHEL
and Customer approval. However any additional drawing/document if found necessary for completion of
the engineering, the same shall be submitted by bidder without any commercial & delivery implication to
BHEL.

For the Drawings/Documents Submission Procedure, please refer Annexure-l. The bidder has to
submit the revised drawing/document along with the compliance sheet indicating enumerate reply to all
BHEL and customer comments or observations. Without compliance sheet the submission of the
drawings/documents will not be considered and the delay on this account will be solely on bidder’s side
only.

BHEL — PS- PEM-PPEI : NOIDA, SECTOR 16A, UP-201301
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TITLE: SPEC. NO. PE-TS-400-154-12000A-A 001
T TECHNICAL SPECIFICATION FOR VOLUME II-B
OXYGEN DOSING SYSTEM SECTION  C1

NEYVELI LIGNITE CORPORATION (NLC) :
2X500 MW NEW NEYVELI TPP (SG PACKAGE) | REV-NO. 00 [ DATE:

‘ SHEET

Bidder confirmed drawings submission schedule as follows:

a) Drawing/documents submission schedule: First submission of basic drawings/ documents — (P&ID, GA
drawings and foundation details and Quality plan) shall be within 3 weeks from the date of LOI.

b) Every revised submission incorporating comments — within 7 days.

c) BHEL shall provide observation / approval within 03 weeks from the date of document submission by
bidder.

Bidder to note that drawings submitted shall be complete in all respects with revised drawing submitted
incorporating all comments. Any incomplete drawing submitted shall be treated as non-submission with
delays atiributable to bidder’'s accourt.

ANNEXURE-I
SNO BHEL DRG NO DRG TITLE No. of weeks for Document
document size
submission after
placing LOI/PO
1 |PE-VO-391-154-12000A- |P&ID for Oxygen Dosing System 3 A3
AQ01
2 |PE-VO-391-154-12000A- |GA drawing and foundation detail for |3 A3
A002 Oxygen Dosing System
3 |PE-VO-391-154-12000A- |[Technical Datasheet for Oxygen 4 A4
AQ003 Dosing System
4 |PE-VO-391-154-12000A- |QAP for Oxygen Dosing System 3 A4
A004 along with sub vendor list
5 [PE-VO-391-154-12000A- |Junction Box Temmination drawings |5 A3
A005 for Oxygen Dosing System
6 |PE-VO-391-154-12000A- |Erection procedure 6 Ad
AQ06
7 |PE-VO-391-154-12000A- |Engineering BOQ 10 A4
A007
8 |PE-VO-391-154-12000A- |O&M Manual along with catalogue for (20 As
A008 Oxygen Dosing System applicable

In addition of above following documents shall also be submitted by bidder during detail engineering:-
a) Storage instructions

Bidder to note that the successful bidder, during detail engineering, will submit the drg/doc through
web based Document Management System in addition to hard copies to be submitted as per dwg/
document distribution schedule. Bidder would be provided access to the DMS for drg/doc approval and
adequate training for the same. Detailed methodology would be finalized during the kick-off meeting.
Bidder to ensure following at their end.

a) Intemnet explorer version — Minimum Internet Explorer 7
b) Intemet speed —2 mbps (Minimum preferred)

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

d) Vendors Intemal proxy setting should not block DMS application’s link
(http://124.124.36.198/wrenchwebaccess/bgin.aspx)”

e) DMS user manuals to be used by BHEL PEM vendors for uploading, viewing, revising,
commenting and tracking documents on PEM’s DMS have been upioaded on PEM intemnet
website (www.bhelpem.com ) under the Vendor session.

f) For quick access bidder may refer the link http://bhelpem.com/DMSManuals/DMSManuals.html

BHEL — PS- PEM-PPEI : NOIDA, SECTOR 16A, UP-201301
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TITLE: SPEC. NO. PE-TS-400-154-12000A-A001
77 TECHNICAL SPECIFICATION FOR VOLUME II-B
OXYGEN DOSING SYSTEM SECTION - C1

NEYVELI LIGNITE CORPORATION (NLC) REV.NO '00 | DATE.

2X500 MW NEW NEYVELI TPP (SG PACKAGE) el .
‘ SHEET
NOTE:-
a)  Successful bidder shall furnish detailed erection manual for each of the equipment supplied under this

b)

)

11.0

contract at least 3 months before the scheduled erection of the concerned equipment / component or
along with supply of concemed equipment / component whichever is ealier

Document approval by customer under Approval category or information category shall not absolve the
vendor of their contractual obligations of completing the work as per specification requirement. Any
deviation from specified requirement shall be reported by the vendor in writing and require written
approval. Unless any change in specified requirement has been brought out by the vendor during detail
engineering in writing while submitting the document to customer for approval, approved document (with
implicit deviation) will not be cited as a reason for not following the specification equirement.

In case vendor submits revised drawing after approval of the corresponding drawing, any delay in
approval of revised drawing shall be to vendors account and shall not be used as a reason for
extension in contract completion. However, in case changes are necessitated due to any constraints at
customer end, delay in review/ approval of drawing beyond one month will be to customer's account

SPARES

All the spares for the equipment under the contract provided by the vendor will strictly conform to the
specifications and documents and will be identical to the corresponding main equipment/components
supplied under the contract.

The quality plan and the inspection requirement finalised for the main equipment will also be applicable
to the corresponding spares.

All spares supplied will be new and in accordance with the contract document and will be free from
defects in design, material and workmanship.

In case of any failure in the original component/equipments due to faulty designs, matenals and
workmanship, the corresponding spare parts if any, supplied will be replaced without any extra cost to
the BHEL and customer unless a joint examination and analysis by BHEL and/or customer of such
spare parts prove that the defect found in the original part that failed can safely be assured not to be
present in spare parts.

The iong term availability of spares to the BHEL and the customer for the full life of the equipment
covered under the contract and that before going out of production of spare parts of the equipment
covered under the contract, vendor and his sub-vendors shall give the BHEL and the customer at least
24 (Twenty Four) months advance notice so that the latter may order his bulk requirements of spares, if
he so desires. The same provision will also be applicable to the sub-vendors. Further, in case of
discontinuance of manufacture of any spares by the vendors or his sub-vendors the vendors and his
sub-vendors, will provide the BHEL and the customer, 2 (two) years in advance, with full manufacturing
drawings, material specificaions and technical information required by the BHEL and the customer for
the purpose of manufacture of such items and also the right to manufacture such spares for their own
requirements.

Further in case of discontinuance of supply of spares by the vendors or his sub-vendors, the vendor will
provide the BHEL and the customer with full information for replacement of such spares with other
equivalent makes, if so required by the BHEL and the customer.

Notwithstanding the above, the vendor shall be responsible for supply of spares for the lifetime of the
package at reasonable prices. The prices of all future requirements of spares shall be derived from the
comresponding ex-works price at which the orders for such spares have been placed by the BHEL and
the customer as a part of the mandatory or long term or any other kind of spares. The base indices for
calculating ex-works price shall be commissioning of last equipment under main contract.

The vendor will indicate the delivery period of the spares, which the BHEL and the customer may
procure in accordance with this clause.

In case of emergency requirements of spares, the vendor would make every effort to expedite the
manufacture and delivery of such spares on the basis of mutually agreed time schedule.

BHEL —- PS- PEM-PPEI : NOIDA, SECTOR 16A, UP-201301
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TITLE: SPEC. NO. PE-TS-400-1 54-12000A-A 001
T AT TECHNICAL SPECIFICATION FOR VOLUME |I-B
OXYGEN DOSING SYSTEM SECTION : C1
NEYVELI LIGNITE CORPORATION (NLC) REV. NO -OO—| DATE.
‘ 2X500 MW NEW NEYVELI TPP (SG PACKAGE) SHEET : :

In case the vendor fails to supply the riandatory or long term or any other kind of spares on the terms
stipulated above, the BHEL and the customer shall be entitled to purchase the same from the alternate
sources at the risk and the cost of the vendor and recover from the vendor, the excess amount paid by
the BHEL and the customer over the rates as per the contract. In the event of such risk purchase by the
BHEL or the customer, the purchases will be as per the works and procurement policy of the BHEL and
the customer prevalent at the time of such purchases and BHEL & the customer at his option may
include a representative from the vendorin finalizing the purchases.

It is expressly understood that the final settiement between the parties in terms of relevant clauses of
the tender document shall not relieve the vendor of any of his obligations under the provision of long
term availability of spares and such provisions shall continue to be enforced till the expiry of 30 (thirty)
years period reckoned from the scheduled date of completion of trial operation of the last equipment
unless otherwise discharged expressly in writing by the BHEL or the customer.

MISCELLENEOUS REQUIREMENTS

Vendor to attend regular engineering meeting with BHEL and customer fortnightly in BHEL or customer
office as decided during detail engineering. Vendor will depute his entire concemed engineering
representatives along with the project manager for discussion and approval. Meeting can be held at site
also.

In case of any conflict and repetition of clauses in the specification, the more stringent requirements
among them are to be complied with.

Latest version of all codes and standards to be followed.

Bidder to follow KKS numbering for this project.

Skid EI 0.0 should be equal to 0.1 m plus TG hall FFL. This should be taken care in GA drawing.

Billing break up (BBU) of Oxygen Dosing System should be equal to Bill of Quantity (BOQ) of the same.

For detailed dispatch instructions, Bidder to refer special condition of contract (SCC) of the project.

BHEL — PS- PEM-PPEI : NOIDA, SECTOR 16A, UP-201301

14 of 71




f SPEC. NO. PE-TS-400-154-12000A-A001
__ TITLE:
Fos i TECHNICAL SPECIFICATION FOR VOLUME 1I-B
OXYGEN DOSING SYSTEM SECTION : C1
I/ NEYVELI LIGNITE CORPORATION (NLC) REV.NO. 00 | DATE:
2X500 MW NEW NEYVELI TPP (SG PACKAGE) [ SHEET

ANNEXUREII
DRAWING DOCUMENTS SUBMISSION PROCEDURE

Bidder shall submit soft copy/hard copy/CD ROMs of all the finally approved drawings and O&M Manuals as
required by Customer/Customer consultant/BHEL-site/BHEL-PEM. The exact number of hard copies/CD
ROMs of these documents to be submitted shall be notified to the bidder at the time of detailed engineering
and bidder shall submit the same without any commercial/delivery implications to BHEL/Customer.
All the drawing documents along with the O&M manual (of all the revisions) are necessarily to be submitted in
soft copies in addition to hard copies.
Bidder to submit soft copies of all the drawing and document along with quality plans for BHEL review and
a[approval.
Editable copy of all the drawings and documents shall be provided.
The date of submission of drawing documents shall be considered as the date of submission of hard and soft
copes whichever is later.
All the drawings shall be prepared on computer auto cad and other documents (like datasheet etc.) on MS
office software. Bidder not complying to the requirement shall not be considered. For the execution of the
coniract regular meeting (generally once in 15 days or as per project requirement) is required.
Vendor to come for meeting with the concerned dealing persons as per BHEL or customer requirement in a
shoit notice.
Bidder to submit instrument schedule, cable schedule and valve schedule in MS- Excel format during detailed
engineering.
Bidcler to aiso furnish the auto cad copy/MS-ExcelMS-word (as applicable) of the following documents after
award of contract. However any other auto cad copy/MS-ExcelMS-word of any other document as per the
insistence of BHEL and customer will also be submitted by the bidder without any delivery and commerciat
implication to BHEL and customer.

» P&IDs.

> GA & FOUNDATION DETAILS OF OXYGEN DOSING SKIDS

» JUNCTION BOX TERMINATION DRAWINGS

BHEL -~ PS- PEM-PPEI : NOIDA, SECTOR 16A, UP-201301
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TITLE SPEC. NO. PE-TS-400-154-12000A-A001
oS o7 " TECHNICAL SPECIFICATION FOR VOLUME 1I-B
OXYGEN DOSING SYSTEM SECTION : C1
NEYVEL! LIGNITE CORPORATION (NLC) REV. NO. 00 | DATE:
2X500 MW NEW NEYVELI TPP (SG PACKAGE) [ SHEET

DRAWING/DOCUMENT DISTRIBUTION LIST

All documents & drawings shall be in English and in metric unils

g L# NLC (HQ) NLC- BHEL PMG PEM' [ REMARKS
SITE SITE BHEL | UNITS/
PSSR
1 Master hst of drawings
/ document {duly Sot o y . o ., | Softcopy
mndicating schedule of | copy Soft copy | Soft copy Soft copy iS:
i submission)
2 Drawings 7 documsnt
tor ?gﬁy . | Soft copy + *Siitpi::gy Soft copy | SN 0Py
Approvalinformation 2 orints | 3 prints | 18}
(Firat Submission o
3 Aeturn with Soft
- cominentsapprovat copy Softcopy : Soft copy Solt copy | Soft copy
[ {51
T Drawngs ' Documents
tor approval isecond &
subsequent Soft - ) oy Salt copy
subissions Hil copy Soft copy  Soft copy Soft copy (Ss
approval :
1 5 Drawings © doruments gutt
{or distribution copy « Soft Soft Soit Sot
Approved by NLC.ift 5 onpe | D0ft copy +; Soft copy G CODY | i oy | 2O COPY
cat ¥ or gegggved for ‘H%“:‘ 3 prints +3pnnts |+ Sprinks :bon COBY | gy
intarmation: Sita :
8 Erection Drawings Soft ¢
N ¥ - Softcopy «; Soicopy | Solt copy o, | SO COpY
decuments : tpont +3prints |« Sprints Soft copy 81
s As buil! Dravings Sol . ;
- Soft copy +; Softcopy | Softcopy 1 Solt copy
dotuments CORY + Y evirte | o 5 et SO GODY T o
1 print 1 prnd -3 prde o+ 5 prints iS5y
8 Operaton & | Solt copy +; Softcopy | Soft copy Soft copy
Maintenance Manual |~ Lt reint T « 10 pmgs + 5 prinds %SO& copy BeH i
"9 Type Test Certhical i
R ype Test Certlicate Soft L Softcopy «. Sottcopy | Solt copy ‘Soft cop Solt copy
reopy ¢ pant +3prings | < Bprints " e

LY NOTES.

i.  The above schedule of submission does not nclude Docs Drgs. of qually assurance insgecton and
delivery. dispatches. OAP documents 1o be submitted as per distribution schedule.

2 Date of submitting soft copy is o be taken as date of submissinn.

3. S« Source for generation of docurment.

Quantity of prints may change during detailed engineering stage based on BHEL / Customer requirement.
However the same will be adhered by the bidder without any delivery/commercial implication to BHEL.

BHEL - PS- PEM-PPEI : NOIDA, SECTOR 16A, UP-201301
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TITLE:

TECHNICAL SPECIFICATION FOR
OXYGEN DOSING SYSTEM

NEYVELI LIGNITE CORPORATION (NLC)
2X500 MW NEW NEYVELI TPP (SG PACKAGE)

SPEC. NO. PE-TS-400-154-12000A-A 001

VOLUME |I-B

SECTION : C1

REV.NO. 00 | DATE:

SHEET

DATA SHEET-A

BHEL - PS- PEM-PPEL : NOIDA, SECTOR 18A, UP-201301
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TITLE: SPEC. NO. PE-TS-400-154-12000A-A001
FIs pr7 TECHNICAL SPECIFICATION FOR VOLUME |I-B
OXYGEN DOSING SYSTEM SECTION : C1
'NEYVELI LIGNITE CORPORATION (NLC) REV.NO. 00 | DATE:
2X500 MW NEW NEYVELI TPP (SG PACKAGE) e -
SHEET
Sl. No [ Description Parameter
Mechanical ltems
1.0 No. of skid(s)for project FOUR (Two per units)
2.0 Cylinders:
[21 Quantity mounted on skid Two per skid (Totai eight)
2.2 Loose supply of filled Oxygen cylinders 10 loose on a rack per unit.
23 Design Standard of empty oxygen cylinder 1S-7285
24 MOC of cylinder Chrome Moly Steel
25 Water Capacity 50 liters
26 Gas Capacity 10 m3
2.7 Max Working pressure at 15°C 204 Kgf/cm2
2.8 Painting of oxygen cylinder As per IS 4379
2.9 Accessories Two numbers (one per unit) Cylinder storing rack (MS), each with
capacity to hold 10 cylinders.
3.0 All Tubing:
31 Material ASTM A213/269 GR TP 316 SCH 40 (seamless)
3.2 Diameter 15 NB (1/2” OD)
4.0 Ball valves
4.1 Body, Bonnet, stem ASTM A182 Gr. TP 316
4.2 Trim Material SS 316
4.3 Design standard MSS-99-2010 / equivalent
4.4 Test standard MSS-99-2010 / equivalent
45 Size 15 NB
46 End Connections FERRULED ANSI B 16.11
47 Rating -—Class ASA 800 —
4.8 Valve operation Manual
5.0 Check valves/ NRV
5.1 Body, cover, disc/piston & seat ASTM A182 Gr. TP 316
5.2 Design standard MSS-99-2010 / equivalent
53 Test standard MSS-99-2010 / equivalent
5.4 Size 15 NB
5.5 End Connections FERRULED ANSI B 16.11
5.6 Rating --—Class ASA class ASA 800----
|57 Valve operation Manual
6.0 Pressure relief valve
6.1 Type Spring loaded, angle type
6.2 Body, bonnet, disc & nozzle SS 316
6.3 Valve discharges to Atmosphere (vent)
6.4 Back pressure Constant
6.5 Set pressure 60 Kg/cm2 (g) for skid 1 and 35 Kg/cm2 (g) for skid 2
6.6 . 15 NB, Flanged/threaded, ANS! B16.5, 400# for skid at CPU outlet
Inlet Connections and 300# for skid at de aerator outiet
6.7 Qutlet Connections 15 NB, Flanged/threaded, ANSI B16.5, 150#
7.0 Fittings Stainless steel to A276 or A479 F316, Dimension to ANSI B 16.11
FERRULED ends.
8.0 Pressure Regulator
8.1 Quantity Two per skid (total 8), each mounted to an oxygen cylinder
8.2 Body & trim SS 316/Brass
8.3 Inlet connection 1/2"
8.4 Outlet connection 1/2"
8.5 Operating pressure 204 Kg/cm2(g)
8.6 Set outlet Pressure 55 Kg/em2(g) for skid dosing at CPU outlet and 30 Kg/cm2(g) for skid
dosing at deaerator outlet
9.0 Flanges SS 316, ANSI B 16.5 400# for skid at CPU outlet and 300# for skid at
de aerator outlet
10.0 Structural steel IS 2062
11.0 Nuts & bolts SS 304
12.0 Mass Flow Controller (MFC)
12.1 Expected flow of oxygen in process 50-250 GM/hr (for skid dosing at deaerator outlet) & 40-200 GM/hr. (for
skid dosing at CPU outlet)
12.2 MOC-Wetted part SS 316, ANSI B 16.5 CL 400
12.3 Operating Pressure Pressure reducing valve set pressure (refer PID)

BHEL — PS- PEM-PPE! : NOIDA, SECTOR 16A, UP-201301
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TITLE:
TECHNICAL SPECIFICATION FOR
OXYGEN DOSING SYSTEM
NEYVELI LIGNITE CORPORATION (NLC)
2X500 MW NEW NEYVELI TPP (SG PACKAGE)

SPEC. NO. PE-TS400-154-12000A-A001

VOLUME_1I-B

SECTION : C1

REV.NO. 00 | DATE:

SHEET

13.0 Compression fittings
13.1 Quantity 74 Nos.
13.2 MOC S$S8-316
Note:-
1. All the equipments, instruments, hoses, valves, fittings and tubing coming in contact directly with oxygen
shall be oxygen cleaned and certified to be fit for use in oxygen application.
2. All cylinders supplied should conform to “Gas Cylinder Rules, 2004” and CCE license for the same shall

be arranged by the bidder.

BHEL - PS- PEM-PPEI : NOIDA, SECTOR 16A, UP-201301
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TITLE: SPEC. NO. PE-TS-400-154-12000A-A001
TECHNICAL SPECIFICATION FOR VOLUME 1I-B
OXYGEN DOSING SYSTEM SECTION  Ct

NEYVELI LIGNITE CORPORATION {NLC)
2X500 MW NEW NEYVELI TPP (SG PACKAGE)

REV.NO. 00 | DATE:
SHEET 10f3

PS-PEM-MAX PPEI BUILDING, SECTOR 16A NOIDA
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AU RN - " -
Wi NUFACTURER'S PROJECT 2X500 MW NEW NEYVELI TPP (SG PACKAGE)
N#.ME & ADDRESS : MANUFACTURING QUALITY PLAN PACKAGE | OXYGEN DOSING SYSTEM
ITEM: [QP.NO : |contracT No.
OXYGEN DOSING SYSTEM REV. 1 MAIN SUPPLIER : BHEL/PEWNOIDA
|SUB - SYSTEM : DATE : BHEL QP. NO : PE-V0-400- 154-12000A-A005
DEAERATOR & CEP DISCHARGE DOSING |, 0 . L ora
SNO. | COMPONENTS! OPERATION | SHARACTERISTICS CHECKED | CATEGORY | TYPE! METHOD CHECK “CT::;: F REFERENCE DO CUMENT ACCEPTANCE NORMS FORMA T OF AGENCY™
¥ G N
1 2 3 ) 5 € 7 ] [] D 10 1
1.0 WELDER'S QUALIFICATION
WELDING PROCEDURE
100%
iR SPECIFIGATION CORRECTNESS MA SCRUTINY ASME IX ASME IX aw 482 Pl Vv v
12 | PROCEDURE QUALIFICATION | VELD SOUNDNESS & WELDING mA PHYSICAL TEST 100% ASME iX ASME (X Qw 483 & QW 484 Pl v lv
RECORD. PERFORMANCE i
MITC, HYDRO TEST & RELEVANT AS PER APP ROVED MFRS
" 100 T
2 EMPTY OXYGEN CYLINDER ESTS AS PER IS 7285 MA 1s 7288 i3 APPROVED DATA SHEE DATASHE ET CERTIFIGATE Pl v v
AS PER MODEL
3 VALVES (BODY & BONNET) MATE RIAL A - 100% APPROVED DATASHEET | DECODIFICATIO N MENTIONED | MANUFA CTURERS COC Pl v v
IN MFRS CATALOGUE
4 INSTRUMENTS
MOC FOR WETTED PARTS. S PER APPROVED RS
4A PRESSURE GAUGE CALIBRATION & BOURDON OVER MA MEASUREMENT HTYPE APPROVED DATAS HEET P v v
PRESSURE PROTECTION & TY PE DATASHEET CERTIFICATE
zrer erameusare
TALIBRATION, OVER LOAD AS PER APPROVED
4B PRESSURE TRANSMITTER PROTECTION & TYPE TEST MA MEASUREMENT 100% APPROVED DATAS HEET DATASHEET MANUFACTURERS COC Pl v v
CERTIFICATE I
AS PER MODEL
s SOLENOID VALVE S MATERIAL MA VISUAL 100% APPROVED DATASHEET | DECODIFICATION MENTIONED | MANUFACTURERS COC Pl v v
IN MFRS CATALOGUE \
CYLINDER PRES SURE AS PER MANUF ACTURERS
100%
6 REGULATOR MATERIAL MA VISUAL APPROVED DATAS HEET CATALO GUE MANUFACTURERS COC Plov v !
COUNTUNITY IR-HVAR & DEGREE AS PER APPROVED MFRS COC &
7 TERMINATION BOX OF PROTECTION MA ELECTRICAL 100% APPROVED DATAS HEET DATASHEET INSPECTION REPORT Pl v v
CHEMICAL & PHY SICAL APPROVED DRAWING APPROVED DRAWING
8 TUBING CHEMICAL & PHY SICAL MA TesT 100% OATASHEET DATASHEET LAB REP ORT Pl v v
APPROVED DRAWING & APPROVED DRAWING &
9 MASS FLOW CONTROLLER CALIBRATIO N REPORT MA ELECTRICAL 100% DATASHEET DATASHEET CALIBRATION REPORT Pl Vv v
AS PER MODEL
10 FITTING MATERIAL MA VISUAL 100% APPROVED DRAWING DECOOIFICATION MENTIONED | MANUFACTURERS COC Pl v |V
IN MFRS CATALOGUE : |
DIMENSION, ORIENTATION & 1
. 100"
" FINAL ASSAMBLY COMPLETENESS, MA MEAS UREMENT 1] APPPPROVED DRAW :asc APPROVED DRAWING INSPECTION Pl w |w \
ENES APPROVED DRAWING /
FAT LEAKAGE o N2FILLFOR2HR | 100% FACTORY AGCEPTANGE. TEST NO LEAKAGE INSPECTION Pl w |w
[ REPORT
12 | POWDER GOATING STAMPING OFT MEASUREMENT M VISUAL 100% APPROVED PAINTING SCHEME Pl w v .}
NOTES: ALLINSTRUMENTS/VALVES ETC. SHALL BE O XYGEN GLEANED AND SUITABLE FOR OXYGEN SERVICE MANUFACTURERS COG CERTIFYING THE SAME REGARDING OXYGEN CLEAN ED SHALL BE SUBMITTED FO R REVIEW DURING FINAL INSPECTION.
ILEGEND : IDOC NO. REV : CAT:
' RECORDS IDENTIFIED WITH "TICKS™ SHALLBE ESSENTIALLY
INCLUDED BY CONTACTION IN QA DOCUMENTATION.
MANUFACTURER/ [ M MANUFACTURER/SUB-CONTRACTOR
SUB SUPPLIER MAIN SUPPLIER C . BHEL, N NLC FOR CUSTOMER USE
SIGNATURE INDICATE "P~ PERFORM. "W" WITNESS, AND “V~ VERIFICATION AS APPROPRIATE, ay By |aPPROVAL sEAL
“CHP” SHALL BE IDENTIFIED IN COLUMN "N™.
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TEST PROCEDURE FOR OXYGEN DOSING SYSTEM

JOB NO EQUIPMENT [ : OXYGEN DOSING SYSTEM

PROJECT 2X500 MW NEW NEYVELI TPP (SG ACKAGE) | PAGE :03 of 03

TEST PROCEDURE FOR OXYGEN DOSING SYSTEM

A Factory Acceptance Testing will be conducted at vendor’s Factory. This will be for verification of the
functional performance of critical equipment/instruments and hardware design when run at design
pressure, temperature and flow.

FAT will be carried out using only the inert gas such as Nitrogen. Following will be the FAT protocol.

Checking the completeness of the system. This will include visual inspection of equipment and
instruments as per the P & ID s & GA along with skid after assembling on skid.

Soap joint leak test of tubing/fittings/valves using nitrogen at 1.25 times of maximum operating
pressure (ANSI B31.8), for 2 hours. The allowable pressure drop would be up to 0.5 bar over 2 hours.

Functional testing of calibrated components (equipments/ instruments) using nitrogen. The test
controller will be connected to Mass flow controller. The set point will be given from test controller &

this will be monitored.

Testing of Assembly of skid , instruments , termination box will be done by BHEL as per approved
Quality Assurance Plan.

Inert test run using nitrogen to demonstrate flow.

Final Assembly & Factory Acceptance Test will be witnessed by BHEL & NLC.

SUBMITTED TO : BHEL/PEM/NOIDA
SUPPLIED BY
CLIENT : BHARAT HEAVY ELECTRICALS LIMITED
00 Items for approval
REV DATE DESCRIPTION | PREPARED BY CHECKED BY APPROVED BY
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TITLE:
TECHNICAL SPECIFICATION FOR
OXYGEN DOSING SYSTEM
NEYVELI LIGNITE CORPORATION (NLC)
2X500 MW NEW NEYVELI TPP (SG PACKAGE)

SPEC. NO. PE-TS-400- 154-12000A-A001

VOLUME 11-B

SECTION : C1

REV.NO. 00 [ DATE:

SHEET

INDICATIVE LIST OF SUB VENDOR

BHEL - PS- PEM-PPEL : NOIDA, SECTOR 16A, UP-201301
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TITLE SPEC. NO. PE-TS-400- 154-12000A-A001
b TECHNICAL SPECIFICATION FOR VOLUME II-B
OXYGEN DOSING SYSTEM SECTION : C1
NEYVELI LIGNITE CORPORATION (NLC) REV.NO. 00 | DATE:
2X500 MW NEW NEYVELI TPP (SG PACKAGE) [ SHEET
LIST OF BHEL APPROVED SUB VENDORS
S. No. | ITEM APPROVED SUPPLIERS REMARKS
1. | EMPTY OXYGEN CYLINDER | KANTO EVEREST / MARUTI KOATSU
CYLINDERS
2| CHECK VALVE SWAGELOK / HAMLET / PARKER
3. | BALL VALVE SWAGELOK / HAMLET / PARKER
4. | 3 WAY VALVEMANIFOLD | EXCEL HYDRO / BY ORIGINAL
MANUFACTURER
5. | TUBING SWAGELOK / HAMLET / PARKER /
SANDVIK
6. | FITTINGS SWAGELOK / HAMLET / PARKER /
SANDVIK
7. | SOLENOID VALVE ROTEX / HERION / ASCO
8. | PRESSURE REDUCING cum | TESCOM, SWAGELOK
REGULATING
VALVE/PRESSURE
REGULATOR
9. | NEEDLE VALVE SWAGELOK / HAMLET / PARKER
10. | PRESSURE GAUGE WIKA / GIC / WAREE / H GURU
11. | PRESSURE SAFETY VALVE | SWAGELOK / HAMLET / PARKER
12. | PRESSURE TRANSMITTER | HONYWELL / EMERSON / YOKOGAWA
13. | MASS FLOW CONTROLLER | BROOK'S (EMERSON)
14.| CYLINDER REGULATOR TESCOM, SWAGELOK
5. | STRUCTURAL SKID SELF-MAKE OF MAIN VENDOR AS
APPLICABLE
16. | ENCLOSURE FOR JB RITTAL
17. | LUGS DOWELL / 3D / CHETNA
i8. | CABLES TORENT / ICL / UCL / POLYCAB
19. [ PAINT BERGER PAINTS / ASIAN PAINTS /
SHALIMAR PAINTS / JENSON &
NICOLSON / GUNJAN PAINT
20. | FILLING OF OXYGEN FILLING OF EMPTY CYLINDERS MAY | AS
CLINDER BE DONE FROM ANY CCE LICENSED | APPLICABLE
OXYGEN GAS FILLER
21. | FLOW METER CUM EMERSON PROCESS MANGEMENT (I) | MICRO
TRANSMITTER LTD MOTION LFM
SERIES
GE RHEONIK
22| CONTROL VALVE WITH IL / DRESSER MASONILAN / CCI/
ACTUATOR NIPPON FISHER / FISHER CONTROLS
(EMERSON) / COPES VULCAN / MIL
CONTROLS / DRESSER VALVES
INDIA PVT LTD
23. [ JUNCTION BOX AIMERA INDUSTRIAL & ENGIN /
BALIGA LIGHTING EQUIPMENT /
DEVI POLYMERS / ELECTROMAC
INDUSTRIES / KS INSTRUMENTS PVT
LTD / MANISHA ENTERPRISE /
SHRENIK & COMPANY / SUCHITRA
INDUSTRIES

BHEL — PS- PEM-PPEI : NOIDA, SECTOR 16A, UP-201301
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SPEC. NO. PE-TS-400-154-12000A-A001

7= | TITLE:
TECHNICAL SPECIFICATION FOR VOLUME II-B
OXYGEN DOSING SYSTEM SECTION : C1
NEYVELI LIGNITE CORPORATION (NLC) REV.NO. 00 | DATE:

2X500 MW NEW NEYVELI TPP (SG PACKAGE) [ SHEET

PRESSURE
TRANSMITTER

ARB
Far

EMESSCON PROCESS

| MANAGEZMENT

HONEYWELL

- YOKOGAWA

SIEMENS

Fudl

MERSCN PROCESS
ENDRESS + HAUSER

INSTRUMENT SIGNAL
CABLE

CORDS CABLES RAJASTHAN

TCL
<Ll
POLYCAB

THERMOT CABLES

DelTON

CORDS CABLES, RAJASTHAN
DELTON CABLES, FARIDABAD
INCAB, PUNE

KEINDUSTRIES LTD, CHENNA!
PARAMOUNT CAB.LES, ALWAR
PCLYCAR, DAMAN

THERMC CAEBLES, HYCERABAD

BHEL - PS- PEM-PPE! : NOIDA, SECTOR 16A, UP-201301
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SPEC. NO. PE-TS-400-154-12000A-A 001

: TECHNICAL SPECIFICATION FOR VOLUME I-B
171111 OXYGEN DOSING SYSTEM SECTION : C1
. NEYVELI LIGNITE CORPORATION (NLC) REV.NO. 00 | DATE:

2X500 MW NEW NEYVELI TPP (SG PACKAGE) SHEET

JUNCTION BOX

LIE/LIR

BALIGA LIGHT INSTRUMENTS
LTD, INDIA

FCG FLAME PROOF CONTROLS,
INDIA

BALIGA LIGHTING, CHENNAI

~ DEVI POLYMERS, CHENNAL.
I PYROTECH, UDAIPUR
" SAJAS ELECTRICALS, India

. CHEMIN CONTROLS
- PYROTECH

CHEMIN CONTROLS,
PONIDCHERRY

- FORBES MARSHAL. PUNE
CINSTRUNMENTATION UIMITED,

KOTA

PRAMMEN INDUSTRIES

- PYROTECH, UDAIPUR
- PYROTECH ELECTRONICS P.LTD

BHEL ~ PS- PEM-PPEI : NOIDA, SECTOR 16A, UP-201301

26 of 71




aa— i
SPEC. NO. PE-TS-400-154-12000A-A001
T | TITLE:
TECHNICAL SPECIFICATION FOR VOLUME_|I-B
OXYGEN DOSING SYSTEM SECTION : C1

NEYVELI LIGNITE CORPORATION (NLC)
2X500 MW NEW NEYVELI| TPP (SG PACKAGE)

REV. NO. 00 [ DATE:

SHEET

i

- TERMINAL BLOCK

CPHOENIX

WAGO
ELMAX
CONMECTWELL

PANELS/CABINETS

RITTAL
PYROTECH
PYROTECH ELECTRONICS PLTD

ASCO

¢ RCTEX AUTOMATION INDIA

SOLENOID VALVES

AVCON CONTRQOLS, MUMEAI
NORGREN, INDIA

ASCO NUMATICS (nDiIA)
PRIVATE LTD. CHENNAI

IMI NORGEEN SERION PYTLTC
NDIDA

L ROTEX AUTCMATION LLMITED

‘*j)&@(}Uﬁﬁ»

 UNVLINTERNATIONAL C-ENNAS

BHEL — PS- PEM-PPEI : NOIDA, SECTOR 16A, UP-201301

27of 71




SPEC. NO. PE-TS-400-154-12000A-A 001

TITLE:
£ TECHNICAL SPECIFICATION FOR VOLUME |I-B
OXYGEN DOSING SYSTEM SECTION : C1
NEYVELI LIGNITE CORPORATION (NLC) REV.NO. 00 | DATE:
2X500 MW NEW NEYVEL! TPP (SG PACKAGE)

SHEET

. GCNERAL INSTRUMENTS

- CONSOCORTIUM IND.

AN INSTRUMENTS PVT. LTD,,

INDIA

WIKA INSTRUMENTS, INDIA
WAREE

H GURU

A N INSTRUMENTS PVT LTD,

KOLKOTTA,

ASHCROFT INDIA (earher

PRECISION INQUSTRIES,

: AHMADABAD])
PRESSURE FORBES MARSHALL LTO,
GAUGE/DRAFT HYDERABAD
GAUGE GENERAL INSTRUMENTS

CONSCRTIUM, GCA/MUMBA|
GOA THERMODSTATIC
INSTRUMENTE, GOA

H.GURU INSTRUMENTS
MANOMETER, MUMBAI
WAAREZ INDUSTRIES, MUMBA|
WIKA, INDIA

BUDENBERG GAUGE CO LTD.UK
MANOMETER [INCIA; PVT LTD..
India

YWIKA INSTRUMENTS INDIA
PVT.LTD, India

1. The sub vendor list enclosed is indicative only and is subject to approval / acceptance by customer
(NLC). Bidder to propose his sub vendor list with back up documents (experience list, end user certificate as
applicable) etc. The same shali subject to BHEL and Customer approval during detailed engineering stage
without any technical, commercial & delivery implication to BHEL or customer.

BHEL - PS- PEM-PPE!I : NOIDA, SECTOR 16A, UP-201301
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TITLE:

NEYVELI LIGNITE CORPORATION (NLC)
2X500 MW NEW NEYVELI TPP (SG PACKAGE)

TECHNICAL SPECIFICATION FOR
OXYGEN DOSING SYSTEM

SPEC. NO. PE-TS-400- 154-12000A-A001

VOLUME |I-B

SECTION : C1

REV.NO. 00 | DATE:

SHEET

P&ID OF

OXYGEN DOSING SYSTEM

PS-PEM-MAX PPEI BUILDING, SECTOR 16A NOIDA
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CONDENSATE LINE
LEGEND H

PRESSURE REDUCING CUM REGULATING YALVE

NEFDLE YALVE

PRESSURE  TRANSMITTER

SOLENOID ACTUATED YALVE

0| [ 2| 0] s [ [=e] § %

NOM RETURN YALVE/CHECK VALVE

MASS FLOW CONTROLLER

p— —. —

BALL VALYE

(""“ SET PONT:- 82

xo/o\ats) PRESSURE REGULATOR
L -
. PRESSURE SAFETY VALY

DISCHARGE TO ATWOSPHERE H
MULT-VALVE MAMFOLIXSEE NOTES}
OHFEMICAL SEAL DIAPHRAGM “

1 THE ENTIRE SYSTEM INCLUDING THE JUNCTION BOX SHALL BE SXID MOUNTED.

2 ONE NUMBER SXID FOR ENTIRE STATION SHALL BE PROVIDED FOR DQSING AT CPU OUTLET.

3 ONE NUMBER INJECTION ASSEMBLY FOR ENTIRE STATION SHALL BE SUPPUEO LOOSE.

4 ALL THE VALVES SHALL BE OF SS 316, BOD CLASS SW.

5 ALL TUBING SHALL BE OF SS 316, 15 NB AND SCH B0.

6 30 M OF TUBING FOR ENTIRE STATION OF SAME SPECIFICATION SHALL BE LOOSE WiTH THE SXID, I

7 ALL THE MULTI VALVE MANIFOLD SHALL BE 3~WAY VALVE MANIFOLDS.

B ALL FIELD INSTRUMENTS{PRESSURE AND FLOW TRANSMITTERS), AND SOLENOID VALVES(SV1 & 2 ONLY) 14
SHALL BE TERMINATED AT THE JB BY VENDOR AND CABLING FROM JB TO DCS SHALL BE IN THE
SCOPE OF CUSTOMER.

NOTES: - >-

OXYGEN
BOTILE#2

P&ID FOR OXYGEN DOSING SYSTEM
(FOR DOSING AT CPU QUTLET)
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NOTES: —
1 THE ENTRE SYSTEM INCLUDING THE JUNCTION BOX SHALL BE SKID MOUNTED.
2 ONE NUMBER SKID FOR ENTIRE STATION SHALL BE PROWVIDED FOR DOSING AT DEAERATOR OUTLET,
3 THREE NUMBERS INJECTION ASSEMBLY FOR ENTIRE STATION SHALL BE SUPPLIED LOOSE.
OXYGEN 4 ALL THE VALVES SHALL BE OF SS 316, 800 CLASS SW.
BOTTLEF1 5 ALL TUBING SHALL BE OF SS 316, 15 NB AND SCH 80,
6 BO M OF TUBING FOR ENTIRE STATION OF SAME SPECIFICATION SHALL BE LOOSE WITH THE SKID,
7 ALL THE MULT VALVE MANIFOLD SHALL BE 3-WAY VALVE MANIFOLDS,
8 ALL FIELD INSTRUMENTS(PRESSURE AND FLOW TRANSMITTERS), AND SOLENOID VALVES(SV! & 2 ONLY)
SHALL BE TERMINATED AT THE JB BY VENDOR AND CABLING FROM JB TO DCS SHALL BE IN THE
SCOPE OF CUSTOMER.
—
! P&ID FOR OXYGEN DOSING SYSTEM —
: (FOR DOSING AT DEAERATOR OUTLET)
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TITLE: SPEC. NO. PE-TS-400- 154-12000A-A001
TECHNICAL SPECIFICATION FOR VOLUME II-B
OXYGEN DOSING SYSTEM SECTION. C3

NEYVELI LIGNITE CORPORATION (NLC)

2X500 MW NEW NEYVELI TPP (SG PACKAGE) | REV-NO. 00 | DATE:

SHEET

SECTION -C3

SPECIFIC TECHNICAL REQUIREMENT
(CONTROL & INSTRUMENTATION)
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TITLE: SPEC. NO. PE-TS-400-154-12000A-A001

TECHNICAL SPECIFICATION FOR VOLUME 1I-B

OXYGEN DOSING SYSTEM :
NEYVELI LIGNITE CORPORATION (NLC) SECTION : C3

2X500 MW NEW NEYVELI TPP (SG PACKAGE) EE\E’-E':O- 00 | DATE:

1.1

12

1.3

1.4

1.5

SPECIFIC TECHNICAL REQUIREMENTS (C&1)

Oxygen Dosing System shall be controiled from Plant DCS (NLC - SCOPE).
Bidder to supply the field instrumentation as required / shown in the P&ID.
The detailed specification of instruments. JB etc. are given in detall as below.

The make/model of various instruments/items/systems shall be subject to
approval of owner/purchaser during detailed engineering stage. No commercial
implication in this regard shall be acceptable. In case of any conflict and
repetition of clauses in the specification. the more stringent requirements shall
prevail.

Drawings/Documents and data to be furnished after award of the
contract:

Field instruments data sheet.

JB grouping document.

Cable schedule and cable interconnection drawing.
Instrument schedule.

Drive List and Analog / Binary Input / output List
Recommended Control write-up

Any other document decided during detailed engineering.

¢ ® 5 ¢ ¢ @
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TITLE:

NEYVELI LIGNITE CORPORATION (NLC)
2X500 MW NEW NEYVELI TPP (SG ACKAGE)

SPEC. NO. PE-TS-400-154-12000A-A001

TECHNICAL SPECIFICATION FOR

VOLUME |I-B

OXYGEN DOSING SYSTEM

SECTION : D1

REV. NO. 00 | DATE:

SHEET

SECTION - D1

SPECIFIC TECHNICAL SPECIFICATION - MECHANICAL
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TITLE: SPEC. NO. PE-TS-400-1 54-12000A-A001
vz o7 TECHNICAL SPECIFICATION FOR VOLUME II-B
[ [ OXYGEN DOSING SYSTEM SECTION : D1
NEYVELI LIGNITE CORPORATION (NLC) :
2X500 MW NEW NEYVELI TPP (SG PACKAGE) REV. NO. 00 | DATE:
SHEET
SCOPE:
The scope of this design philosophy covers the basis of design, system description, equipment
selection aspects and control philosophy for Oxygen dosing system for 2X500 MW NEW NEYVELI
TPP (SG PACKAGE). The above system shall be skid mounted. Two numbers skid for each unit shall
be provided for oxygen dosing system (one number for dosing at CPU outlet and one number for
dosing at deaerator outlet).
20 DESIGN BASIS:
« Design Calcuktion for the systems.
» P&l diagram for Oxygen dosing system (part of this document)
» DATA SHEET - A for Oxygen dosing system (part of this document)
3.0 DESIGN PHILOSOPHY:

The objective of providing the dosing systems is to maintain the chemistry of the boiler feed water
and also to comply with different modes of operation i.e.”"Combined Water Treatment mode” during
continuous plant operation and “Ammoniacal mode or AVT(O) mode” during start-up & shutdown
conditions.

The chemical feed for Combined Water Treatment (CWT) involves the feed of only aqueous
ammonia and gaseous oxygen.

The following philosophy of chemical feed system is considered:-

a)

During nomal operation:-

pH is maintained at 8.2-8.5 by dosing aqueous ammonia solution.

Oxygen dosing rate recommended by BHEL is 30-150 ppb. Exact dosing rate shall be
decided by the operator. For sizing of oxygen dosing system, 150 ppb continuous dosing of
99% pure oxygen has been considered.

Dosing shall normally be done at CPU outlet. However provision shall be given for dosing at
deaerator outlet aiso. For this purpose two separate skid based oxygen dosing systems shall
be supplied for each unit However, dosing shall be done at one place at a time only.

Dosing rate shall be controlled from Plant DCS (Customer Scope) by regulating mass flow
controller (MFC) provided on each O2 dosing skid under full load conditions based on
dissolved oxygen level at economizer inlet. Oxygen dosing rate can be adjusted in the range
of 30-150 ppb from Plant DCS (Customer Scope). However, customer may also chose to
manually feed a particular set point within this range and operate the oxygen dosing
automatically based on this set point.

The oxygen dosing shall automatically turn off by closing the mass flow controller (MFC) if
cation conductivity in the cycle goes above 0.3 us/cm.

Start up sequence:-

Deaerator vent is kept open.

Ammonia is dosed at CPU outlet to achieve a pH of 9.2.

Cation conductivity reaches below 015 ps/cm (at 25°C) and the trend is downwards.
Deaerator vents are closed.

Oxygen feed is manually started from DCS.

Shut down sequence:-

Oxygen feed needs to be stopped one hour before shut down and deaerator and LP heater
vents needs to be opened.

Ammonia dosing rate needs to be increased b achieve pH in the range of 9.2.

BHEL - PS- PEM-PPEI : NOIDA, SECTOR 16A, UP-201301
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TITLE: SPEC. NO. PE-TS-400-154-12000A-A001
TECHNICAL SPECIFICATION FOR VOLUME |I-B
OXYGEN DOSING SYSTEM SECTION : D1
NEYVELI LIGNITE CORPORATION (NLC) REV.NO. 00 ATE.
2X500 MW NEW NEYVELI TPP (SG PACKAGE) sEEi:—r . 00| DATE:

4.0
4.1
. 42
{
L T
43
5.0
P
LY

Equipment for Oxygen Dosing (Two skids per unit, Total 4 Nos. for station)

As mentioned, four oxygen dosing skids shall be supplied for entire station. Each skid shail be
identical unless specificaly mentioned otherwise. Since per unit only one skid of the two shall be
under operation at a time, the cylinder storage for the all the skids shall be common located at the
vicinity of the oxygen dosing skids. Each skid shall consist of the following components:-

Cylinder banks
Each oxygen dosing skid shall consist of a bank of two oxygen cylinders, dosing at downstream of

deaerator/CPU outlet Oxygen cylinder bank is provided to cater daily requirement. The automatic
change-over of cylinder takes place on the basis of pressure i.e. the cylinder banks dosing at
Condensate Polishing Unit (CPU) outlet will switch over at 44 kg/cm2(g) and the cylinder banks
dosing at deaerator outlet at 17 kg/cm2(g). Separate storage rack for 10 cylinders per unit shall be
supplied to cater 15 days oxygen requirement.

Pressure Requlator:
The line pressure regulator is used for reducing a high supply pressure (204 bars cylinder pressure) to

47 kg/cm2(g) pressure in skid dosing at CPU outlet and to 20 kg/cm2(g) pressure in skid dosing at
deaerator outlet.

Valves, tubing, vents and instrumentation shall be as per the attached P&ID (PE-DG-400-154-
12000A-A501) and the data sheet. The MOC and specification of the equipments shall be as per the
attached data sheet.

Control and Instrumentation:-

The mode of operation of the oxygen dosing system shall be from Plant DCS (Customer Scope) only.
All the logics, confrols and interlocks shall be implemented in Plant DCS (Customer Scope). Local
manual intervention is not envisaged. Both manual/automatic controls shall be implemented in DCS.
The provision to select “Auto” or “Manual” mode shall be provided in Plant DCS (Customer Scope)
OWS only.

The oxygen gas shall be at high pressure (204 Kgf/icm2) in the cylinders. The same shall be brought
to a lower pressure by the Pressure Regulator (set pressure of 47 Kg/cm2 for skid dosing at CPU
outlet and set pressure of 20 Kg/cm2 for skid dosing at deaerator outlet attached with each cylinder.

Each of the two oxygen cylinders in the skid shall have a dedicated set of solencid valve [SV-
1(QCL11AA201) & SV-2(QCL12AA201)] , pressure gauges (QCL11CP501 & QCL12CP501) and
pressure transmitters(QCL11CP001 & QCL12CP001) for the CPU out let and solenoid valve [SV-
1(QCL21AA201) & SV-2(QCL22AA201)] , pressue gauges(QCL21CP501 & QCL22CP501) and
pressure transmitters (QCL21CP001 & QCL22CP001) for the Dearator out let .

Two cylinders provided on skid are connected and one cylinder will serve at a time, based on the
pressure at the inlet of solenoid valve. In case the pressure at the inlet of SV1(QCL11AA201,
QCL21AA201 for the CPU outlet and dearator outlet respectively), reaches at the set point, the
solenoid valve SV1(QCL11AA201,QCL21AA201 for the CPU outlet and dearator outlet respectively)
will close and solenoid valve SV2(QCL12AA201,QCL22AA201for the CPU outlet and dearator outlet
respectively) will open and other cylinder shall be taken in to service provided the pressure at the
inlet of SV2 (QCLL12AA201,QCL22AA201for the CPU outlet and dearator outlet respectively) is not
low and vice versa. Alarm for pressure low at the inlet of solenoid valves shall be provided in Plant
DCS (Customer Scope).

A pressure relief valve shall be fitted at the downstream of solenoid valve to relieve system pressure
if the system pressure goes above set pressure.

The pressure of the oxygen shall be further reduced by pressure reducing valves (QCL10AA201 for
skid dosing at CPU outlet and QCL20AA201 for skid dosing at dearator outlet) in the skid, based on
the feedback received from pressure transmitter (QCL10CP001) {set point —“ADEQUATE-«(Set
points—45 kg/cm2 for skid dosing at CPU outlet & pressure transmitter (QCL20CP001) {set point —
“ADEQUATE-{ 18 kg/cm2 for skid dosing at deaerator outlet ) provided at the downstream of
pressure reducing regulating valve. The flow and pressure of oxygen can be monitored from DCS by
the signal from mass flow controller (QCL10CF001for skid dosing at CPU outlet and QCL20CF001 for
skid dosing at dearator outlet) and from pressure transmitters (QCL10CP001 for skid dosing at CPU
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TITLE: SPEC. NO. PE-TS-400-154-12000A-A001
TECHNICAL SPECIFICATION FOR VOLUME 1I-B
OXYGEN DOSING SYSTEM SECTION : D1
NEYVELI LIGNITE CORPORATION (NLC) ;
2X500 MW NEW NEYVELI TPP (SG PACKAGE) SE\E/E,:O 00 | DATE:

outlet & QCL20CP001 for skid dosing at deaerator outlet ) provided at the downstream of pressure
reducing regulating valve. The flow of oxygen dosing wilt be controlled manuaily/automatically from
DCS by adjusting flow MFC (QCL10AA202 for skid dosing at CPU outlet & QCL20AA202 for skid
dosing at deaerator outlet)provided on skid, based on the feedback from the dissolved oxygen
analyzer located in the economizer inlet. The MFC shall have a position feedback transmitter that
shall transmit the feedback signal o Plant DCS (Customer Scope).

All solendid valves mounted in the oxygen dosing skid shall be 24 VDC powered from Plant DCS
(Customer Scope) and routed through the local skid mounted junction box. All the field instruments,
MFC and solenoid valves (SV 1 (QCL11AA201/QCL21AA201) & SV 2 (QCL12AA201/QCL22AA201))
shall be terminated at a junction box in the skid by BHEL's oxygen dosing vendor for further
connection to Plant DCS (Customer Scope). The cabling from JB to plant DCS shall be in Customer
scope.

At each dosing point, viz. CPU outlet and deaerator outlet, an injection assembly containing 15 NB
tubing, fixing collar, solenoid valve and NRV shall be supplied loose by oxygen dosing vendor.
The set points indicated below for operation of pressure reducing valve are tentative. Final value of

the same shall be decided by oxygen dosing vendor during detailed engineering as per the
requirement of the flow meter-cum-transmitter manufacturer.

Note:-

i. 24V DC to MFCs shall be provided by Customer.

i. All analyzers (conductivity analyzer, dissolved oxygen analyzer) shall be in customer's scope.
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TITLE:

TECHNICAL SPECIFICATION FOR
OXYGEN DOSING SYSTEM
NEYVELI LIGNITE CORPORATION (NLC)
2X500 MW NEW NEYVELI TPP (SG PACKAGE)

SPEC. NO. PE-TS-400-154-12000A-A001

VOLUME 1I-B

SECTION : D1

REV.NO. 00 [ DATE:

SHEET

Following interlocks/alarm annunciation facility shall be provided.
For Skid dosing at CPU Outlet

Source of | Tag Number Set Point Interfock Alarm in DCS Remarks
| signal {suggested)
During Normal Operation:-
Pressure PT 52 Kglcm2 (g) | Not applicable Yes (HIGH pressure | Manual checking
transmitter (QCL11CP0O01) | (HIGH) at cylinder 1 outlet) | of pressure
regulator reqd.
Pressure PT 44 Kg/em2 (g) | Close SV- Yes (LOW pressure | Auto-changeover
transmitter (QCL11CP0O01) | (LOW) 1(QCL11AA201) & | at cylinder 1 outlet) | of cylinders.
Open SV-2 Manually replace
(QCL12AA201) cylinder 1 with
filled cylinder.
Pressure PT 52 Kg/cm2 (g) | Notapplicable Yes (HIGH pressure | Manual checking
transmitter (QCL12CP001) | (HIGH) at cylinder 2 outlet) of pressure
regulator reqd.
Pressure PT 44 Kg/cm2 (g) | Close SV- Yes (LOW pressure | Auto-changeover
transmitter (QCL12CPOO01) | (LOW) 2(QCL12AA201) & | at cylinder2 outlet) | of cylinders.
Open SV- Manually replace
1(QCL11AA201) cylinder 2 with
filled cylinder.
Pressure PT 43 Kg/em2 (g) | Close MFC Yes (Oxygen dosing
transmitter (QCL10CPOO01) | (LOW) (QCL10AA202) stopped due to low
pressure)
Pressure PT 47 Kg/cm2 (g) | Not applicable Yes (HIGH dosing | Manual checking
transmitter (QCL10CP001) | (HIGH) pressure) of pressure
reducing valve
reqd.
Pressure PT 45 Kg/cm2 (g) | Open Pemissive | Not applicable
transmitter (QCL10CP001) | (Adequate) pressure of
MFC(QCL10AA20
2),
Cation (CUSTOMER 0.3 ps/cm (at| Close MFC Yes (Oxygen dosing | Increase ammonia
Conductivity SCOPE) 25°C), increasing | (QCL10AA202) stopped due to high | pH set point to
analyzer (HIGH) cation conductivity in | raise pH to 9.2-9.5
feed water cycle) range
Dissolved (CUSTOMER 30 ppb (LOW), | Gradually open Yes (Low DO level | Initial set point
oxygen SCOPE) decreasing MFC in feed water cycle) | may be chosen as
analyzer (QCL10AA202) to 90 ppb. However,
increase DO provision may be
provided signal kept to choose
from PT exact set point for
(QCL10CP001) is operation by
"NOT LOW" (i.e < operator's  plant
45 Kg/cm2 (g)) chemist during
Dissolved (CUSTOMER 150 ppb, | Close MFC Yes (Oxygen dosing | commissioning
oxygen SCOPE) increasing (QCL10AA202) to | stopped due to high | within the range of
analyzer (HIGH) decrease DO DO level in feed | 30-150 ppb.
) water cycle)
During Start up:-
Cation (CUSTOMER 0.15 ps/cm (at | Open MFC Yes (Oxygen
Conductivity SCOPE) 25°C), (QCL10AA202) , provided | dosing
analyzer decreasing signal from PT-3is"NOT | started)
(ADEQUATE) LOW" (i.e < 48 Kg/cm2
(9)) & signal fom DO
analyzer is "NOT HIGH"
(i.e > 150 ppb)
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TITLE: SPEC. NO. PE-TS-400-154-12000A-A001
vy s o7 TECHNICAL SPECIFICATION FOR VOLUME I|I-B
[ NEWE?_:(I%EJTTE%%:IG?SII:;E#J (NLC) SECTION - Dt
2X500 MW NEW NEYVEL! TPP (SG PACKAGE) REV. NO. 00 | DATE:
SHEET
For Skid dosing at deaerator Outlet
Source of | Tag Number Set Point | Interlock Alarm in DCS Remarks
| signal (suggested)
During Nommal Operation:-
Pressure PT 22 Kg/em2 (g) | Not applicable Yes (HIGH pressure | Manual checking
transmitter (QCL21CP001) | (HIGH) at cylinder 1 outlet) | of pressure
regulator reqd.
Pressure PT 17 Kg/em2 (g) | Close SV- Yes (LOW pressure | Auto-changeover
transmitter (QCL21CP0O01) | (LOW) 1(QCL21AA201) & | atcylinder 1 outlet) | of cylinders.
Open SV-2 Manually replace
(QCL22AA201) cylinder 1 with
filled cylinder.
Pressure PT 22 Kg/em2 (g) | Not applicable Yes (HIGH pressure | Manual checking
transmitter (QCL22CP001) | (HIGH) at cylinder 2 outlet) | of pressure
regulator reqd.
Pressure PT 17 Kg/ecm2 (g) | Close SV-2 Yes (LOW pressure | Auto-changeover
transmitter (QCL22CP001) | (LOW) (QCL22AA201) & at cylinder 2 outlet) | of cylinders.
Open SV-1 Manually replace
(QCL21AA201) cylinder 2 with
filled cylinder.
Pressure PT 16 Kg/cm2 (g) | Close MFC Yes (Oxygen dosing
transmitter (QCL20CPO01) | (LOW) (QCL20AA202) stopped due to low
ressure)
Pressure PT 20 Kg/em2 (g) | Not applicable Yes (HIGH dosing | Manual checking
transmitter (QCL20CP001) | (HIGH) pressure) of pressure
reducing
regulating valve
reqd.
Pressure PT 18 Kg/cm2 (g) | Open Permissive Not applicable
transmitter (QCL20CPO001) | (Adequate) pressure of MFC
(QCL20AA202).
Cation (CUSTOMER 0.3 ps/iem (at | Close MFC Yes (Oxygen dosing | Increase
Conductivity SCOPE) 25°C), increasing | (QCL20AA202) stopped due to high | ammonia pH set
analyzer (HIGH) cation conductivity in | point to raise pH
feed water cycle) to 9.2-9.5 range
Dissolved (CUSTOMER 30 ppb (LOW), | Gradually open MFC | Yes (Low DO level | Initial set point
oxygen SCOPE) decreasing (QCL20AA202) to in feed water cycle) | may be chosen
analyzer increase DO as 90 ppb.
provided signal from However,
PT(QCL20CP001) is provision may be
"NOT LOW' (i.e < kept to choose
18 Kg/em2 (9)) exact set point
Dissolved (SWAS PANEL | 150 ppb, | Close MFC Yes (Oxygen dosing | for operation by
oxygen SCOPE) increasing (HIGH) | (QCL20AA202) to stopped due to high | operator's plant
analyzer decrease DO DO level in feed chemi;t ~ during
water cycle) commissioning
within the range
of 30-150 ppb.
During Start up:-
Cation (CUSTOMER 0.15 ps/cm (at | Open MFC Yes (Oxygen dosing
Conductivity SCOPE) 25°C), decreasing | (QCL20AA202), started)
analyzer (ADEQUATE) provided signal from
PT-3 is "NOT LOW"
(i.e < 22 Kg/cm2 (g))
& signal from DO
analyzer is "NOT
HIGH" (i.e > 150
ppb) B
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SPEC. NO. PE-TS-400-1 54-12000A-A001

TITLE:
TECHNICAL SPECIFICATION FOR VOLUME |I-B
OXYGEN DOSING SYSTEM SECTION : D1
NEYVELI LIGNITE CORPORATION (NLC) -
2X500 MW NEW NEYVEL! TPP (SG PACKAGE) REV.NO. 00 | DATE:
SHEET

SI. No | Description Parameter

Mechanical items

1.0 No. of skid(s)for project FOUR (Two per units)

2.0 Cylinders:

2.1 Quantity mounted on skid Two per skid (Total eight)

2.2 Loose supply of filled Oxygen cylinders 10 loose on a rack per unit.

23 Design Standard of empty oxygen cylinder 1S-7285

| 2.4 MOC of cylinder Chrome Moly Steel

2.5 Water Capacity 50 liters

2.6 Gas Capacity 10 m3

2.7 Max Working pressure at 15°C 204 Kgf/cm?2

2.8 Painting of oxygen cylinder As per IS 4379

29 Accessories Two numbers (one per unit) Cylinder storing rack (MS), each with
capacity to hold 10 cylinders.

[3.0 All Tubing:

3.1 Material ASTM A213/269 GR TP 316 SCH 40 (seamless)

3.2 Diameter 15 NB (1/2” QD)

4.0 Ball valves

4.1 Body, Bonnet, stem ASTM A182 Gr. TP 316

4.2 Trim Material SS 316

4.3 Design standard MSS-99-2010 / equivalent

4.4 Test standard MSS-99-2010 / equivalent

4.5 Size 15 NB

4.6 End Connections FERRULED ANSI B 16.11

4.7 Rating —Class ASA 800 —

4.8 Valve operation Manual

5.0 Check valves/ NRV

5.1 Body, cover, disc/piston & seat ASTM A182 Gr. TP 316

5.2 Design standard MSS-99-2010 / equivalent

5.3 Test standard MSS-99-2010 / equivalent

5.4 Size 15 NB

5.5 End Connections FERRULED ANSI B 16.11

5.6 Rating -—Class ASA class ASA 800----

5.7 Valve operation Manual

6.0 Pressure relief valve

6.1 Type Spring loaded, angle type

6.2 Body, bonnet, disc & nozzle SS 316

6.3 Valve discharges to Atmosphere (vent)

6.4 Back pressure Constant

6.5 Set pressure 60 Kg/cm2 (q) for skid 1 and 35 Kg/cm2 (g) for skid 2

6.6 . 15 NB, Flanged/threaded, ANSI B16.5, 400# for skid at CPU outlet

Inlet Connections and 300# for skid at de aerator outlet

6.7 Outlet Connections 15 NB, Flanged/threaded, ANSI B16.5, 150#

7.0 Fittings Stainless steel to A276 or A479 F316, Dimension to ANSI B 16.11
FERRULED ends.

8.0 Pressure Regulator

8.1 Quantity Two per skid (total 8), each mounted to an oxygen cylinder

8.2 Body & trim SS 316/Brass

8.3 Inlet connection 172"

8.4 QOutlet connection 12"

8.5 Operating pressure 204 Kg/cm2(g)

8.6 Set outlet Pressure 55 Kg/cm2(g) for skid dosing at CPU outlet and 30 Kg/cm2(g) for skid
dosing at deaerator outlet

9.0 Flanges SS 316, ANSI B 16.5 400# for skid at CPU outlet and 300# for skid at
de aerator outlet

10.0 Structural steel IS 2062

11.0 Nuts & bolts SS 304

12.0 Mass Flow Controller (MFC)

121 Expected flow of oxygen in process 50-250 GM/hr (for skid dosing at deaerator outlet) & 40-200 GM/hr. (for
skid dosing at CPU outlet)

12.2 MOC-Wetted part SS 316, ANSI B 16.5 CL 400

12.3 Operating Pressure Pressure reducing valve set pressure (refer PID)

13.0 Compression fittings

13.1 Quantity 74 Nos.

13.2 MOC $S-316
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TITLE:

NEYVELI LIGNITE CORPORATION (NLC)
2X500 MW NEW NEYVELI TPP (SG PACKAGE)

TECHNICAL SPECIFICATION FOR
OXYGEN DOSING SYSTEM

SPEC. NO. PE-TS-400-154-12000A-A001

VOLUME 1I-B

SECTION : D1

REV. NO. 00 | DATE:

SHEET

INSPECTION REQUIREMENT OF BHEL
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TITLE: SPEC. NO. PE-TS-400-154-12000A-A001
o7 TECHNICAL SPECIFICATION FOR VOLUME |I-B
OXYGEN DOSING SYSTEM SECTION : D1
NEYVELI LIGNITE CORPORATION (NLC) v 00 | DATE-
2X500 MW NEW NEYVELI TPP (SG PACKAGE) zlEE.E"‘I"O. | DATE:

The inspection of oxygen dosing system shall be done as per the manufacturing Quality Plan which shall be
subject to approval by BHEL & CUSTOMER during detailed engineering. Any changes insisted upon by
BHEL shall be taken care of by bidder. However the minimum inspection requirement of BHEL shall be as
given below.

1. Welder Qualification
a) Review of welder's qualification (WPS & PQR) shall be done by BHEL & CUSTOMER during final

inspection.

2. Empty oxygen cylinder
a) Inspection report of BIS approved inspection agency for all the tests performed as per IS 7285 shall be

submitted for review by BHEL & CUSTOMER during final inspection.
b) Approval certificate from CCE, Nagpur shall also be furnished if applicable as per statutory norms for
review by BHEL & CUSTOMER during final inspection.

3. Valves (Ball, Check, PRV, solenoid, needie}

a) Material test Certificate/lab report for both physical & chemical test (physical test for trim material is not
required) for body, bonnet, cover, trim material, ball shall be furnished for review by BHEL & CUSTOMER

.
St

during final inspection.

b) Hydro test, pneumatic test, dimensions of valve assembly shall be as per BHEL approved data sheet.
Manufacturer’s test certificate shall be submitted for the same for review by BHEL & CUSTOMER during
final inspection.

c) All valves shall be oxygen cleaned and suitable for oxygen service. Manufacturer's COC certifying the
same shall be submitted for review by BHEL & CUSTOMER during final inspection.

4. Instruments (Pressure Gauge, Pressure Transmitter. Mass flow meter, pressure reducing valve)

a) Material Test certificate for wetted part as per approved data sheet shall be furnished for review by BHEL
& CUSTOMER during final inspection.

b) Calibration report shall be furnished for review by BHEL & CUSTOMER during final inspection.

c) Manufacturer's COC for degree of protection of enclosure (1/similar frame size) shall be for review by
BHEL & CUSTOMER during final inspection.

d) All instruments shall be oxygen cleaned and suitable for oxygen service. Manufacturer's COC certifying
the same shall be submitted for review by BHEL & CUSTOMER during final inspection.

5. Control valve

a) Hydro test report for body and pneumatic test report of actuator chamber and seat shall be submitted for
review by BHEL & CUSTOMER during final inspection.

b) Manufacturer’s test reports shall be submitted for 100 % control valves for overall dimensional checks (as
per BHEL approved GA/data sheet) and functional tests (including valve travel, opening & closing time,
linearity/CAM characteristics, hysteresis) as per BHEL approved data sheets for review by BHEL &
CUSTOMER during final inspectiorn.

¢ c) Manufacturer’s test reports for CV test (including valve characteristics, PR vs discharge, PR vs opening O
Ly to 100% in steps of 10%) shall be submitted for 1/similar type of control valve for review by BHEL &

CUSTOMER during final inspection.

6. Junction Box
a) Check of make & rating of components as per approved drawing shall be done by BHEL
b) Visual check of dimensions and orientation as per approved drawing shall be done by BHEL
c) IR-HV-IR test shall be witnessed by BHEL
d) Test certificate for degree of protection of the enclosure (1 per similar frame size) shall be submitted by
bidder for review by BHEL.

7. Tubing
a) Material test Certificate/lab report and hydro test report shall be furnished for review by BHEL &
CUSTOMER during final inspection.

8. Fittings
a) Material test Certificate/lab report, certificate for heat treatment and dimensions of fittings (as per BHEL
approved data sheet) shall be submitted for review by BHEL & CUSTOMER during final inspection.
9. Final skid assembly (Inspection witness by BHEL & CUSTOMER except point
a) Measurement of skid dimensions and elevation of terminal point
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TITLE: SPEC. NO. PE-TS-400-154-12000A-A001
PO TECHNICAL SPECIFICATION FOR VOLUME |I-B
/ [ [ OXYGEN DOSING SYSTEM SECTION : D1
NEYVELI LIGNITE CORPORATION (NLC) -
2X500 MW NEW NEYVELI TPP (SG PACKAGE) REV.NO. 00 | DATE:
SHEET
b) Leak test of tubing/fitting/ vaives using nitrogen at 1.25 times of maximum operating pressure for skids for
two hours.
c) Visual checking of skid orientation as per BHEL/ CUSTOMER approved GA drawing
d) Visual checking of welding soundness, cleanliness at weld joints
€) Hydro test of the complete interconnected tubing
f) Pneumatic test of the complete interconnected tubing
Q) Verification of painting thickness by elcometer and paint shade with respect to color shade chart
h) DP test for all socket weld joints may be witnessed by any renowned TP! at bidder's cost and review of
their report shall be done by BHEL & CUSTOMER during final inspection. Alternatively, bidder may also
offer DP test for BHEL & CUSTOMER witness.

For pressure transmitters and for imported components (imported either by bidder or by equipment
manufacturer's authorized dealer/distributor), manufacturer's COC is also applicable in place of test
certificate. However, the COC should contain all the desired relevant information.

For type test reports such as degree of protection for enclosures and for CV test, reports generated on an
equipment of similar frame size/design/model within 5 years preceding the date of final inspection is
acceptable to BHEL.

BHEL - PS- PEM-PPEI : NOIDA, SECTOR 16A, UP-201301

43 of 71




P

!

UL g

PR

Yy

TITLE:
TECHNICAL SPECIFICATION FOR
OXYGEN DOSING SYSTEM
NEYVELI LIGNITE CORPORATION (NLC)
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SPEC NO: PE-TS-400-154-12000A-A001
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SECTION: D1

REVNO:00 | DATE:

TECHNICAL SPECIFICATION FOR

PAINTING
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TITLE: SPEC NO: PE-TS-400-154-12000A-A001

TECHNICAL SPECIFICATION FOR VOLUME: 1I-B

OXYGEN DOSING SYSTEM SECTION: D1

NEYVELI LIGNITE CORPORATION (NLC) REV NO. 00 DATE.

2X500 MW NEW NEYVELI TPP (SG PACKAGE)

General

The 1erm "Peinting” referred harein covers rust preventive, provewtive and
decorsiive coating along with surface of the fpliowing areas,
8] AR Mueshanicazl sqwpmerd, Technological stnuctures, ohutes, pping,
duets ete.

=2

Yanous types of static anc rotary equipment inslusive of electric
MoIOrs ets,
Stuel 1anks ard vessels

o

Pipe vwork including tresties, supports. fangers. a2t

[z}
——

o

gas ducts inciuding

Matalbe dust work such as venulalion ducts.
supaors, hangers, eic.

f]

2. Surtaces made of gluminium, Drass, brorze, stainizss siesd, £ast yon and
otner corrosion resistant ailoys @72 not regqured 1o be painted uniess
speaibied except for identificstion bangs or for assthelic purposes.

3 Al mechinec mating surfaces le.g. flanges) will De oroperty cleaned,
greassd and protecied belore despateh

ra complete paint system for any em includes the foliowing Das.

b Appi
c} Application of intermediate ccals

sation o porer coats

b Applicztion of finished coets

-

Al the aoove coats wil be of quality pamnt procu s the scope aof work wili
also irclude supely of ali paint matenals as cer specificaton,

B

Painting for mechsnicai & eiectrical equipment, mechanical structures, piping,
ducts etc.

i. This section covers the painting raquiremerts 130 the eguipments,
structyres, apirg, aucet =130 and anv other surfoce renuired to be painlad
tor 3l the equipments :n the sectien-1 of th's specification.

Codes ana Standarris

K

Painting of eguipment Wit be carrizd cut as oer the spec.tications ndicated
below and will conform 1o the relevart 18 seachicanoa {o the material and
WOrKrmanshig

The iniowing Indian Standargs may b= referred 1o for carrying oo the
paintng 1om

Table 11.1
Codes and Standards for Fainting

S.No Code Descriptinn

U s e

3505 Colours for rgady mixeg pants ind enamels
2. 151303 Giossary af rerns raleting 1o pads
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TITLE: SPEC NO: PE-TS-400-154-12000A-A001
TECHNICAL SPECIFICATION FOR VOLUME: II-B
OXYGEN DOSING SYSTEM SECTION: D1
NEYVELI LIGNITE CORPORATION (NLC) - -
2X500 MW NEW NEYVELI TPP (SG PACKAGE) [ (EvNO:90 | DATE:
5.No Cede | Description
3. § 2379 Ceiour code for idertfication f p;cxeiines
4 fis 1457 Cede of practay for pamung o fenous reesls i suiidings
{Parts | & i}
3. 15 2524 Cede of oractice for painting of ron-ferrcus metals
buildings Part ! &
3. i5 2385 Cede of practce for painting of concrets, masenyy and |

plaster surfaces Parci & i}

7. i€ 2328 | Code of prantue 4 fung of waond Yesed watansls (Paits |
! ﬁ’ i

8. 1S 6378 Code of practice for white washing and colour wasning

3. 12 3142 Code of practice for peinting asvesios cement hunding
pregucts

0. s 188 Resoy mixed pairt, brusbing, bituminous, blagk, iesd fres, -

acid, alkali, watee and heat resisting

1. 1S 2074 Ready mixed pant, ar drving, red oxide, Zine Crrome, |
PIHTHOYG

12, 1i8 104 Feady mixed paint. orusring, Zine Chrome, oriming

13, 182832 Enarnad, syrtheuc. extarior fey undergeatng (B finishing

spacfization,

bi

Preparation Of Sarfaces

Surface preparazion being 2 ore requisie or any paint appigation, vl
ve such 25 16 clean the surface thoroughiy of any materials which will
oe oonducive o premature faiure of the paint substrates and the
surtace preparction wil bDe g5 per the pantng scneme elaboraied
subsequent.y.

Saivant cleanng (SP 1)

The surface wiil be cleaned by wiping, immersion. spraying or vapcut
wantacting of & swiable solvent or washing with an amulsion or
alkaline solutien to remove od, grease, dirt, old pant. ste. Sohvent
slegning will not remove rust scales, mill scales or weld flux,
Therefcre, before apphcation of paint, solvert cleaning will be
toliowed by ather cleaning procsdures as stated below,

Hand rool cleanng{SP2j

The surtace will be cleaned by vigorous wire brushing done rmanually
o St-2 cumiity. This methed effectively removes lenssly adherent
materials, put would not affect residues of rust or mill scales that ers
intact and firmly adhrerent,

Power toot cleaning!SPY)

The surfaes will be deaned by slectc or prewnate tods to 83
guaiity., The tpois will De used carcfuliv to preven?t exceassive roughing
of surtace end formation of ridges and purns. This method will remows
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TITLE: SPEC NO: PE-TS-400-154-12000A-A001

TECHNICAL SPECIFICATION FOR VOLUME: 1i-B

OXYGEN DOSING SYSTEM SECTION: D1

NEYVELI LIGNITE CORPORATION (NLC) REV NO. 00 DATE-

2X500 MW NEW NEYVELI TPP (SG PACKAGE)

loesely adherent materials pur would net afrect residues of rust or miil

s¢ca es that are firmly adrerent.
g Blast clepning (SP4 )
Tre surface will be cleaned by impingement of abrasive materials, a1
hgh velocity created by cean ard dey compressed o blost, This
metnod will remove loosely adheérent matenais as wal as adherent
scales and mid scaies. Prios to application of blast. heavy deposit of
et and grease are removed by sclvent cleanirg and excessive surface
scaies are removed by hang 1005 or power tool cieamng. The surfane
will oe cleanad o Sa-2 1/2 quality (SP 4] which means that t¢ 85%
of surface area is free f-om all rust, mill scales anc visidle residues,
foreign roaterias. ete, The bisst cleaning s ot recommended for
sheet metal work.
Blest ¢ eaning {8381 In this process the surface wilt ba cleaned o 3D
12 50 Microns,
Prirver Paints (P}
After the surface is prepared in a manper acceptabie tz Cwner!
consuitant, tws 12 cears of Pemer paints will be applied only on dry and
clear: surfaces. Second coat of rad oxide orrrer will be appled only elter
first coat has dried up cocmpletely. Coating of primer will i gereral
conforr o 15:2074-92 and will e appiieg by brushing 1o pnsure a
sontinuous Him without “he.idavs™.

a, Prmer paint 71 {Epoxy basad]
A two pack air drying epoxy polyamide resin nased rad oxide -zinc
chasphate (orimeri:

i

| Epaxy cortart { % wi)

H

‘S i3

Air arying tme About 30 manutes ¢ touch Syl Over nign?

hurd deys

Gry film thickness { DFTicoaty 30 mcrons ruad

Temperature (esistance wpic 120°0 dry heas
9, Primer paint P2 1 [poxy hased)

A swo pack sir drying epoxy polyemide with zine dust of a1t least 32%

zine dust on the dry film.

Epaxy zontent % wtl 3ta 1Q

Ar dry:ng time Anout 12 minutes { toush dryd

2 qours § hard dryd

Dry #m thicsress ¢ JFTza 40 mizrons | ming

Tenaeratuie rssisiance inta 30090 Gry seat M
e} “remer pant P31 Ethyl zine silicore, E23, based)

A rwa pack neavy duty 7ing dust roh siicare promes;

Tatal scuds 1% wis o3 B
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TITLE: SPEC NO: PE-TS-400-154-12000A-A001

TECHNICAL SPECIFICATION FOR VOLUME: II-B
OXYGEN DOSING SYSTEM SECTION: D1
NEYVELLI LIGNITE CORPORATION (NLC) _ -
2X500 MW NEW NEYVELI TPP (SG PACKAGE) | RoYNO:00 | DATE:

5
307 -~ £.005

Drv S thacrass « DF U noat: . BC muerons { e
Temperature resistance Upto 45C°C diy heat

o
-4
~3

d} Primer paint P& . Double boied inseed ol as per !
spacificat:or foslinssed oll, doied for paints

el Primer paint P5: In organic Zine silicate with suitable air drying time
40 musrons e coat

f! Primer pasnt P8 - Rag cxide Zine phosphate as ger 15 12744 with OFT
30 migrons per cuat

g} Primer paint P7 : Red oxide Zin¢ chrgme grimer{aiiyd based) as per 'S
2674 with DFT 40 microns per coat

5. Intermediate paints il)

These pawys wiil be apphed over grimer coats as an intermerdicle layer 2o

srovide weather groof szal of onimer ceats.

al inrermediate paing 1)
A two pack air deying high build epoxy resin based paint wity MIC,

Alr drying fime " £ 1 8 hours jtouch dry:
7 days tiull cure}
Dry tan thickrass [ DFTrost 100 mugrons l
Temperature .'esiam'm':ee 7 Upto 180 deq.C dry hamt
Compat:Dig wata : Famer PY sng P2

Inarmediste Pant 120 Synthetic Enemel dong o alkyd] is 153 2832 1
cecal = 20 Microns per coal.
6. Firush Paint iFj
Frush paint coats will be applied cver primer coats and initermadiate £osts
after proper cleaning and touch up of primed coats. Synthetic ename!
omnt campnsing ot 15 293285 wil be used tor finish coats.
a} Finish paint (F1}
A Two pack air drying encxy polyamide enamel suitably pigmented.

| Al grying time 2 1 3 hours [1ouch dry) 7 Says il curel
Ty By theckngess | DS Tsooan 443 micronsg
Temparatireg remisianca Yoo 130T ary baat

. Compatiole with Primars

intermediate

Codor Gararaily all shades

o1 Faish paint (K23

A single Gack sy gd snamel pant,

TR Agr dryang bire 2 nwurs iteuch diyl
PR o e e oo, . -
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TITLE: SPEC NO: PE-TS-400-154-12000A-A001
g TECHNICAL SPECIFICATION FOR VOLUME II-B
OXYGEN DOSING SYSTEM SECTION. D1
NEYVELI LIGNITE CORPORATION (NLC) , -
2X500 MW NEW NEYVEL| TPP (SG PACKAGE) | -REV.N0:00 [ DaTE:

: [ 24 nowrs inand drvi

Doy Bymsh exress 1 ©FT.ccat) © 26 migrens

- Temperawrs rgsistanca Unie 2009C dry Feat
Compatbie with : No primets
¢ Colgr - Gareraly ail shases

gl Finisn Paint FQ

A single pack heat resistan: silicon resin based paint weth lezfing

aluminium,
;Asr drving tims "3 10 4 hous {touen dryl 24 hours fhard
drv}
(\;«, Him thicaress { DFT/soatd 3 20 mucrens dmnnd

Te “;;&’dluh EsmRlanie W;;m) KI(’W'“ dry neat ~
Comeatais w.th | 90 primer saim except 3

: Colopur smoath guminium

4t Finish Paint F4: Heat -esistant Alumina Paint 1S 12182 Cr d. DFT 20
microns per ¢Gar.

e Finish Paint 75; Heat re*;stant Silicorne Aluminium Paint with suitat
air drvirg time as osr 15 13183 Gr ), 25 microns per coat,

fi Finish Paint FE&: A'ép"a':nc scryhic pelyurethene pain, CF7 = 30
micrens per coat.

m!;e cleaning 1ho dust on e ored up crimer intormedals pamt st

oat of synthetic enamei will ba applied. After this {irst coar dries wp

rafi the surfaee s wet sorubbed cutung down To a smoecth finsh and

gnsuring thet at no plece the hrst coat s zompictely rempved. Altar

sliowing the water 0 get gvaporaled completgly, the secong firsh

o3t of synihetic snemel pant will be applied only after gentiy

erravivg the glass of frst coal fram endire suirface ana 1 is dustec off
the surfaced. The reguiremert of workmanship will Ge as per 1S

e ]
1477-71.

\}

&

i Baguipment Moo and (he neme of the ecuipment will be painted or ths
surface of e ecu'pment on visible locaticns, Service af the Pipeilire
dasignation with arrow dentification for the cirasnon of flow will e
paried on ol pipes @t wisiple jecanony al an oierval of 20 matres,
Wherever pinelinas are »~sulated. 1nhe service ¢f the pinng and arcw
’ mark will oe pa m’?d ose7 the clag surface.
3 The color code 1o be ‘ollowed during painting of piping wil be in hine
vith 1S 24C4:2002 dentdficaton ¢f s:0salings used in Thermal Poweer
Harts -~ Codor Codel,

)

‘3 For painting of structure, equipn‘ﬂ:‘ft‘ Tanks & vesses et¢. suggestad
coigs code is given in Tahie 11 3.

Tt

<} For instlated pipsline the finssh paint witi be applieg at that giace
whers celor nand is t¢ be psinted an the alumimum sheetng, Tne

finishad paict {coior berdd wal be of Zm Jength ot that place.
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TITLE:

TECHNICAL SPECIFICATION FOR
OXYGEN DOSING SYSTEM
NEYVELI LIGNITE CORPORATION (NLC)

2X500 MW NEW NEYVELI TPP (SG PACKAGE)

SPEC NO: PE-TS-400-154-12000A-A001

VOLUME: II-B

SECTION: D1

REVNO:00 | DATE:

m}

Coior band *or pip.og wili be applied at theses following locaticns-

At
* A1

¢ At

start and end point,
avery H0m intervals.,

* At avary battary ‘imsl of pipehne.

» bNear vaives located a3t terminal aoinls,

Width af ba~d
Table 11.2

yaar

Widih of band

avery T jowits ared cross connecuon of pisng.

Size

diametor

of pipe inciuding insulated pipe fine cutside

Width of bard *

- o i )
( 1 351'}!:*} ant helow !5 ey
i .
2 | Above 82 mm uate 150 mm 50 mm
3 . Atove IC8 mm upc 30C mm 75 my
4 ¢ Apove 350 mm 106 o
o Dhrection of fiow will be indicated by blsck or white arrow in cordrast
1o the base color on the pipeiine. Length of the arrow will be mypimum
25 mm and wigth will be minimum 55 mm. These will be put at &n
mrerval of 10 m.
7. Suggested Colour Codes for Painting of Structures, equipments, tanks &
vessels etc.
Table 11.3
Colour ot Specific items
S.No.  item ’ Service Coiour l 15-5 ; Colour Band 5.5
1. Structures, " Sark aamicaily - 832 . !
slattorma. L grsy H
i gatieres,  ladders
; ard handrails ,
2. Boder casing, ES®P . Nut Brown ats
o ang ducting :
- e — .
e 3. | Fans, pumps, | Light grey S 63 . -
Motors,
COFDIBEEATS,
: Mdls, 5
_— e S —
al Cuidoor  ,Siard | Aluminium | - -
ipRs, venl Ipes
o8 : L Alurrmum »
4. ¢ Light grey - -
proprstane :
SAITEn
ivithout insuiation
& craddingd
el B Swimngenr L Laght grey 631
P e R
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SPEC NO: PE-TS-400-154-1 2000A-A001
VOLUME: |I-B
SECTION: D1
REV NO: 00

TITLE:

TECHNICAL SPECIFICATION FOR
OXYGEN DOSING SYSTEM
NEYVELI LIGNITE CORPORATION (NLC)

DATE:

2X500 MW NEW NEYVELI TPP (SG PACKAGE)

Colour

Colour Band

1S

|54}

i
3 I MCT/PD8,  Locel Light grey - -
| contro! panels, |
- Bus Duets
7. Tronstoarmors Darx acmialiy 1532 -
grey
3. 537
9 Faer dysiem
. : . - Eoa, e
a; | Hodar Teed ;Des green 27 - -
£y Candensate | Sea green 2:? " Light brown 430
s O M Waler . Sea Craen 27 . Light crangs 537
25| Soft water [ Sea green 217 French blue 185
ei Bearing  couiing | Ses green 17 French bhae 56
waler .
? 585 gresn 217 Fraach biue 183

Sea ginen ?}?‘M? French blue e
8
Sea green 37 White -
Saa groon 2" Franch bus 158
Sky Blue o o S
o Instrument a7 vi::!ue 1o White
1 Gl sysram
a; | Fuat ol : Light bBrown 479 French 154
bi ¢ Light on Dare Brown 4:2 Griliart gresn 22t
& - bubrcaung of * Light brown 410 Light grey 831
At Cantre il " Light Grown 410 Light grenge 557
A 2! Trarsformer o Ligrt orown 439 Light prange 587

[ ST

red

A2

- Biack

. Sky olue

B ack

Fuel pipes iLignted

Light browr

Drenage

Siack

Alsrarum

Lignt Grey

[oH
(%)
—
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TITLE: SPEC NO: PE-TS-400-154-1 2000A-A001
TECHNICAL SPECIFICATION FOR VOLUME: II-B
OXYGEN DOSING SYSTEM SECTION: D1

NEYVELI LIGNITE CORPORATION (NLC)

2X500 MW NEW NEYVELI TPP (SG PACKAGE) | RCYNO:00 | DATE:

e 4]

Paint Application

ar Paint  will e appled in  zccordance  with  manufactursr’s
recommendations. The werk will gereraily follow 18 1477 (Part z:f
jobs cerriad cut in India and SSPC-PAL or DIN 55828 or equiveen: for
jobs carred out ouvtside India. Touch up paint ta be appled to cover
scratohes after grection and assembiy of eguprment at site,

; o3It will not be a,«cheo moramn, wind, fag
‘z;;l?ixdtzy {’:§ '3 3% and zbove.

st Each coat of paint will be contnuous, free of pores and of even fim
hickness winout thin spets. The first coat of Bnish paing gt site waill
bz appliec preferably within thres months of the shop paint.

iE dr Each coat of paint will be dry suft’'cently before apuiicaton of next

S AL

ai Suriace which cannot be painted but sequite protection will be gven a
eoat of rust mhibitive greage wwmmq i 5988-7% or sclvet
ceposited compound according 0 18:1383-78 ¢r $:1E€75-60.

i Suriaces which will be inaccessible atter assembly wall receys

rmimmum coats of specified primer. Surfaces 10 pe in CONTECT WD

wond, brick or other masonsy will be given one shop cear of the
specified pamer

9: Perts of steei structure ¢ be ambedded in concrete will be gven a
protactve coat of Portdand cerment shyry -mmadisiely afier {abrication
and thoroaghly elesring the surfaces trom giease, rust, mill sazles
e1c, No pant will be applied ¢cn this part.

hy The Conmactor wib furwsh paint manuwfactarers test report or
eohnical data sheet gertaming 1o the pant selectec. The data shest
will indicate among other t’m*‘s !ha relevant stencards, | y
composition in weight percan: of zgments, vehicies, additives, drying
e, viscosty, spreading rate .'mh powrs, methads of anohsanon
gually of surfsce pregaration requires, COMTSSISN resistance properties
and colo

i Bust prevertive coating should be given to MSFEC boit and nut thras

e
't
1]

s

¥

§ Macwned surfaces,weld ecges ate 1o e apgued with a coating of
zserrxg:oraw rust preventive ol

Kk} Al thraaded and othar surfacaes of foundaticn dolts ands its manerials,
nssauen  pns,  ancnor channels, sigeves canll be coaied  with
wmperary 1ust prevemi"e flurg ang durmg execudon of civil works:
the dried il of coatng will be removed usirg arganc saivens.

o No pamnting s regquired tor stainless stes! components.,

mi The temporary rust praventva coating that already besn anphied on
gy ponenis, tubes, i are. will oe removern by suitable
solvents) heating 1o 350-40C°C for an hour hefors primer pant
spplication-cut. 0 <ase, 11 should be ensured that the manimum
surface cleaniness tegmred for primer part eppheaton wii be Spl

e, aquivalent 10 ka*@d 1061 cicaning..
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TITLE: SPEC NO: PE-TS-400-154-12000A-A001
= TECHNICAL SPECIFICATION FOR VOLUME: I8
OXYGEN DOSING SYSTEM SECTION D7
NEYVEL} LIGNITE CORPORATION (NLC) - .
2X500 MW NEW NEYVEL! TPP (SG PACKAGE) | -REVNO:00 | DATE:

A i components, where ver plates/sheets of thicknass lass than or
squel to DM, mpas, rods are used. power ool ! baod ool Cleaning o
BPASEY il b tellowse and the painung will be done as per the
cainting scheme adopted ‘or compenents that are cormmg in the flue
4a% path.

ol AL weld sdge preparation tor site welding wiil be appied with one
soar of walidable primer.

pi o Rorintereal pretection of pipesfiubes, VO paliers will be used at botd
ends afier sponge testing and snds capped. VCI paliets wnll not be
used for S5 components and comeosite assemblies.

q; Wherave: mswde surtaces of ducis need protection i ergction, Two
soets of red oxide zwz shosphate snmer (B1) pant 10 8 12744 0 a
OFT ot 80 microns will e apphied alter powsr (ool clearnng,

3. Painting scheme

al Type of pant products ke PYOPE, P3RS ERPE P, 1T Q,F‘t FZ ang
FIF4.75 F8 has been spaaifiad elsewhere in the speciticauon.

by For a complete painting scneme ot any iterm berg pa;nzed, 3l tvpes of
asints are 1o be procured from the same manutacturar as approved by
e Owoer.

1C.Legends

S3 . 2.5 ~ Tne quality of surface cleaning, i.2 35 % of the surface area
is free from all rust, mill scaies and visitie r‘*snd ues, foreign materisls etc

SR & Blast uécaz;ing iSa 2.5}

N
0
o
il

Srast cleaning {38 to 50 microna surface ¢ieaninc

57 6 - Phosphat ng

S® - surfaoe peeparation quality

287 - Twa 21 coats of arimer pamt tyea P

111 - Cre {1 coat of intermedizte pairt fvpe 1 @
251 - Twa 121 coars of firush pant type ~1

DFT - Dry fiim thicknass

CRT - Claan ang retouch.

The paiating scheme 10 %e ‘sliowed for varicus mechanica’ giectrics
equpment . strastures s bneth, gwvan below for guidance 1g the
Coanrector.
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TITLE: SPEC NO: PE-TS-400-154-12000A-A001
TECHNICAL SPECIFICATION FOR VOLUME: 1B
OXYGEN DOSING SYSTEM SECTION D1
NEYVELI LIGNITE CORPORATION (NLC) , -
2X500 MW NEW NEYVELI TPP (SG PACKAGE) |-RCYNO:00 | DATE:

Table 11.4
Palnting Scheme and Total OFT in Microns

Painting scheme Total DFT
S.No. Description e e e e s n
W1 shop At site ! Hicrons
1 Sreel  structures  ifor Boller 35532 7 2 F1 24¢
#roper, Ligniie bunkers, Mils,  2p; L 13y
mill ooranterarce  huilding, Au%
nesters, aux. boiler, Fans, Z6Ps, |
ki ‘
Z. SeEArgs angd separater vessst ’ a} Swrtace preparanon . - 120
i Powes tedl clearmng
p 10 3t-3 grzde
LY i 8 2 coats of alkyd red
axige 7 phasphate
"onmer to 1S 12744
[ DFY 20 micton per
. coet
[2p 3 ceats of long oil
Cakyd syntaetis snamel
: finigh paint i
’ internetional  Drange) :
o 1S 2437 - DFT 20
macrons / coat iment
43 Tetal OFT 120 ,
micrens (rins
3. Ssparaters internals SP1ar 3P 3
Rast preventive fluid of
z T =25 wooat
a. Foilowng  rsulated panis vz, SF Z - e
Piping fitting/compenents,  Fipe sper Tt OFT - 50
climps VESSEEAENKS. picreng
. Equipments and cucts st PP1 o nack of ar
: H ped 2 ass
- ; Cdrying alkyd red oxide
% mwec phosphate poewr
. T1015 12744 - 2 coats,
; 3T micons per soat.
§ Totel ZET 60 mmcrons |
E minaur}
Following un insulated parts viz., 2} Surface preparation | §F2 75
Pipirg, fitting/ componerts, Fipe - Power ool slgariag
clamos, vesgeis/tanks, 1o 31-3 grace
Eouipments snd dusts ele b1 sear of aikyd red
oxide zng phosphate
primer o |5 12745
| DFET 30 micron per

e X, coan
////L?:‘—"‘:;‘:“%'k S
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TITLE:
(A

TECHNICAL SPECIFICATION FOR
OXYGEN DOSING SYSTEM
NEYVELI LIGNITE CORPORATION (NLC)
) 2X500 MW NEW NEYVELI TPP (SG PACKAGE)

SPEC NO: PE-TS-400-154-12000A-A001

VOLUME: 1I-B

SECTION: D1

REV NO: 00

DATE:

Descrption

Painting scheme

A1 shop

m

At sits Microns

Lo 2 ocests of long
Caiyd

[~ GFT 20 micrens

“ P
rihenc snamel
nt 4 15 2932

£

finish pal

at {mind

- e

Towa DFT 0 Tazan

o

Total DET

e & SPSa2 % 70 :
TAPZ L1 ‘
7. Hangers mertioneg otner thar (6} 81Sutface preparaticn | 7
ahove Powear oot seaning |
St-3 graege
: b} 1 coar of aikyg red
oxide 2o phosphste
prever o 1S 12744
GFT 38 micron par
coat
Gy o2 ooosts of lang ol
sikyd synthete st
. firnsl paint t0 15 2932
! L DFT 20 mierans 7
Veoat fevisd
) Totsl DFT 79 recion |
i
P8, vaslves
© g zarbor stes HICEX]

Dalloy steel valves, AP
| ocnry

P8V ang SRY,

valves Cast
&

2F4

10

Sdenzers  zngd sont bower
cormpcasnts
- - . ; ™
- Forgee values z1Surface preparation i ;
- H H

Solvent  cleaming ¢ :

, S8PC €71 Grace.

| 9t Prospratng 1o | 3 i
1615 gisam :
» ; . - I ¢ i
RS T Teo covers of Saot b awer [ siSurfene preporation - LG

|

3

S oxde  zing

Powar ool cieaming to

St-3 grade

5y 1 coel of alkyg red

phosphate
&

primer o 13 1274
DRET 30 muotor per
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TITLE:
TECHNICAL SPECIFICATION FOR
OXYGEN DOSING SYSTEM
NEYVELI LIGNITE CORPORATION (NLC)
2X500 MW NEW NEYVELI TPP (SG PACKAGE)

SPEC NO: PE-TS-400-154-12000A-A001

VOLUME: II-B

SECTION: D1

REV NO: 00 DATE.

Painting scheme

Toral DFT
in

Description

At shop % site Kicions

o} 2 coars wf leng ot
alkyd synthelc enamei
| fnish paint o 1S 2932 . ]
: - DFY 20 rragions f
f cozt imim i
i

|

4} Tetal DFT 70 musron
mind

P2 Floor greis, asnd raus and
! tadders / rungs

13, | maiCemrporents comirg on the fue  ajPower oo giganing
gas pach bxe water walls 0 S 273

Hot oo galvamizing 10 0 - -
. 610 gmsisq.m

w
[

N} Ope coat of dip

seat oaint -~ Red oxidae

2're phospheaie pnimer |
Coip / brasn DFY = 30
L REIOns

]
L]

: a) Power
to B2
Sutizces in the flue gas path of | 9} Two coazs of dip -

ESP, Fans ang APH % aeat pant - fed oxida ;
e POS w 1S ;
12724DFT = 30 i

HCIOnS gur coat

. Components coming w  the
‘hie gas path,

col ciegning

.

i
~
<

Note!  For components not covered above, Contracter’'s standard practice will be

followed with Owner's / Consultant’s approval,

A 4w
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TITLE: SPEC. NO. PE-TS-400- 154-12000A-A001
TECHNICAL SPECIFICATION FOR VOLUME |I-B
OXYGEN DOSING SYSTEM SECTION - D3

NEYVELI LIGNITE CORPORATION (NLC)

2X500 MW NEW NEYVELI TPP(SG PACKAGE) | REV-NO. 00 | DATE:

SHEET

SECTION -D3

GENERAL TECHNICAL REQUIREMENT
(CONTROL & INSTRUMENTATION)
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TITLE:

TECHNICAL SPECIFICATION FOR
OXYGEN DOSING SYSTEM

NEYVELI LIGNITE CORPORATION (NLC)
2X500 MW NEW NEYVELI TPP(SG PACKAGE)

SPEC. NO. PE-TS-400-154-12000A-A001

VOLUME |I-B

SECTION : D3

REV. NO. 00 | DATE:

SHEET

TECHINICAL SPECIFICATION
(FIELD INSTRUMENTS & FINAL CONTROL ELEMENTS)

BHEL - PS- PEM-PPEI : NOIDA, SECTOR 16A, UP-201301

58 of 71




TITLE: SPEC. NO. PE-TS-400-154-12000A-A001

7TE Pr7 TECHNICAL SPECIFICATION FOR VOLUME II-B

OXYGEN DOSING SYSTEM :
NEYVELI LIGNITE CORPORATION (NLC) SECTION : D3

2X500 MW NEW NEYVELI TPP(SG PACKAGE) | REV-NO. 00 [ DATE:

SHEET

FIELD INSTRUMENTS & FINAL CONTROL ELEMENTS

General Requirements

1. Measuring instruments/equipment and subsystems offered by the
Contractor shail be from reputed experienced manufacturers of specified
type and range of equipment, whose guaranteed and trouble free
operation has been proven. Further, all instruments shall be of proven
reliability, accuracy, repeatability requiring a minimum of maintenance.
They shall comply with the acceptable international standards and shall
be subject to owner's approval. All instrumentation equipment and
accessories under this specification shall be furnished as per technical
specifications, ranges, make/ numbers as approved by the owner during
detailed engineering.

N

Every panel mounted instrument requiring power supply shall be
provided with a pair of easily replaceable glass cartridge fuses of
suitable rating. Every instrument shall be provided with a grounding
terminal and shall be suitably connected to the panel grounding bus.

3. All local gauges as well as transmitters, sensors, and switches for
parameters like pressure, temperature, level, flow etc, as required for
the safe and efficient operation and maintenance as well as for operator
and management information (including all computation) of equipment
under the scope of specification shall be provided.

4. The necessary root valves, impulse piping, drain cocks, gauge-zeroing
cocks, valve manifolds and all the other accessories required for
mounting/erection of these local instruments shall be furnished, even if
not specifically asked for, on as required basis. The contacts of
equipment mounted instruments, sensors, switches etc. for external
connection including spare contacts shall be wired out in flexible/rigid
conduits, independently to suitably located common junction boxes, The
proposal shall include the necessary cables, flexible conduits, junction
boxes and accessories for the above purpose. Double root valves shall
be provided for all pressure tapings where the pressure exceeds 40
kg/sq cm.

5. For protection purposes, transmitters can be considered in place of
switches.

BHEL -~ PS- PEM-PPEI : NOIDA, SECTOR 16A, UP-201301

59 of 71




TITLE: SPEC. NO. PE-TS-400-154-12000A-A 001

TE 7T TECHNICAL SPECIFICATION FOR VOLUME 1I-B

OXYGEN DOSING SYSTEM SECTION - D3

NEYVELI LIGNITE CORPORATION (NLC) :
2X500 MW NEW NEYVELI TPP(SG PACKAGE) | REV.NO. 00 | DATE:

SHEET

Pressure / Differential Pressure / Flow / Level Transmitter

Table 9.1

Spacifications for Pressure / Differential Pressure / Flow / Level Transmitter

S.N | Features Minimum Requirements
Microprocessor based 2 wire type, HART
1 Type .
i protecol compatible
.2 .. SensorType Copacitive Piezo-electic
3 Output Signal 4:20 mA signals superimposed with HART
e signal.
s 4 ISignal Processing Unit Microprocessor based
f‘uw 160% of max. operating pressure.
5 Overpressure For vacuum service, the element shall have
under - range protection to full vacuum
10:1 for wvacuum ¢ very low pressure
6 Turn-down Ratio applications.
100:1 for other applications. |
+ 0.1% of calibrated span for six maonths up
7 | Stability to 70 Kgicm® and + 0.25% for range more
; than 70 Kgicm?ig).
8 Span and Zero drift x 0.016% per‘deg. C at max span & 0.11%
per deg. C at min. span.
Weather proof as per P 67 with corrosion
9 Enclosure Class resiszaﬁce coating. For hazar‘dous' area
explosion proof enclosure as descnbed in NEC
article 500
; Continuous, tamper proof, remote as well as
10 | Zero & span adjustability manual from instrument with zero suppression
and elevation facility.
11 ! Local Indicator To be provided
Q 12 Display Digiyai LQD Intggral Display {minimum 5 digiti
e R Engineering Upit -
g .13 . Process connection “" NPT (F)
14 . Electrical connection % NPT -
15 MOC of Electrical Housing Aluminum Alloy or better
16 ; Ambient Temperature ' 85 Deg. C
17 | Operating Voltage . 16-48VotsDC
18 | Load 60O Ohms {minimumj at 24 Volts DC
19 | Accusacy + 0.075% of span or better
20 : Response Time 160 milli-second or better
21 Adjustment/’ calibration: ; Centralised PC based system maintenance
. maintenance | per clause.
1. All transmitters shall be equipped with all necessary accessories like

valve manifolds, mounting bracket etc. Pulsation dampeners shall be
used where the process media is unstable for measurement such as at
the discharge of a pump. For absolute pressure transmitter, 2 valve
manifold: for gauge / vacuum pressure transmitter, 3 valve manifold and
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TITLE: SPEC. NO. PE-TS-400-154-12000A-A 001

TECHNICAL SPECIFICATION FOR VOLUME |I-B

OXYGEN DOSING SYSTEM -
NEYVELI LIGNITE CORPORATION (NLC) SECTION - D3

2X500 MW NEW NEYVELI TPP(SG PACKAGE) :EI\E/'E:Q 00 | DATE:

10.

for DP / level / flow transmitter, 5 vaive manifold shall be provided. In
case if it becomes necessary to use a DP transmitter for pressure
measurement then a 3 valve manifold shall be used in place of 2 valve
manifold.

Pressure transmitter shall have easily accessible span, zero and time
constant adjustments. A range suppression / elevation device shall be
provided wherever required.

For pressure ;/ differential pressure transmitter, proof pressure shail be
200% of maximum static process pressure,

All transmitter cases shall be dust — tight and rugged. Weather — proof
and explosion - proof cases shall be used in outdoor and hazardous
areas respectively. Protection clause shail be of IP 67 or better.

Transmitters for pressure / DP measurements of liquid and steam shall
always be installed below the sampling point, preferably with the
connection at the top.

Transmitters for pressure / DP measurements for gases and air shall
always be installed above the sampling point, preferably with the
connection at the bottom.

Transmitters with diaphragm seal system shall be considered when

. The process temperature is outside of the normal operating ranges
of the transmitter and cannot be brought into those limits with
impulse piping or

. The process is corrosive and would require frequent transmitter
replacement or unusual materials of construction or

. The process contains suspended solids or is viscous and may piug
the impulse piping or

. There is a need to make density or interface measurements or

. The process medium may freeze or solidify in transmitter or
impuise piping.

Diaphragm seal shall be either capillary type or direct mounted type
depending upon the application. Parts below the diaphragm shall be
removable for cleaning. The entire volume above the diaphragm shall be
completely filled with an inert liquid suitable for the application.

Differential pressure type level transmitters shall be used for range
above 1219 mm, for services requiring purge or where liquid might boil
in external portions.

Differential pressure type level transmitters for use on corrosive service
shall generally be diaphragm wafer with extended filled capillary type.
Flush or extended diaphragm type DP transmitter shall be considered for
special application. Diaphragm material shall normally be stainless steel
or any other special alloy.
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TITLE:
TECHNICAL SPECIFICATION FOR
OXYGEN DOSING SYSTEM

SPEC. NO. PE-TS-400-154-12000A-A001

VOLUME 1I-B

SECTION : D3

NEYVELI LIGNITE CORPORATION (NLC)
2X500 MW NEW NEYVELI TPP(SG PACKAGE)

REV.NO. 00 | DATE:

SHEET

Pressure Gauge/ Differential Pressure Gauge/Draft Gauge

Table 9.6

Specification for Pressure Gauge/ DP Gauge/ Draft Gauge

S.N Feature Minimum Requirement
1 Type Bourdon / Bellows / Diaphragm
2 Sensing Element Material AISI 316 S8
3 Movement Material AlIS| 304 SS
SN Feature Minimum Requirement
4 Case Material Protsction SS - 1P 65
Class
150 mm
5 Dial Size For Special application 250 mm shall be
used
} | i hi in 2
6 Scale ?ack ettering on white background in 270
°C arc
Normaily operate at 75% of its maximum
7 Range Selection pressure range. Instruments measuring
varying pressures shall operate in a band
of 60% of its maximum pressure range.
o ; o
8 Over rangs Protection 150% of maximum range by internal stop.
e Extarnal stop below zero.
External Micraometer screw for zero
9 Adjustment adjustment. internal micrometer screw for
range adjustment.
10 Stop at Max. Reading Shall be provided
11 Eiement Cennection Argon welding
% NPTiM} bottom connection for local
12 Process Connection mounting, back connection for panel
mounting
13 Accuracy == 1.0 % of full scale or better
14 Operating Ambient 50 “C {Max. continuous}
Temperature
oo Dias - -
15 Safety Feature Neoprene ?a ety Diaphragm (Blowout disc)
D at the back
16 Windowy Shatter-proof giass
) . SS 316 Fiange and Diaphragm, PTFE
7 ey . P P
! Chemical Seal Unit coated - block, Silicon O filling fluid
Snubbers for pulsating fluid applications -
3-way gauge cock - 2-valve manifold
Pigtail : Siphon for steam service .~ Gauge
18 Accessories Saver, if maximum or Design Pressure is
very high than the QOperaung Pressure
Counter Flanges - Boilts, Nuts, Gaskets
S8 Tag Plate

BHEL - PS- PEM-PPE! : NOIDA, SECTOR 16A, UP-201301

62 of 71




TITLE: SPEC. NO. PE-TS-400-154-12000A-A001
(TP 5 o7 TECHNICAL SPECIFICATION FOR VOLUME |I-B
OXYGEN DOSING SYSTEM SECTION - D3
[],/[ / NEYVELI LIGNITE CORPORATION (NLC) ' :
: 2X500 MW NEW NEYVELI TPP(SG PACKAGE) | REV.NO. 00 | DATE:
SHEET
1. Directly connected pressure measuring instruments shall be diaphragm,

bourdon or beliow type elements depending upon the services
conditions. In general, diaphragm elements shall be used in  the range
of O to 1000 mm water column pressure, bellow type element for
ranges of O tol Kg/cm2 and bourdon type element for ranges greater
than 1 Kg/em2.

2. Primary element material shall be corrosion resistant to process fluid or
diaphragm seals shall be provided for protection.

3.  For draft measurement Teflon coated beryllium copper diaphragm shall
be used.

4. Snubbers shall be floating pin type, externally mounted and externally
adjustable. [t shall be used for all pulsating services.

5. Diaphragm seals, filled type or mechanical type shall be furnished where
plugging of the element may occur or where suitable material is not
available in highly corrosive services. When chemical seals are required,
they shall be the clean out type with flushing connection.

6. Over-range protection shall be provided to at least 150 % of range. For
vacuum service, the element shall have under-range protection to  full
vacuum

7. Ranges of the gauges shall be so selected that the gauge normally
operates in the middle third of the scale and conform to IS 3624
standard dials, wherever necessary.

8. The sensing elements for all gauges shall be properly aged and factory
tested to remove all residual stresses and shall be SS 316 with forged
socket and tip of the same material. Elements above 70 Kg/sq. cm
range shall be bored instead of drawn.

9. For low pressure application where jong elements are used, well
supported protecting tube shall be installed to prevent mechanical
damage and erosion of the elements.
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TITLE:‘ SPEC. NO. PE-TS-400-154-12000A-A001

77 TECHNICAL SPECIFICATION FOR VOLUME II-B

OXYGEN DOSING SYSTEM .
NEYVELI LIGNITE CORPORATION (NLC) SECTION : D3

2X500 MW NEW NEYVELI TPP(SG PACKAGE) | REV.NO. 00 | DATE:

SHEET

Specifications for Junction Box

S.N Features Minimum Requirements
1 No. of Ways 32 {2X 16} with 20% spares terminals
2 Material & Thickness 3 mm thick Stainless steel
3 Protection class IP-85 for outdoor/ |P 65 for Indoor
4 Cable entry Bottom
. Suitable for Wall/column/structures
5 Mounting i
. mounting

Rail mounted cage-clamp type suitable

6 Terminal Blocks for conductor size up to 2.5 mm?

7 Grounding M6 earthing stud shall be provided

8 Gland plate Removable type
Single Lockable door with gasket, able

9 Door to open sideways, turn able hinge
based, latch type lock without handle
with common key.
Tag plate, clamps, fixtures, bolts {SS},

. nuts {SS), Gasket {(Neoprene). cable
10 | Accessories

giands {55}, lLugs {Brass), Fire proof
compound for sealing.

All JB’'s for outdoor application shall be provided with individual
canopies to prevent ingress of water.

All UB’ shall have provision to add 10% additional TB's.

The marking on terminal strips shall correspond to the terminal
numbering on wiring diagrams.

Separate Terminal blocks shall be used for Analog & Digital Signals &
also for signals with different voltage levels.

The terminal blocks shall be arranged with at least 100 mm clearance
between two sets of terminal blocks and between terminal blocks and
junction box walls,

Separate shield bus shall be provided with screw connection for
terminating cable shields.

All spare cable entries shall be provided with plugs.
All wires in JB shall be neatly dressed & ferruled,

Double deck type terminal block shall not be used.
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TITLE: SPEC. NO. PE-TS-400-154-12000A-A 001
CA
= TEOXYGEN DOSING SYSTEM - voLume_[I-B
NEYVELI LIGNITE CORPORATION (NLC)
2X500 MW NEW NEYVELI TPP(SG PACKAGE) | REV.NO. 00 [ DATE:
SHEET
SPECIFICATION FOR SOLENOID VALVE
1. | Type Single/Double coil type, corrosion resistant type
5 Toody e N Y e
3, | internals $5316
,,,,,,,,, " Sbrihg caie
5, Size ¥ inch
6. | Class of insulation H
7. | Electrical connection | 24 V OC from BOP-DCS
8. Connectivity Connectivity with BOP-DCS required for operation
9. | Pratection Class 1P-65
SPECIFICATION FOR MASS FLOW CONTROLLER {MFC})
1. Mass Flow Controller Bidder to select appropriate moda! subject to approvat
during detailed engineering

2. Expected flow of 50-300 GM/hr {for skid dosing at deaerator outlet} &

_ OXygen in process - 40-300GM/hr (for skid dosing at CPU outlet]
3. | MOC-Wetted part ; 55316
4, Cperating Pressure Pressure reducing vaive set pressure {refer PiD}
5 ;Transmitter Field mounted HART protecol compatible transmitter

compatible with the sensor
6. | Electrical connection 24V DC from BOP-DCS
7. Connectivity Connectivity with BOP-DCS required for operation
8. | Protection Class 1P-65
9. . Mass flow accuracy at 1%

" max flow
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TITLE:
TECHNICAL SPECIFICATION FOR
OXYGEN DOSING SYSTEM
NEYVELI LIGNITE CORPORATION (NLC)
2X500 MW NEW NEYVELI TPP(SG PACKAGE)

SPEC. NO. PE-TS-400- 154-120 00A-A001

VOLUME I

SECTION :

REV.NO. 00 | DATE:

SHEET

VOLUME-II
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TITLE:
v o]

fr1

TECHNICAL SPECIFICATION FOR
OXYGEN DOSING SYSTEM

NEYVELI LIGNITE CORPORATION (NLC)
2X500 MW NEW NEYVELI TPP(SG PACKAGE)

SPEC. NO. PE-TS-400-154-12000A-A001

VOLUME I

SECTION :

REV.NO. 00 | DATE:

SHEET

SCHEDULE OF PRE-BID CLARIFICATION

All clarification from the Technical Specification shall be filled in by the BIDDER clause by clause

in this format only.

REASONS

VOLUME CLAU | PAGE | SPECIFICATION | CLARIFICATION FOR
SECTION | SE NO. REQUIREMENT CLARIFICATION
NO.
PARTICULARS OF BIDDER / AUTHORISED REPRESENTATIVE
NAME DESIGNATION SIGNATURE DATE COMPANY SEAL
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THIS IS A PART OF TENDER TECHNICAL SPECIFICATION PE-TS-400-154-12000A-A001

SCHEDULE OF DEVIATIONS WITH COST OF WITHDRAWAL

PROJECT:-NEYVEL| L IGNITE CORPORATION (NLC)
2X500 MW NEW NEYVELI TPP(SG PACKAGE)

PACKAGE:- OXYGEN DOSING SYSTEM

JENDER ENQUIRY REFERENCE :-

NAME OF VENDOR:-

REFERENCE OF NATURE OF
TECHNICAL COST OF PRICE SCHEDULE ON COST OF
SLNO VOULME/ |PAGE| CLAUSE |SPECIFICATION/| COMPLETE DESCRIPTION OF WITHDRAWAL OF WHICH COSTOF | WITHDRAWL OF |REASON FOR QUOTING
SECTION | NO. NO. TENDER DEVIATION DEVIATION WITHDRAWAL OF DEVIATION |DEVIATION
DOCUMENT DEVIATION IS (POSITIVE/
APPLICABLE NEGATIVE)
TECHNICAL DEVIATION
COMMERCIAL DEVIATIONS
PARTICULARS OF BIDDERS/ AUTHORISED REPRESENTATIVE
NAME DESIGNATIONS SIGN & DATE

NOTES:

1. For self manufactured items of bidder, cost of withdrawal of deviation wiil be applicable on the basic price (i.e. excluding taxes, duties & freight) only.

2. For directly dispatchable items, cost of withdrawal of deviation will be applicable on the basic price including taxes, duties & freight.

3. Al the bidders have to list out ail their Technical & Commercial Deviations (if any) in detail in the above format.

4. Any deviation not mentioned above and shown separately or found hidden in offer, will not be taken cognizance of.

5. Bidder shall submit duly filted unpriced copy of above format indicating "quoted” in "cost of withdrawal of deviation” column of the schedule above along with their Techno-commaercia! offer,
wherever applicable.

6. Bidder shall furnish price copy of above format along with price bid.

7. The final decision of acceptance/ rejection of the deviations quoted by the bidder shall be at discretion of the Purchaser.

8. Bidders to note that any deviation (technical/commercial} not listed in above and asked after Part-| opening shall not be considered.

9. For deviations w.r.t. Payment terms, Liquidated damages, Firm prices and submission of E1/ E2 forms before claiming 10% payment, if a bidder chooses not to give any cost of withdrawal of
deviation loading as per Annexure-Vill of GCC, Rev-06 will apply. For any other deviation mentioned in un-priced copy of this format submitted with Part-i bid but not mentioned in priced copy of
this format submitted with Priced bid, the cost of withdrawl of deviation shali be taken as NIL.

10. Any deviation mentioned in priced copy of this format, but not mentioned in the un-priced copy, shall not be accepted.

11. All techno-commercial terms and conditions of NIT shail be deemed to have been accepted by the bidder, other than those listed in unpriced copy of this format.

12. Cost of withdrawt is to be given seperately for each deviation. In no event bidder should club cost of withdrawal of more than one deviation else cost of withdrawal of such deviations which
have been clubbed together shall be considered as NiL.

13. In case nature of cost of withdrawal (positive/negative) is not specified it shall be assumed as positive.

14. In case of descrepancy in the nature of impact (positive/ negative), positive will be considered for evaluation and negative for ordering.
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FORM NO PEM 6040-1

OXYGEN DOSING SYSTEM VOL III

gz e TITLE: ‘ SPECIFICATION NO. PE-TS-400-154-12000A-A001
TECHNICAL SPECIFICATION FOR

NEYVELI LIGNITE CORPORATION (NLC)
2X500 MW NEW NEYVELI TPP(SG PACKAGE) SHEET........ OF.....

1.

COMPLIANCE CERTIFICATE

The bidder shall confirm compliance with following by signing/ stamping this compliance certificate and
furnishing same with the offer:

The scope of supply, technical details, construction features, design parameters etc. shall be as

per technical specification & there are no exclusions/ deviations with regard to same.

QP/ test procedures shali be submitted in the event of order based on the guidelines given in
the specification & QP enclosed therein.

QP will be subject to BHEL/Customer approval in the event of order & customer hold points for
inspection/ testing shall be marked in the QP at the contract stage. Inspection/ testing shall be
witnessed as per same apart from review of various test certificates/ Inspection records etc.

The charges for 3rd party inspection (Lloyds, TUV or equivalent) for imported components shall
be included in the base price of the equipment by the bidder.

All drawings/data — sheets etc. to be submitted during contract shall be subject to
BHEL/Customer review/ approval. GA drawings, as submitted with offer at tender stage are for
reference purpose only and shall be subject to approval during contract stage.

There are no other deviations with respect to specification other than those furnished in the
‘Schedule of Deviations’.

The offered materials shall be either equivalent or superior to those specified. Also for
components where material is not specified it shall be suitable for intended duty, materials shall
be subject to approval in the event of order.

The commissioning spares (if any) are supplied on ‘As Required Basis’ & prices for same
included in the base price (If bidders reply to this is “No commissioning spares are required” and
if some spares are actually required during commissioning same shall be supplied by bidder
without any cost to BHEL).

All sub vendors shall be subject to BHEL/CUSTOMER approval.

Any special tools & tackles, if required, shall be in bidder’s scope.

PARTICULARS OF BIDDER / AUTHORISED REPRESENTATIVE

NAME

DESIGNATION SIGNATURE DATE COMPANY SEAL
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| P

BHEL DOCUMENTS NO.: PE-TS-400-154-12000A-

””" * SCHEDULE OF DECLARATIONS | VOLTH
SHEET........ OF......
* Bidder shall include this schedule both in technical and Price offers
DECLARATION
OO PPN certify that all the technical data and
information pertaining to this specification are correct and are true representation of the equipment/system
covered by our format proposal number Dated ....................... and there is no deviation to the

specification (except indicated in the deviation sheet (with cost of withdrawal).

I hereby certify that I am duly authorized representative of the Bidder’s company whose name appears
above my signature.

Biders Company Name e e

Authorised representative’s

Signature e
Name e
Bider’s Name The bidder hereby agrees to fully comply with
the requirements and intent of this
specification for the price indicated
PARTICULARS OF BIDDER / AUTHORISED REPRESENTATIVE
NAME DESIGNATION SIGNATURE DATE COMPANY SEAL
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NEYVELILIGNITE CORPORATION (NLC)
2X500 MW NEWNEYVEL TPP(SG PACKAGE)
PACKAGE:- OXYGEN DOSING SYSTEM
SUGGESTIVE UN-PRICI Cl LE

SL No. DESCRIPTION OF EQUIPMENT / ITEM QrTy. UNIT PRICE EX- | TOTAL PRICE EX-
WORKS (DULY WORKS (DULY
PACKED) PACKED)
(U] @ @ “) 5

1.0 |Total lump sum price on FCR site basis for design, 3
and testing at manufacturer’s works, start up and commissioning spares,supply and dispatch to power station site|
of skid mounted OXYGEN DOSING SYSTEM alongwith other iterns, freight, all prevailing taxes, duties and other|
levies of as required for tha total scope defined as per BHEL specificaton no. PE-TS-400-154-12000A-A001)
and q ificatk i with the bidders till date.

NOTES:
a)|Bidder to note that total pric:: indicated above at1.0 shall be considered for evaluation and hence should be complete in all respect for the full scope defined and considering all terms and conditions agreed.

b)|In case, price indicated abovve does not match with total of item wise break-up given aR.0, the higher price so shail be i for luation but in case of order, the same shail be placed at the lowest price.

2.0 |MAJOR BREAK-UP OF PRICES GIVEN IN 1.0 ABOVE

2.1 Total lump sum price on FOR site basis for design, i i ion and testing

manufacturer's works, packing, supply and delivery at site, including freight for OXYGEN DOSING SYSTEM|
complete with ail accessories for the total scope defined as per BHEL specification no. PE-TS-400-154-12000A
[A001 and i with the bidders till date.

2.1.1 |Oxygen dosing skid (including two cylinders mounted on each skid) 4nos.

212 |Accessories {as described! below)
Injector Assembly 8 nos
1/2" OD, 18 BWG, S8 316 tubing for oxygen dosing 00 m
SS 316 Tube fittings —tees 20 nos.
S5316 Compression fittings 74 708
SS 316 Tube fittings —90° slbows 20 08
Filled oxygen cylinders (Each of 50 It water volume filled at 204 Kg/cm2 pressure) 20 nos.
Rack ta hold 10 filled oxycjen cylinders 2 nos.
Supply of Commissioning spares/special tools & tackles inclusive of all taxes, duties etc. on "FOR" ste basis|
(as and if deemed necessary by the bidder for commissioning of his skid) (in case quoted, bidder to fumish price|
break up separately.;
Totalof 2.9, 2.1.2.2, 2.1.7.b, 2.1.2.c, 2.1.2.d, 2.1.2.¢, 2.1.21, 2.1.2.9, and 2}
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