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THIS IS THE PART OF TECHNICAL SPECIFICATION NO. PE-TS-425-154-A101.

DESEIN Volume-lI: General & Schedules
General Background and Salient Features

SPECIFICATION
FOR
BTG EPC CONTRACT

VOLUME Il - GENERAL & SCHEDULES

CHAPTER 1
PROJECT SYNOPSIS
1.0 GENERAL BACKGROUND AND SALIENT FEATURES
1.1 Introduction
Tamilnadu Generation and Distribution Corporation owns the proposed green-
field 1600 MW (2 units of 800 MW each) Coal Based Thermal Power Station.
The Project Site is located in Uppur, Valamavoor and Thiruppalaikudi villages of
Thiruvadanai Taluk, Ramanathapuram District.

1.2 Location

The proposed site for main power plant is located at Uppur in Ramnathpuram
District of Tamil Nadu.

The nearest Railway station is Thiruppalaikudi Railway Station, 3Kms from
site

ECR Connecting Ramanathapuram and Pattukottai is the nearest road
access.

The nearest airport is at Madurai at a distance of 140 km.
The nearest port is Tuticorin located at a distance of 130 km.

1.3 Type of Plant
The proposed 2 x 800 MW Super-Critical Power Project consists of coal fired
steam generator connected to a reheat type steam turbine generator along
with all the required auxiliaries. Circulating cooling water system is envisaged
for condenser cooling.
The description and salient technical data of the Steam Generator, Steam
Turbine Generator, Auxiliary systems, Electrical, Control & Instrumentation,

Civil etc. are explained elsewhere in the specification:

1.4 PROJECT INFORMATION

2 x 800 MW Supercritical Coal Based Uppur

Thermal Power Project
Spec. No. SE/E/T&H(P)/OT No.01 /2015-16
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1.1 Owner Tamil Nadu Generation and Distribution
Corporation Limited (TANGEDCO)
1.2 Project Title 2 x 800 MW Uppur Thermal Power Project
1.3 Owner’s Engineer Desein Private Limited; New Delhi
1.4 Project Site Location Place Uppur
State Tamil Nadu
Country India
1.5 Nearest Railway Station Ramanathapuram at 28 KM away
1.6 Nearest City Ramanathapuram
1.7 Nearest Highway ECR Connecting Ramanathapuram and
Pattukottai
1.8 Nearest Airport Domestic air port at Madurai (140 KM)
1.9 Nearest Sea Port Tuticorin Port (130 KM)
1.10 Site Elevation +45m
1.11 CLIMATOLOGICAL
DATA
i.) HIGHEST 37.8°C
TEMPERATURE
RECORDED
ii.) MINIMUM 22.3°C
TEMPERATURE
RECORDED
iii.) DRY BULB|: [ 30 £10°C
TEMPERATURE (DBT) 50°C (for electrical equipment)
FOR DESIGN
PURPOSE
iv.) RELATIVE HUMIDITY |: | 75 £15%
FOR DESIGN
PURPOSE
v.) ANNUAL RAINFALL 827 mm (avg.)
1.12 Source of Water Sea
(Distance from site)
1.13 Primary Fuel & Source Imported Coal (Indonesia and S. Africa)
1.14 Startup Fuel & Source HFO/ L.D.O. (Domestic)
1.15 Earthquake Data Zone lll as defined in IS: 1893-2002
15 Access to Site
Site is well connected and located along ECR Connecting Ramanathapuram
and Pattukottai. Site is well connected by rail also.
1.6 Plant Rating, Capacity, Availability, PLF

que-REVANCE GiNEEg,,
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Each of the two units shall have a Turbine maximum continuous rating
(TMCR) of 800 MW at generator terminals based on the following site
conditions.

= Ambient air temperature

= Condenser cooling water inlet temperature of 33°C and 9°C
temperature rise across the condenser.

= Generator power factor of 0.85.

= Fuel specification as given elsewhere.

= Design temperature for electrical equipment is 50°C.

The VWO capacity of the steam turbine shall not be less than 105% of TMCR
flow at rated parameters. Boiler maximum Continuous Rating (BMCR) will be
established to match the steam flow at VWO conditions, but BMCR flow shall
not less than 108% of TMCR flow.

The capacity of the unit is selected so as to deliver the rated output even after
ageing that will occur between overhauls, as a result of deposition of salts in
turbine blades, wear and tear etc.

The plant load factor (PLF) being considered is 85%.
1.7 Power Evacuation

Power will be evacuated from the proposed thermal power station at 765 KV
voltage level through 765 KV transmission lines . The power evacuation lines
would be double circuit 765 KV lines which will act as Line in & Line out
circuit.

1.8 Site Selection

The following factors which influence the project site selection have been
found very favourable to establish and operate the project.

Availability of fuel.

Existing power plant

Availability of adequate cooling water.

Availability of adequate land for locating the power plant with

approach roads.

Suitability of land from topographical and geological aspects

Proximity of National Highways, Ports & Transport of fuel &

heavy equipment.

g. Facility for interconnection with transmission and distribution
system for evacuation of power.

h. Environmental aspects.

cpow

o0

Total land required for the project is approx. 900 acres which is under the
possession of TANGEDCO.

1.9 Fuel

1.9.1 Source of Fuel

2 x 800 MW Supercritical Coal Based Uppur

Thermal Power Project
Spec. No. SE/E/T&H(P)/OT No.01 /2015-16
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Coal shall sourced from Indonesia or any other source Domestic coal
requirement for the power plant will be sourced from coal mines in Orissa.

The steam generator shall be designed for the following conditions :

e Best Coal — 100% Imported Coal
e Design Coal — 70% Imported & 30% Domestic Coal
e Worst Coal — 50% Imported & 50% Domestic Coal

The analysis of fuel is given below :

1.9.2 Coal Analysis:

Coal Quality Parameters

SL.NO | DESCRIPTION DOMESTIC COAL IMPORTED COAL
1. HIGHER HEATING | 2800 (GCV as | 6250 ( GCV Air dried
VALUE received basis) basis)
-As Fired basis given 5642 (as received
Kcal/kg basis)
2. TOTAL MOISTURE % During rainy season 16.5%
20% ( inherent +
surface)
3. HGI* 45 to 55 51
Abrasiveness  expected | Average 52
YGP 50 to 70 mg/kg
Shale and sand stone | 20% max.
content upto 50 mm.
Feed coal size

* for SG design the belnded coal is the weighted average of the parent coal. For mill
design HGI 45 shall be considered,
DOMESTIC COAL

Sr. No. Particulars Units Parameters
A. Proximate Analysis
1. Moisture % 16.00
2 Volatile Matter % 19.00
3 Ash % 45.00
4 Fixed carbon % 20.00
Total % 100
B. ULTIMATE ANALYSIS,
% ( As received)
1. Carbon % 27.70
2. Hydrogen % 2.60
3. Nitrogen % 0.52
4. Oxygen % 7.26
5. Sulphur % 0.50
6. Ash % 45.00
7. Moisture % 16.00

que-REVANCE GiNEEg,,
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Sr. No. Particulars Units Parameters
8. Carbonates % 0.38
9. Phosphorous % 0.04
10. Others % -
Total % 100.00
C. Ash fusion | deg C
temperature
1. Initial deformation, IT deg C 1100
2. Spherical, ST deg C 1200
3. Hemispherical, HT deg C 1300
4. Fluid, FT deg C -
D. Ash Analysis, %
1. Sio2 % 59.54
2. Al 2 03 % 29.00
3. Fe203 % 6.42
4, CaO % 1.50
5. Na20 % 0.08
6. K20 % -
7. TiO2 % 1.60
8. SO3 % 0.25
9. P205 % 0.51
10. MgO % 0.50
11. Others % 0.60
12. Total 100.00
E Resistivity of fly ash Ohm - cm 1.73x 10M2

IMPORTED COAL

Sr. Particulars Units Parameters
No.
A. Proximate Analysis

(As received)
1. Moisture % 16.50
2. Volatile Matter % 36.45
3. Ash % 6.62
4, Fixed carbon % 40.43
5 Total % 100.00
B. ULTIMATE ANALYSIS,

% (As received)
1. Carbon % 60.12
2. Hydrogen % 4.38
3. Nitrogen % 1.48
4. Oxygen % 10.37
5. Sulphur % 0.53
6. Ash % 6.62
7. Moisture % 16.5
8. Carbonates % -
9. Phosphorous % -
10. Others % -

Total % 100.00
C. Ash fusion temperature | deg C
1. Initial deformation, IT deg C 1230
2. Spherical, ST deg C 1270

que-REVANCE GiNEEg,,
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Sr. Particulars Units Parameters
No.
3. Hemispherical, HT deg C 1320
4, Fluid, FT deg C -
D. Ash Analysis, %
1. Sio2 % 36.00
2. Al 2 O3 % 13.90
3. Fe203 % 14.80
4, CaO % 12.70
5. Na20 % 0.70
6. K20 % 1.70
7. TiO2 % 0.80
8. S0O3 % 10.60
9. P205 % 0.20
10. MgO % 8.60
11. Others % -
12. Total % 100.00
The plant should be suitable to accept imported coal sourced from any country. The
limiting parameters of imported coal are furnished below :
S. Particulars Unit Parameter
No.
1 Total Moisture (ARB) % Up to 23 (Max)
2 Ash (ADB) % Up to 20 (Max)
3 Gross Calorific  Value | Keal / Kg 5800 - 6500
(ADB)
4 Sulphur (ADB) % Up to 1 (Max)
5 Fixed Carbon (ADB) % 30-50
6 Volatile Matter (ADB) % 25-45
7 HGI 45-60
8 IDT (Under Reducing | Deg C 1100-1250
Atmosphere)
9 Size Mm <50
Note: ADB stands for “As dried Basis” and ARB for “As Received Basis”
1.9.3 Specification of LDO
Specific gravity @ 15° C 0.8348
Gross calorific value, Kcal/kg 10400
Pour point “°C” max. 12
Flash point “°C” min. 66
Sulphur % “T” max. 0.5
K. Viscosity in Centistokes @ 50° C max. 7.5
Ash by wt. % 0.01

Water & sediment Vol. Max. %

0.25

2 x 800 MW Supercritical Coal Based Uppur

Thermal Power Project
Spec. No. SE/E/T&H(P)/OT No.01 /2015-16
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1.9.4 Specification of HFO
Flash point “°C” min. 66
K. Viscosity in Centistokes @ 50° C max. 370
Ash by wt. % 0.1
Water content by volume % max 1
Sediment by weight % max 0.25
Total Sulphur by weight % max 4.5
Gross calorific value, Kcal/kg 10800
195 Fuel Linkage

Coal is proposed to be imported from Indonesia or any other country and
blended with domestic coal.

1.9.6 Fuel Transportation

The coal shall be received at Tuticorin port and transported by rail from there.
1.10 Source Of Water
1.10.1 Source

The raw water intake shall be from Bay of Bengal.

1.10.2 Chemical analysis of Sea Water:
S.No. Parameters Value (ppm)
1. | Total Solids 35,000
2. | Dissolved solids 21,620
3. | Suspended Solids 580
4. | Ignited residue 17,500
5. | Volatiles Solids 4,700
6. | Acid Insolubles 112
7. | Chlorides (as Cl) 20,232
8. | Sulphates (as SO4) 1,457
9. | Iron (as Fe) 70
10.| Total alkalinity (as CaCQO3) 525
11.] Alkalinity due to Normal Nil
Carbonates (as
CaCO0:s)
12.| Alkalinity due to bi-Carbonates | 525
(as CaCOs)

AEVANCE IN ENGIy g
ING
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1.10.3

1.11

1.12

1.13

1.14

13.| Total hardness (as CaCO3) 8,155
14.| Permanent hardness (as CaCQOs3) | 6,200
15.| Temporary hardness (as CaCO3s) | 1,955
16.| Calcium hardness (as CaCO3) 1,255
17.| Magnesium hardness (as | 6,900
CaCO0s3)
18.| PH 8.2

Requirement

The requirement of water for the plant will be for meeting the requirement of
make up for the re-circulating cooling water system, dust suppression system
in coal handling plants, ash disposal system and the RO/ D.M. water plant
which will be supplying the power cycle make up requirements, etc. In
addition the water requirements will be for drinking and service purposes.
Water requirement is estimated as approx. 18000 m*/hr.

Source of Equipment

The proposed plant will be supplied, erected and commissioned on EPC
basis with BTG & BOP as separate packages..

Power Evacuation Plan

Power will be evacuated from the proposed thermal power station at 765 KV
voltage level and fed to Tamil Nadu Transmission Corporation Limited
(TANTRANSCO). The Karaikudi substation is about 40 KM north west of the
plant.

Average Yearly Generation

The average yearly generation is calculated considering the following.

o The expected plant load factor is 85 %. With this PLF the average
yearly generation will be around 11914 Million units.

INFORMATION FOR ENVIRONMENTAL APPRAISAL

1.0 GENERAL INFORMATION
ABOUT THE PROJECT

1.1 Name / Title of the Project : 2 x 800 MW Supercritical Coal
Based Uppur Thermal Power
Project

1.2 Name of Owner : Tamilnadu Generation and
Distribution Corporation
(TANGEDCO)

2 x 800 MW Supercritical Coal Based Uppur

Thermal Power Project
Spec. No. SE/E/T&H(P)/OT No.01 /2015-16
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1.3

1.4

1.4.1

1.45.2

1.5.3

1.5.4

1.5.5

1.5.6

1.5.7

1.5.8

1.6

1.7

2.0

2.1

Location of the Project

Capacity of the project under
consideration

Govt. land / Private land /
others

Topographical feature,
demographic profile &
physiography

Nature of soil

Distance from the nearest
town / city / major human
settlements

Population to be displaced

Distance from water source

Area of forest land, if involved

Distance of forest from the site :

Is this an extension?
If so
existing plant

What is the ultimate capacity
envisaged

GENERAL
ENVIRONMENTAL
INFORMATION

Area of the land proposed to
be acquired

i. Area required for plant

ii. Ash disposal

indicate capacity of

Uppur, Valamavoor and
Thiruppalaikudi Villages,
Ramanathapuram District, Tamil
Nadu

2x 800MW

Land being acquiured

Refer Volume VI

Clayey soll

Madural — 140 KM

Nil
Approx. 1 km
Nil

N.A

No

2 x 800 MW

Refer Plot
acquired

Plan Land already

900 Acres

100 % dry fly ash disposal and
100% wet bottom ash disposal is
envisaged to existing ash pond.

2 x 800 MW Supercritical Coal Based Uppur

Thermal Power Project
Spec. No. SE/E/T&H(P)/OT No.01 /2015-16
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iii. Plant facilities :  The area is adequate for locating
all the required systems for 2x800
MW.
2.2 Area proposed to be built-up : Power station will be built-up in
or developed the proposed site as indicated in
the plot plan.
2.3 Specify site characteristics : Site is adjacent to Bay of Bengal

River basin/ estuarine /
coastal / others

2.4 Is the site situated in the : No
forest area? Give following
details
241 Area : NA
2.4.2  Type of forests : NA
2.5 Is site situated near to the : N.A.

forests? Give the distance
from the site.

\
2.6 Give a description of the flora
within 25 km of your plant
site under the following
heads >
a. Crops :
b. Forest . | Refer details in the specification
Jelsewhere.
c. Grassland
d. Endangered species
e. Others (Specify)
2.6.2 Give details of the following
features, if they exist, within
a radius of 25 km of the
proposed site?
i. Fisheries
ii. Sanctuary / natural
park biosphere
reserve
iii. Lakes / ponds /
reservoir
iv. Stream / river :
V. Estuary / sea : Bay of Bengal is 1 km from site
Vi. Hills / mountains :
Vii. Historic / cultural /
tourist /

archaeological scenic

2 x 800 MW Supercritical Coal Based Uppur

Thermal Power Project
Spec. No. SE/E/T&H(P)/OT No.01 /2015-16

Vol 11410439
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sites / defence
installations

2.7 Human settlement

2.7.1 Total number of persons
proposed to be employed

i. During construction

ii. During operation

2500

1200(0.75person/MW) TANGEDCO

. direct employees

Thermal Power Project

Vol 1h11 430

2 x 800 MW Supercritical Coal Based Uppur

Spec. No. SE/E/T&H(P)/OT No.01 /2015-16
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1.1

1.2

2.0

3.0

TITLE : SPECIFICATION NO.: PE-TS-425-154-A101
2 X 800 MW UPPUR STPP (STAGE-I, UNIT 1 &
2) BTG PACKAGE

TECHNICAL SPECIFICATION FOR OXYGEN SUB-SECTION: IA

DOSING SYSTEM REV. NO. 00 DATE :27.12.2017

SCOPE

Design (i.e. preparation and submission of drawing /documents including “As Built” drawings and
O&M manuals), engineering, manufacture, fabrication, assembly, inspection/ testing at vendor's &
sub-vendor's works, painting, maintenance tools & tackles (as applicable), fill of lubricants &
consumables (excluding chemicals), mandatory spares along with spares for erection, start-up and
commissioning as required, forwarding, proper packing, shipment and delivery at site for 2 x 800 MW
UPPUR STPP (Stage-l, Unit 1 & 2) BTG Package Oxygen Dosing System, complete with all
accessories for the total scope as specified hereinafter.

Broad scope of work of this package includes all equipment and accessories. Please also refer C&l
section for C&l scope.

The Oxygen dosing system as specified in Technical Specification shall consist of the followings:

o Entire Oxygen dosing system mounted on skid as per P&IDs and Data Sheet-A.

¢ Instrumentation (minimum) as per the enclosed P&ID.

e Start-up & commissioning spares as required, mandatory spares as specified.

e Racks (2 Nos.) each to hold 32 cylinders, cylinders (64 Nos.), injector assemblies (8 nos.),
tees (20 nos.), elbows (20 nos.), loose tubing (400 meter), compression fittings (70 nos.) for
loose tubing.

e  Foundation nuts & bolts to fix each skid on the floor, as required.

SCOPE OF SERVICES

The bidder’s scope also includes following services for scope under this specification:-

v' Design and engineering.

v Fabrication of the skid mounted oxygen dosing system.

v' Painting as per the enclosed painting schedule. However, any variation in the painting
schedule as finally approved by customer shall be taken care by the bidder without any
commercial and delivery implication. Color-coding scheme shall be intimated to vendor during
detailed engineering.

Inspection and testing of the skid as per the approved quality assurance plan.
Supply of the skid mounted oxygen dosing system up to the power plant site along with all
accessories as defined in the technical specification.

<]

CIVIL SCOPE
Nil.

OXYGEN DOSING SYSTEM: (2 SKIDS PER UNIT; TOTAL= 4 SKIDS)
(Refer Drawing. No. PE-DG-425-154-A101 RO)

One skid of Oxygen Dosing System consists of the following:-

v One number of bank of two oxygen cylinders, dosing at downstream of Deaerator/ CPU
outlet.

v" Two number of Pressure Regulator as per Section D1 and Data Sheet — A.

v' 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.

v" Control & instrumentation as per P&ID of Oxygen Dosing System, Data sheet-A, Section IB,
and IIB.

TERMINAL POINTS

i. All field instruments (pressure and flow transmitters), solenoid valves and MFC shall be
terminated at JB by the oxygen dosing vendor for further connection to DCS by BHEL.

ii. All vent connections shall be connected via vent header and terminated at one point of the skid
for further connection to atmosphere, if required, by BHEL.

iii. Dosing termination point shall be after MFC and terminated at one point by the oxygen dosing
supplier for further interconnection till dosing locations by BHEL.

15 of 130
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6.0

7.0

8.0

TITLE : SPECIFICATION NO.: PE-TS-425-154-A101
2 X 800 MW UPPUR STPP (STAGE-I, UNIT 1 &
2) BTG PACKAGE

TECHNICAL SPECIFICATION FOR OXYGEN SUB-SECTION: IA

DOSING SYSTEM REV. NO. 00 DATE :27.12.2017

iv. 24 V-DC connection to SV-3, SV-4 and SV-5 shall be directly connected by BHEL.
QP AND SUB VENDOR APPROVAL

4.1 The quality assurance plan is enclosed elsewhere in technical specification. However
requirement of detailed QP, inspection checklist, certificate of conformance etc. for each
equipment and sub-vendor shall be finalized 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 all the QAP’s/ check lists etc. shall be submitted to Customer/ BHEL for approval.
All inspection & testing etc. shall be carried out accordingly.

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

DOCUMENTS TO BE SUBMITTED BY BIDDER ALONG WITH THE BID

BIDDER SHOULD SUBMIT THE SIGNED AND STAMPED COPY OF THE FOLLOWING
DOCUMENTS:

. Deviation, if any in the enclosed Schedule of deviation with cost of withdrawal only with
mention of specification clause for which deviation is being asked. (Stamped & Signed).

. Compliance certificate (stamped & signed).

. Price Schedule duly filled in (stamped & signed).

. List of Recommended spares, if any (stamped & signed).

Note: Any other documents submitted by bidder except as asked in the bid’s specification shall not be
evaluated & considered as null & void.

DRAWING/ DOCUMENTS REQUIREMENT
For the drawings/ documents submission schedule, please refer ANNEXURE-III.

For the drawings/ documents submission procedure, please refer ANNEXURE-VI. 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. Bidder to comply with the observations of the BHEL and CUSTOMER without price &
delivery implication.

SPARES

7.1 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.

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

MANDATORY SPARES
8.1 The list of mandatory spares considered essential by the BHEL & Customer is indicated in
Annexure- V.

8.2 All mandatory spares shall be delivered at site at least two months before scheduled date of
initial operation of the first unit. However, spares shall not be dispatched before dispatch of
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TITLE : SPECIFICATION NO.: PE-TS-425-154-A101
2 X 800 MW UPPUR STPP (STAGE-I, UNIT 1 &
2) BTG PACKAGE

TECHNICAL SPECIFICATION FOR OXYGEN SUB-SECTION: IA

DOSING SYSTEM REV. NO. 00 DATE :27.12.2017

8.4

8.5

8.6

8.7

corresponding main equipments.

Whenever the quantity is indicated as a percentage, it shall mean percentage of total
population of that item in one unit, unless specified otherwise, and the fraction will be
rounded off to the next higher whole number.

Wherever quantity is specified both as a percentage and a value, the Bidder has to supply the
higher quantity until & unless specified otherwise.

The spares shall be treated and packed for a long storage under the climatic condition
prevailing at site.

Each spare part shall be clearly marked and labelled on the outside of the packing with its
description. When more than one spare part is packed in a single case, a general description of
the content shall be shown on the outside of such case and a detailed list enclosed. All cases,
containers, and other packages must be suitably marked and numbered for the purpose of
identification.

The Bidder shall note that if there in any change/ variation in equipment/ system during detail
engineering which causes any change/ variation in the essential spares quantity, the same shall
be supplied without any commercial implications. The price indicated for the mandatory spares
shall be considered for the purpose of evaluation.

START-UP AND COMMISSIONING SPARES

Start-up and Commissioning spares are those which would be required during plant or equipment
testing, start-up and commissioning. All spares used until the plant is finally handed over by the
Contractor to the Owner come under this category. Commissioning spares if deemed necessary by
the bidder for commissioning of oxygen dosing 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.

10.0 RECOMMENDED SPARES

10.1 Bidders shall furnish a recommended spare parts schedule which the Bidder considers

necessary and which has not been specified in the list of mandatory spares for the normal and
trouble free plant operation for 3 years operation along with their offer for all equipment under
the scope. The list of spares shall include such spares which are to be stored to achieve the
plant availability level indicated by the bidder. The unit price of each recommended spares shall
be indicated separately and shall not be quoted along with the lumpsum price. The price
indicated for the recommended spares shall not be considered for the purpose of evaluation.

10.2 All spares supplied under this contract shall be strictly interchangeable with the parts for which

they are intended to be replacements. The spares shall be treated and packed for long storage
under climatic conditions prevailing at the site, e.g. small items shall be packed in sealed
transparent plastic bags with desiccator packs as necessary.

11.0 SPECIAL TOOLS AND TACKLES

One set of all special tools shall be furnished and shipped with each piece of equipment for
dismantling, maintenance, adjustment, and calibration of the equipment. The tools shall be
shipped in separate heavily constructed wooden boxes provided with hinged covers and
padlock hasps.

The Contractor shall supply under this contract all maintenance tools for each piece of
equipment/ system and it shall be boxed separately and the boxes shall be appropriately
marked for shipment and identification of contents.

A weather-proof itemized list of the contents shall also be attached to the outside of each
container.

The maintenance tools shall include all special handling rigs, bars, slings, cable and all
specialized equipment for control system maintenance such as extender boards, scopes, and
all software and hardware. Further, Bidder shall also include a full set of regular maintenance
tools and tackles required. Bidder shall also include all maintenance tools and tackles in their
scope. Total price of all the maintenance tools and tackles shall be included in the quoted
lump sum price.
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TITLE :
2 X 800 MW UPPUR STPP (STAGE-I, UNIT 1 &
2) BTG PACKAGE

SPECIFICATION NO.: PE-TS-425-154-A101

TECHNICAL SPECIFICATION FOR OXYGEN

SUB-SECTION: IA

DOSING SYSTEM REV. NO. 00 DATE :27.12.2017

12.0 PACKING

To prevent damage to any equipment/ item 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.

Bidder shall submit the packing details during detailed engineering for approval. Any changes
required in packing details shall be complied by the bidder without any price and delivery implication.

13.0 PAINTING

Bidder to note that painting shall be as per approved painting schedule to be finalized during detailed
engineering. However the same shall be prepared in line with the schedule enclosed in Section A/
Annexure-IV.

14.0 OTHER DESIGN REQUIREMENTS

Bidder to note that other design requirement of the Oxygen dosing skids shall be as below: -

All the terminal points shall be easily accessible and towards one side of skid.

All valves shall be easily accessible for the operator.

All equipment shall have SS name plate clearly indicating the equipment name.

Tube fittings of the system shall be done using elbows and tees. Tube bending is not
acceptable.

All JBs shall be mounted in their respective dosing skids only.

MFC shall also be mounted in an enclosure. DOP of enclosure shall be IP-65 minimum. Other
technical requirements of this enclosure shall be in line with JB details indicated elsewhere in
the specification.

All cylinders supplied should conform to “Gas Cylinder Rules, 2004” and CCE license for the
same shall be arranged by the bidder.

All items supplied for the oxygen dosing systems shall be suitable for oxygen service. Bidder
shall provide the certificates indicating items are oxygen cleaned or suitable for oxygen
service.

All the instruments/ equipment/ electrical items shall be provided & designed with maximum
star rating as available in line with energy conservation policies notified by BEE, GOI at the
time of supply.

15.0 MISCELLENEOUS REQUIREMENTS

Finish paints for touch-up painting of equipment after erection at site in sealed container.
Document approval by Customer/ BHEL 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 and BHEL for approval,
approved document (with implicit deviation) will not be cited as a reason for not following the
specification requirement.

In case vendor submits revised drawing after approval of the corresponding drawing, any
delay in approval of revised drawing shall be to vendor’s 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/ BHEL end, delay in review/ approval of drawing beyond one
month will be to Customer/ BHEL account.

Relevant requirements as per GTR, GCC, ECC & SCC. Any statutory requirement / clearance
required for the packages from government / local body shall be in bidder’s scope.

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

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 concerned
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TITLE : SPECIFICATION NO.: PE-TS-425-154-A101
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2) BTG PACKAGE

TECHNICAL SPECIFICATION FOR OXYGEN SUB-SECTION: IA

DOSING SYSTEM REV. NO. 00 DATE :27.12.2017

Engineering representatives along with the project manager for discussion and approval.
Meeting can be held at site also.

Latest version of all codes and standards to be followed.

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

QUALITY PLAN FOR OXYGEN DOSING SYSTEM
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MANUFACTURER'S PROJECT :
NAME & ADDRESS : MANUFACTURING QUALITY PLAN PACKAGE : OXYGEN DOSING SYSTEM
ITEM: QP.NO : CONTRACT NO.
OXYGEN DOSING SYSTEM REV. : MAIN SUPPLIER : BHEL/PEM/NOIDA
SUB - SYSTEM : DATE : BHEL QP.NO
DEAERATOR & CEP DISCHARGE DOSING |PAGE : NTPC OP. NO
EXTENT OF AGENCY**
S.NO. | COMPONENTS/ OPERATION CHARACTERISTICS CHECKED CATEGORY TYPE/ METHOD CHECK CHECK REFERENCE DOCUMENT ACCEPTANCE NORMS FORMAT OF RECORDS T I REMARKS
M C N
1 2 3 4 5 6 7 8 9 D* 10 11
1.0 WELDER'S QUALIFICATION
WELDING PROCEDURE o
11 WESLFI,DEE%FJEEA{II(S)QN(IXV’\TSE . CORRECTNESS MA SCRUTINY 100% ASME IX ASME IX QW 482 P v \Y
12 PROCEDURE QUALIFICATION WELD SOUNDNESS & WELDING MA PHYSICAL TEST 100% ASME IX ASME IX QW 483 & QW 484 P \Y \Y
BECORD PERFORMANCE
MTC, HYDRO TEST & RELEVANT o AS PER APPROVED MFRS
2 EMPTY OXYGEN CYLINDER TESTS AS PER IS 728E MA IS 7285 100% APPROVED DATASHEET DATASHEET CERTIEICATE P \ v
AS PER MODEL
3 VALVES (BODY & BONNET) MATERIAL MA - 100% APPROVED DATASHEET DECODIFICATION MENTIONED MANUFACTURERS COC P \Y \
IN MFRS CATALOGUE
4 INSTRUMENTS
MOC FOR WETTED PARTS, AS PER APPROVED MERS
4.A PRESSURE GAUGE CALIBRATION & BOURDON OVER MA MEASUREMENT UTYPE APPROVED DATASHEET DATASHEET CERTIEICATE P \Y Y
PRESSURE PROTECTION & TYPE
CALIBRATION, OVERLOAD AS PER APPROVED
4.B PRESSURE TRANSMITTER PROTECTION & TYPE TEST MA MEASUREMENT 100% APPROVED DATASHEET MANUFACTURERS COC P \Y \
DATASHEET
CERTIFICATE
AS PER MODEL
5 SOLENOID VALVES MATERIAL MA VISUAL 100% APPROVED DATASHEET DECODIFICATION MENTIONED MANUFACTURERS COC P \Y \Y
IN MFRS CATALOGUE
CYLINDER PRESSURE AS PER MANUFACTURERS
o
6 REGULATOR MATERIAL MA VISUAL 100% APPROVED DATASHEET CATALOGUE MANUFACTURERS COC P \Y v
COUNTUNITY,IR-HV-IR & DEGREE AS PER APPROVED MFRS COC &
. o
7 TERMINATION BOX OF PROTECTION MA ELECTRICAL 100% APPROVED DATASHEET DATASHEET INSPECTION REPORT P \Y \Y
CHEMICAL & PHYSICAL APPROVED DRAWING APPROVED DRAWING
o
8 TUBING CHEMICAL & PHYSICAL MA TEST 100% DATASHEET DATASHEET LAB REPORT P \Y \Y
APPROVED DRAWING & APPROVED DRAWING &
o
9 MASS FLOW CONTROLLER CALIBRATION REPORT MA ELECTRICAL 100% DATASHEET DATASHEET CALIBRATION REPORT P \ \Y
AS PER MODEL
10 FITTING MATERIAL MA VISUAL 100% APPROVED DRAWING DECODIFICATION MENTIONED MANUFACTURERS COC P \Y \
IN MFRS CATALOGUE
11 FINAL ASSAMBLY DIMENSION, ORIENTATION & MA MEASUREMENT 100% APPROVED DRAWING APPROVED DRAWING INSPECTION P w w
COMPLETENESS.
APPROVED DRAWING /
o
FAT LEAKAGE N2 FILL FOR 2HR 100% FACTORY ACCEPTANCE TEST NO LEAKAGE INSPECTION REPORT P w w
12 POWDER COATING STAMPING DFT MEASUREMENT MI VISUAL 100% NTPC APF;T:?_‘\IIEEMDEPAINTING P w \Y
13 PMI Test for SS GRADE CONFIRMATION MA CHEM.TEST 100% BHEL APPD.DATA SHEET/DWG BHEL APPBngA SHEET/ INSPECTION REPORT P w w
NOTES: ALL INSTRUMENTS SHALL BE OXYGEN CLEANED AND SUITABLE FOR OXYGEN SERVICE. MANUFACTURERS COC CERTIFYING THE SAME REGARDING OXYGEN CLEANED SHALL BE SUBMITTED FOR REVIEW DURING FINAL INSPECTION.
LEGEND : DOC NO. REV : CAT .
* RECORDS IDENTIFIED WITH "TICKS" SHALL BE ESSENTIALLY
INCLUDED BY CONTACTION IN QA DOCUMENTATION.
MANUFACTURER/ MAIN SUPPLIER ** M : MANUFACTURER/SUB-CONTRACTOR
SUB SUPPLIER C : BHEL, N: CUSTOMER FOR CUSTOMER USE
SIGNATURE INDICATE "P" PERFORM, "W" WITNESS, AND "V" VERIFICATION AS APPROPRIATE, REVIEWED BY APPROVED BY APPROVAL SEAL
"CHP" SHALL BE IDENTIFIED IN COLUMN"N".

21 0f 130




TITLE : SPECIFICATION NO.: PE-TS-425-154-A101
2 X 800 MW UPPUR STPP (STAGE-I, UNIT 1 &
2) BTG PACKAGE

TECHNICAL SPECIFICATION FOR OXYGEN SUB-SECTION: IA

DOSING SYSTEM REV. NO. 00 DATE :27.12.2017

TEST PROCEDURE FOR OXYGEN DOSING SYSTEM
e 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.

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

e 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.

e 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.

e Functional testing of calibrated components (equipment/ 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.

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

e Inert test run using nitrogen to demonstrate flow.

e Final Assembly & Factory Acceptance Test will be witnessed by BHEL & CUSTOMER.
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ANNEXURE - I

SUB VENDOR LIST (INDICATIVE)
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SUB VENDOR LIST - MECHANICAL
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TITLE :

2 X 800 MW UPPUR STPP (STAGE-I, UNIT 1 &

2) BTG PACKAGE

SPECIFICATION NO.: PE-TS-425-154-A101

TECHNICAL SPECIFICATION FOR OXYGEN

DOSING SYSTEM

SUB-SECTION: IA

REV. NO. 00

DATE :27.12.2017

ITEM

SUPPLIERS

PLACE

REMARKS

FILLING OF OXYGEN

CYLINDER

FILLING OF EMPTY CYLINDERS
MAY BE DONE FROM ANY CCE
LICENSED OXYGEN GAS FILLER

AS APPLICABLE

BPCL ALLAHABAD
2 E'\\(AELESQ GEN EVEREST KANTO BOMBAY
MARUTI KOATSU CYLINDER LTD | HALOL, GUJARAT
HAMLET USA
3. \C/:E\(/:é VALVEBALL [com e — =
PARKER USA
HAMLET USA
EXCEL HYDRO MUMBAI
SCHNEIDER GERMANY
HY LOK KOREA
DK TECH KOREA
ANDERSON GREENWOOD USA
ASLACH MUMBAI
4 | VALVE MANIFOLD HP VALVE AND FITTING CHENNAI
HYD AR LONAVLA
FLUID CONTROL MUMBA
MICRO PRECISION FARIDABAD
PARKER USA
SWAGELOK USA
BALDOTA MUMBAI
5. | PRESSURE TESCOM USA
REDUCING VALVE SWAGELOK USA
SWAGELOK USA
HAMLET USA
6. | TueiNG PARKER USA
SANDVIK USA
VIKAS INDUSTRIAL PRODUCTS NOIDA
| NEEDLE VALVE & SWAGELOK USA
- | PRESSURE SAFETY | HAMLET USA
VALVE PARKER USA
ROTEX BARODA
AVCON MUMBAI
8. | SOLENOID VALVE ASCO CHENNAI
SMC NOIDA
NUCON HYDERABAD
HI TECH AHMEDABAD
ADVANCE VALVES PVT.LTD NOIDA
BDK HUBLI
FOURESS ENGG.INDIA LTD. MUMBAI
FLUIDLINEVALVES COMPANY
PRIVATE LTD.. MUMBAI
o INSTRUMENTATION LTD. PALAKAD
- | 3wAy VALVE KIRLOSKAR BROTHERS LTD. PUNE
VENUS PUMP & ENGG. WORKS KOLKATA
SURYA VALVES AND
INSTRUMENTS MANUFACTURING | CHENNAI
COMPANY
STAFFORD CONTROLS LIMITED | PUNE
MICON VALVES (INDIA) PVT.LTD | MUMBAI
10. | PAINT ASIAN PAINTS (1) LTD.
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TITLE : SPECIFICATION NO.: PE-TS-425-154-A101
2 X 800 MW UPPUR STPP (STAGE-I, UNIT 1 &
2) BTG PACKAGE

TECHNICAL SPECIFICATION FOR OXYGEN SUB-SECTION: IA

DOSING SYSTEM REV. NO. 00 DATE :27.12.2017

BERGER PAINTS INDIALTD
GOODLASS NEROLAC
JENSON & NICHOLSON () LTD
CDC CARBOLINE () LTD.
SHALIMAR PAINTS LTD.
ADDISON PAINTS LTD

GRAND POLYCOAT

BOMBAY PAINTS

HEMPLE PAINTS (SINGAPORE)
JOTUN PAINTS

SAIL
11. TISCO
STRUCTURE STEEL JINDAL
BHUSWAL
MASS FLOW ,
12 CONTROLLER BROOK'S (EMERSON)

NOTE:

1. THE SUB VENDOR LIST ABOVE IS INDICATIVE ONLY AND IS SUBJECT TO BHEL AND CUSTOMER
APPROVAL DURING DETAILED ENGINEERING STAGE WITHOUT ANY COMMERCIAL & DELIVERY
IMPLICATION TO BHEL.

BIDDER TO PROPOSE SUB VENDOR WITHIN 4 WEEKS OF PLACEMENT OF LOI. THEREAFTER NO
REQUEST FOR ADDITIONAL SUB-VENDOR SHALL BE ENTERTAINED.

2. DEALERS ARE NOT ACCEPTABLE FOR ANY ITEM OF THE PACKAGE. BIDDER SHALL PROCURE
ALL ITEMS INCLUDING PLATES, STRUCTURAL, FLANGES; COUNTER FLANGES ETC. FROM
APPROVED SUB VENDOR ONLY.

3. THE INSPECTION CATEGORY WILL BE INTIMATED AFTER AWARD OF CONTRACT BY

BHEL/CUSTOMER. HOWEVER THE SAME WILL BE ADHERED BY THE BIDDER WITHOUT ANY
COMMERCIAL AND DELIVERY IMPLICATION TO BHEL/ CUSTOMER.
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SUB VENDOR LIST Cé&l
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C&I SUB VENDOR LIST

SI No Package Name Supplier Name Supplier Communication Address
PRESSURE SWITCH/DIFF. PRESSURE Mr. Nishit Patel/Mr. Anuj Verma Plot No.2306, Phase II, GIDC Chhatral Kalol Phone- 02764~
! SWITCH DRESSER INDUSTRIES INC. 233682 Pincode : 382729 Email : Nishit.patel@ashcroftindia.com
PRESSURE SWITCH/DIFF. PRESSURE Mr. Amarendra Kulkarni 194/195, Gopi Tank Road, Off. Pandurang Naik Marg, Mahim Mumbai
2 SWITCH GENERAL INSTRUMENTS CONSORTIUM Phone- 9323195251 Pincode : 400016 Email : amarendra@general-gauges.com
3 PRESSURE SWITCH/DIFF. PRESSURE Barksdale GmbH, German Michael Weileder Dorn Assenheimer, Strasse 27  Reichelsheim Phone- +91-9999107840 Pincode
SWITCH ! Y : D-61203 Email : msingh@barksdale.de
4 PRESSURE SWITCH/DIFF. PRESSURE SWITZER PROCESS INSTRUMENTS PVT. |Mr. V S Jayaprakash, No.127 & 128, SIDCO North Phase, Ambattur Estates CHENNAI Phone- 044-
SWITCH LTD. 26252017/2018 Pincode : 600050 Email : marketing@switzerinstrument.com
5 PRESSURE SWITCH/DIFF. PRESSURE PRECISION MASS PRODUCTS PVT. LTD. IV!r. Nishit Patel/Mr. AnUJ-Verma Plot No._2.306, Phase II, GIDC Chhatral ~ Kalol Phone- 9999464663
SWITCH Pincode : 382729 Email : sales@precisionmass.com
6 PRESSURE SWITCH/DIFF. PRESSURE SOR INC LARRY DEGARMO/Avdhesh Chandra, 14685 W. 105TH STREET  LENEXA Phone- 09810905139,
SWITCH . Pincode : 66215 Email : Ldegarmo@sorinc.com, avdhesh@sherman-india.com,
7 PRESSURE SWITCH/DIFF. PRESSURE INDFOS INDUSTRIES LIMITED B-ZQ—ZI, INDUS_TRIAL AREA, MEERUT ROAD, GHAZIABAD Phone- 0120-2712016 Pincode :
SWITCH Email : mktg@indfos.com
s PRESSURE SWITCH/DIFF. PRESSURE INDFOS (INDIA) LIMITED MR.L.C.VENKATRANGAN/MR.B.KANNAN New No.17, II Floor, Adwave Towers, Dr.Sevalia Shivaji
SWITCH Salai, T.Nagar Chennai Phone- +91 44 24353407 Pincode : 600017 Email : delhi@indfos.com
PRESSURE SWITCH/DIFF. PRESSURE S.No. 36/1/1, Sinhgad Road, Vadgaon Khurd, Near Lokmat Press, Pune, Phone- 020-24393577,
9 Kaustubha Udyog, . ; e
SWITCH Pincode : Email : pressure@vsnl.com,
PRESSURE GAUGE/ DIFF.PRESSURE Mr. Partha Bose 44, Saheed Hemanta Kumar Bose, Sarani, Kolkata Phone- +91 33 2548 7220
10 GAUGE BOSE PANDA INSTRUMENTS PVT.LTD. Pincode : 700074 Email : parthabosebpi@gmail.com; bosepanda@vsnl.net
PRESSURE GAUGE/ DIFF.PRESSURE MARKETING DIVISION, 5th FLOOR, 59-B, CHOWRINGHEE ROAD, KOLKATA Phone-
1 GAUGE A.N. INSTRUMENTS PVT. LTD. 24757784,22472509 Pincode : 700020 Email : anidel@bol.net.in
12 PRESSURE GAUGE/ DIFF.PRESSURE PRECISION MASS PRODUCTS PVT. LTD. IV!r. Nishit Patel/Mr. AnUJ_Verma Plot No._2.306, Phase 1I, GIDC Chhatral ~ Kalol Phone- 9999464663
GAUGE Pincode : 382729 Email : sales@precisionmass.com
Mr. Shyam Warilani/Mr. V Suresh Babu 36, DAMJI SHAMJI INDUSTRIAL COMPLEX, OFF.-
13 ZI:ESGSEURE GAUGE/ DIFF.PRESSURE Baumer Technologies India Pvt. Ltd. MAHAKALI CAVES ROAD, ANDHERI(E) MUMBAI Phone- +91 99589 25151 Pincode : 400093
Email : sales.in@baumer.com
14 PRESSURE GAUGE/ DIFF.PRESSURE H.GURU INSTRUMENTS (SOUTH INDIA) (32,INDUSTRIAL SUBURB YESWANTHAPUR  BANGALORE Phone- 080-23370300, Pincode :
GAUGE P.LTD 560022 Email : info@hgurusouth.com
PRESSURE GAUGE/ DIFF.PRESSURE MR SAILESH PATALAY/MR. M K SRINIVASAN PLOT NO.A-19/2, & T-4/2, IDA, NACHARAM,
15 GAUGE FORBES MARSHALL (HYD) LTD. HYDERABAD Phone- 9849913704 Pincode : 500 076 Email : mksrinivasan@forbesmarshall.com
PRESSURE GAUGE/ DIFF.PRESSURE Mr. G. D. Hazra/Mr. P. K. Mitra 10 B, HO-CHI-MINH SARANI, ~KOLKATA Phone- 033 2282 2463 /
16 GAUGE H.GURU INDUSTRIES 1637 Pincode : 700071 Email : mguru@vsnl.net
PRESSURE GAUGE/ DIFF.PRESSURE 194/195, Gopi Tank Road, Off Pandurang Naik Marg, ~Mahim Mumbai, Phone- 011-41607463,
17 GAUGE GAUGE BOURDON INDIA PVT. LTD. Pincode : 400016, Email : gicdelhi@general-gauges.com,
18 PRESSURE GAUGE/ DIFF.PRESSURE SCIENTIFIC DEVICES (BOMBAY) PVT Office no. 53, Shree Manoshi Complex, Plot No. 5 & 6, Sec-3, Ghansoli (East), Navi Mumbai,
GAUGE LTD, Phone- 9892230623, Pincode : 400 701, Email : sdbpl@vsnl.com
PRESSURE GAUGE/ DIFF.PRESSURE . - 26/2, G Type, Global Industrial Park Near Nahuli Railway Crossing, Valvada Vapi Phone-
19 GAUGE Nesstech Instruments Private Limited 9920576002 Pincode : 396105 Email : sales@nesstech.co.in
Mr. R. K. BASSI/Mr. PRAVEEN KUMAR F-61, OKHLA INDL.AREA, PH-1  NEW DELHI Phone-
20 ' TRANSMITTERS V. AUTOMAT & INTRUMENTS (P) LTD. 9810005826 Pincode : 110 020 Email : sales@vautomat.com
21 TRANSMITTERS ABB LIMITED MR. RAJIV GOVIL 1.4, MATHURA ROAD, FARIDABAD Phone- 09971085678 Pincode : 121003
Email : vipin.swami@in.abb.com
22 |TRANSMITTERS pune Techtrol Pvt. Ltd. N.P.I_(hatan/Sudhakar Badiger S-18, MIDC Bhosari, Pune Phone- 9850560042 Pincode : 411 026
Email : ho@punetechtrol.com
23 |TRANSMITTERS Moore Industries International Inc. Lgonard.w. Moore/ Mat.t Moren 16650 Sichoenborn St. North Hills Phone- +1 818 830 5548
Pincode : 91343 Email : mmoren@miinet.com
Mr. Santosh Shukla 203, Jaisingh Business,Parsiwada, Sahar road,Andheri(East), Mumbai, Phone-
24 | TRANSMITTERS PANAM ENGINEERS 9892179529, Pincode : 400099, Email : santosh@panamengineers.com,
25 |TRANSMITTERS TOSHNIWAL INDUSTRIES PVT. LTD., .IndUStI:Ia| Estate, Makhupura, Ajmer, Phone- 9352009000, Pincode : 305002, Email :
info@tipl.com,
. Mr. Prakash Vaghela 215-216, DLF Tower 'A', Jasola District Centre, New Delhi, Phone-
26 |TRANSMITTERS Endress + Hauser (India) Pvt. Ltd., 9717593001, Pincode : 110025, Email : prakash.vaghela@in.endress.com,
27 |TRANSMITTERS YOKOGAWA INDIA LIMITED, PLOT NO.96, ELECTRONICS CITY COMPLEX, HOSUR ROAD,  BANGALORE, Phone- 080-41586000,
Pincode : Email : uday.shankar@in.yokogawa.com,
28 |TRANSMITTERS SBEM PVT. LTD. MR.N.K. BEDARKAR/MR. VISHWANATH KARANDIK 39, ELECTRONIC CO.OP. ESTATE, PUNE

SATARA ROAD PUNE, Phone- 912041030100 Pincode : 411009 Email : newdelhi@sbem.co.in

28 of 130



6030505
Text Box
C&I SUB VENDOR LIST 


Dr. Armin Bruck/Sandeep Mathur 130, Pandurang Budhkar Marg Worli Mumbai Phone- 0124 383

29 |TRANSMITTERS SIEMENS LIMITED 7377 Pincode : 400018 Email : ankit.varshney@siemens.com
30  |TRANSMITTERS EMERSON PROCESS MANAGEMENT Mr. Amit Paithankar/Vikram Raj Singh 206-210,BALARAMA BUILDING 2ND FLR. BANDRA EAST
(INDIA) PVT.LTD. MUMBAI Phone- 9619121500 Pincode : 400051 Email : vikramraj.singh@emerson.com
Agents: Digital Electronic Ltd. 74/11 'C' Cross Road MIDC Andheri (East) MUMBAI Phone-
31 |TRANSMITTERS SMART INSTRUMENTS LTD, BRAZIL 28208477 Pincode : 400093 Email : corp@delbby.rpgms.ems.vsnl.net.in
32 |TRANSMITTERS NIVO CONTROLS PVT. LTD. Mr. Praveen Toshnlwal 1Q4-115, Electronic Complex, Indore Phone- 0731-4081305 Pincode :
452010 Email : sales@nivocontrols.com
. P Mr. Ritwij Kulkarni 917, INTERNATIONAL TRADE TOWER, NEHRU PLACE, NEW DELHI Phone-
33 |TRANSMITTERS Honeywell Automation India Limited 9890200584 Pincode : 110019 Email : rajesh.chaudhary@honeywell.com
Mr. Mitesh Shah/Mr. Pulin Shah 39 A/3 ,Panchratna Industrial Estate, Sarkhej-Bavla Road
34 [JUNCTION BOX Shrenik & Company, Ahmedabad Phone- 9825024921 Pincode : 382213 Email : sales@pustron.com,
pulin@sumip.com
35 |uncTion Box SUCHITRA INDUSTRIES NO-2,0PP-27 AECS LAYOUT 2ND STG REJAMAHALVILAS EXTN 2ND STG BANGALORE  Phone-
Pincode :  Email : suchitra.industriesblr@gmail.com
36 |JUNCTION BOX FLEXPRO ELECTRICALS PVT. LTD. N!r. Dineshbhai Zaveri C-.l/ 27837, GIDC, Kabilpore, Navsari Phone- 02637-265140,265003
Pincode : 396424 Email : flexpro@flexproltd.com
S Raghavan No. 72, 3rd Main, 1st Stage Industrial Suburb, Yeshwanthpur Bangalore Phone-
37 |JUNCTION BOX K.S.INSTRUMENTS PVT.LTD. 9880385770 Pincode : 560022 Email : sales1@ksinstruments.net
JIGNESH MAHENDRA AJMERA DENA BANK BLDG.,SHREE NAGESH INDL. ESTATE,STATION ROAD,
38  [JUNCTION BOX Q’ng:x INDUSTRIAL & ENGINEERING MUMBAI Phone- 022 67973578 Pincode : 400 088 Email : ajmera@ajmera.net,
imaimera@yahoo.com
39 |Cold Junction Compensation Box (CICB) | CREATIVE INSTRUMENTS & CONTROLS |NO-17/1, 1ST FLOOR , 11TH CROSS 1ST K BLOCK , RAJAJINAGAR, BANGALORE-560010 Phone-
Pincode : Email : crinstruments@gmail.com
40 |INSTRUMENTS TUBE FITTINGS VIKAS INDUSTRIAL PRODUCTS S.R.SINGH/NAVEEN SING.H B -2, SECTOR - 6, NOIDA Phone- +91-9810122070 Pincode :
201301 Email : naveensingh@vsnl.com
Sophie Y. Moochhala/Mayur Rajput J.V.PATEL, I.T.I CMPD, B.MADHUKAR MARG, ELPHINSTONE
41 INSTRUMENTS TUBE FITTINGS Fluid Controls Pvt. Ltd. ROADSTN.(WR), MUMBAI Phone- (022) 43338000 Pincode : 400013 Email :
sales@fluidcontrols.com
K. SITARAM/ K. SRINIVAS 7,SIDHAPURA INDUSTRIAL ESTATE S.V. ROAD,GOREGAON(W)
42 |INSTRUMENTS TUBE FITTINGS PRECISION ENGINEERING INDUSTRIES MUMBAI Phone- 022 42631700 Pincode : 400 062 Email : peiks@vsnl.com
53 INSTRUMENTS TUBE FITTINGS AURA INCORPORATED N.IRAJ SHARAN/SUJIT KL.JMAR. W—167A, 'GREATER KAILASH-II  NEW DELHI Phone- 9810182430
Pincode : 110048 Email : niraj@aurainc.com
Mr. Vardhan Tamhankar, Unit No35/36/41,0m Anand Industrial Est. Mohanjee Sundarjee
44  |ROTAMETER TANSA EQUIPMENTS PVT. LTD. Road,Raghunath Nagar, Thane Phone- 022-25832323 Pincode : 400604 Email :
tansaindia@gmail.com
45 |INSTRUMENTS PIPE FITTINGS VIKAS INDUSTRIAL PRODUCTS S.RSINGH/NAVEEN SINGH B - 2, SECTOR -6, NOIDA Phone- +91-9810122070 Pincode :
201301 Email : naveensingh@vsnl.com
Sophie Y. Moochhala/Mayur Rajput J.V.PATEL, I.T.I CMPD, B.MADHUKAR MARG, ELPHINSTONE
46  |INSTRUMENTS PIPE FITTINGS Fluid Controls Pvt. Ltd. ROADSTN.(WR), MUMBAI Phone- (022) 43338000 Pincode : 400013 Email :
sales@fluidcontrols.com
47 |INSTRUMENTS PIPE FITTINGS AURA INCORPORATED NIRAJ SHARAN/SUJIT KUMAR W-167A, GREATER KAILASH-IT  NEW DELHI Phone- 9810182430
Pincode : 110048 Email : niraj@aurainc.com
K. SITARAM/ K. SRINIVAS 7,SIDHAPURA INDUSTRIAL ESTATE S.V. ROAD,GOREGAON(W)
48  |INSTRUMENTS PIPE FITTINGS PRECISION ENGINEERING INDUSTRIES MUMBAI Phone- 022 42631700 Pincode : 400 062 Email : peiks@vsnl.com
Perfect Instrumentation Control (India) MD Hussain Shaikh/Shahanawaz Khan Gala No. 168, Loheki Chwal,216/ 218, Maulana Azad Rd.
49  |INSTRUMENT FITTINGS Nagpada Junction Mumbai Phone- 91-9324383121 Pincode : 400008 Email :
Pvt. Ltd. . .
shahanawaz.khan@perfectinstrumentation.com
K. SITARAM/ K. SRINIVAS 7,SIDHAPURA INDUSTRIAL ESTATE S.V. ROAD,GOREGAON(W)
50 INSTRUMENT FITTINGS PRECISION ENGINEERING INDUSTRIES MUMBAI Phone- 022 42631700 Pincode : 400 062 Email : peiks@vsnl.com
51 INSTRUMENT FITTINGS AURA INCORPORATED N.IRAJ SHARAN/SUJIT KL.JMAR. W—167A, 'GREATER KAILASH-II  NEW DELHI Phone- 9810182430
Pincode : 110048 Email : niraj@aurainc.com
Mr. Jeetu Jain/Mr. Vinay Sosa Survey No. 23/1, Part 2, Ahmedabad-Mehsana Highway Laxmipura,
52 INSTRUMENT FITTINGS Comfit & Valve Pvt. Ltd. Nandasan Phone- 02764-267036/37 Pincode : 382705 Email : marketing@com-fit.com
53 |INSTRUMENT FITTINGS HP VALVES & FITTINGS INDIA PVT. S: Harichandran/P.S. Paerl B-11, Mugappalr.InqustrlaI Estate, CHENNAI Phone- 044 26252537
LTD. Pincode : 600037 Email : sales@hpvalvesindia.com
. . Mr.Sanjay Brahman/Mr.Shyam Vazirani 102, Vora Industrial Estate No.4 Navghar, Vasai Road (E)
54 |INSTRUMENT FITTINGS Arya Crafts & Engineering Pvt. Ltd. Dist.Thane, Mumbai Phone- +91-250-2392246 Pincode : 401210 Email : arya@aryaengg.com
Mr. Abbas Bhola Potia Building No. 2, Office No. 3,292, Bellasis Road,Mumbai Central (East)
55 |INSTRUMENT FITTINGS FLUIDFIT ENGINEERS PVT. LTD. Mumbai Phone- 9920044113 Pincode : 400008 Email : ab@fluidfitengg.com
56 |INSTRUMENT FITTINGS VIKAS INDUSTRIAL PRODUCTS S.R.SINGH/NAVEEN SING.H B -2, SECTOR - 6, NOIDA Phone- +91-9810122070 Pincode :
201301 Email : naveensingh@vsnl.com
Sophie Y. Moochhala/Mayur Rajput J.V.PATEL, I.T.I CMPD, B.MADHUKAR MARG, ELPHINSTONE
57  |INSTRUMENT FITTINGS Fluid Controls Pvt. Ltd. ROADSTN.(WR), MUMBAI Phone- (022) 43338000 Pincode : 400013 Email :
sales@fluidcontrols.com
Mr. Santosh Shukla 203, Jaisingh Business,Parsiwada, Sahar road,Andheri(East), Mumbai, Phone-
58 |INSTRUMENT FITTINGS PANAM ENGINEERS 9892179529, Pincode : 400099, Email : santosh@panamengineers.com,
NOTE:

1. The above sub-vendor list is tentative & reference only. However Sub-Vendor List is subject to BHEL/ end user approval without any commercial/ delivery
implication.
2. New Sub-Vendor if proposed by Vendor during contract stage shall subject to BHEL/ end user approval without any commercial/ delivery implication.
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TITLE : SPECIFICATION NO.: PE-TS-425-154-A101
2 X 800 MW UPPUR STPP (STAGE-I, UNIT 1 &
2) BTG PACKAGE

TECHNICAL SPECIFICATION FOR OXYGEN SUB-SECTION: IA

DOSING SYSTEM REV. NO. 00 DATE :27.12.2017

ANNEXURE 11l

DRAWING DOCUMNTS DISTRIBUTION SCHEDULE

Documents: PEM-Engineering
Documents for approval 8
Documents for information 8
Schedules, diagrams, lists, tables, calculation, specifications and other 8
documents

Final as-built drawings

CD-ROMs of final as-built drawings 10
Final as-built drawings (hard copy) 14
Final O&M manuals 18
CD-ROMs of Final O&M Manuals 10
Detailed project time schedules 5
Note:

e 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.

¢ 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.

e Bidder to submit soft copies of all the drawing and document along with quality plans for BHEL review
and approval.

e 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 these requirements shall not be considered. For the
execution of the contract regular meeting (generally once in 15 days or as per project requirement) is
required.

e Bidder has to come for meeting with the concerned dealing persons as per BHEL or customer
requirement in a short notice.

¢ Bidder to submit instrument schedule, cable schedule and valve schedule (as applicable) in MS- Excel
format during detailed engineering.

e Bidder to also furnish the auto cad copy/ MS-word (as applicable) of the following documents after
award of contract. However any other auto cad copy/ MS-Excel/ MS-word of any other document as
per the insistence of BHEL/ customer will also be submitted by the bidder without any delivery/
commercial implication to BHEL/ Customer.

> P&IDs.
» GA & Foundation Drawing.
» Local Control Panel/ Junction Box Wiring Diagram.
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Painting

CHAPTER -6
PAINTING
1.0 SCOPE

This section defines the technical requirements for surface preparation, selection
and application of paints on equipment, vessels, machinery, piping, ducts etc.
However, manufacturers shall follow their standard procedures for painting their
equipment. The bidder shall submit a detailed painting procedure for approval of
owner/ owner’s representative after the award of contract.

The following surface and material shall require painting:

a. All un-insulated carbon steel and alloy steel equipment like columns,
vessels, storage tanks, pumps, heat exchangers etc.

b. All un-insulated carbon steel and low alloy piping, fitting and valves
(including painting of identification marks).

c. All pipe structural steel supports, walkways, platforms, handrails, ladders etc.

The following surfaces and materials shall not require painting :

. Non-ferrous materials

. Austentic stainless steel

. Plastic and / or plastic coated materials

. Insulated surface of equipment and pipes except color coating wherever
required.

. Painted equipment like blowers, pumps, valves etc. with finishing coats in
good condition and with matching color code.

o0 To

(0]

2.0 CODES AND STANDARDS

Painting of equipment shall be carried out as per the specifications indicated below
and shall conform to the relevant IS specification for the material and workmanship.

The following Indian Standards may be referred to for carrying out the painting job :

IS:5 : Colours for ready mixed paints and enamels

1S:1303 : Glossary of terms relating to paints

1S:2379 : Colour code for identification of pipelines

1S:1477 : Code of practice for painting of ferrous metals in
buildings (Parts | & II)

1S:2524 : Code of practice for painting of non-ferrous metals

in buildings (Parts | & II)

IS:2395 : Code of practice for painting of concrete, masonry
and plaster surfaces (Parts | & Il)

EL?'“EL\ANCE IN ENGWEERW
o G

2 x 800 MW Supercritical Coal Based Uppur
Thermal Power Project

Spec. No. SE/E/T&H(P)/OT No.01 /2015-16
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1S:2338 Code of practice for finishing of wood and wood based
materials (Parts | & II)

1S:158 Ready mixed paint, brushing, bituminous, black, lead free,
acid, alkali, water and heat resisting.

1S:2074 Ready mixed paint, air drying, red Oxide Zinc Chrome, priming

IS:104 Ready mixed paint, brushing, Zinc Chrome, priming

1S:2932 Enamel Synthetic exterior
(a) Undercoating
(b) finishing

1S:4682 Code of practice for lining of vessels & equipment

SIS 559000 Swedish standard for blasting

ISO 8504-2 Preparation of steel substrates before application of paints and
related products. Surface preparation methods Part 2 Abrasive
blast cleaning

ISO 8501-1 Preparation of steel substrates before application of paints and
related products. Visual assessment of surface cleanliness.
Part 1 : Rust grades and preparation grades of uncoated steel
substrates and of steel substrates after overall removal of
previous coatings.

SIS 05 5800 Surface preparation by acid pickling

SSPC SP08 Surface preparation by acid pickling

IS 2629 Recommended practice for hot dip galvanizing of iron and
steel

ASTM A780 Standard practice for repair of damaged galvanized coatings

SSPC Steel structures painting council

NACE National association of Corrosion Engineers

DIN Deutsehes Institute for Normung

BS British Standard

ASTM American Society for Testing material

AWWA American Water works association

3.0 SURFACE PREPARATION

The surface shall be prepared in a manner suitable for coatings. Chemical derusters or
rust converters shall not be applied. Acid cleaning is subject to approval of Purchaser/
Purchaser’s representative.

3.1 BLASTING

The surface of the part/ component shall be blasted before the coating material is
applied.

Compressed air supply for blast cleaning shall be free of water and oil. Air compressors
shall not be allowed to deliver air above 1100C. Blasting activity shall be performed at
temperatures 30C above due point and substrata temperature between 50C & 500C
and relative humidity not exceeding 85% shall be maintained during painting.
Necessary safety precautions for equipment and operator shall be adhered to and shall
comply with applicable laws, regulations, ordinances etc., of the local authority, state or
the nation pertains to the work.
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Abrasive used for blast cleaning carbon steel and alloy steel shall be as per ISO 8504-2
and SSPC painting manual. Suggested abrasives are chilled iron grit, shot steel,
malleable iron grit and shots of non metallic abrasive (aluminum oxide, copper slag,
garnet etc.).

The grade of blasting shall be performed in line with the approved painting scheme.

The nature, quality and grain size of abrasives and the parameter of their use are to be
chosen to obtain the required surface profile depth and cleanliness.

Surfaces prepared for coating shall be coated the same day and before any visible
rusting occurs (the time elapsed between blast cleaning and commencement pf painting
shall under no circumstances exceed 4 hours, but in any case must commence before
signs of degradation occur).

The grades of surface finish

ISO 8501-1 SIS 055900 SSPC NACE
White metal Sa3 Sa3 SP5 1
Near White | Sa 2 Sa 2. SP10 2
metal
Commercial Sa2 Sa2 SP6 3
Blast
Brush off blast | Sa1 Sa1 SP7 4

Unless otherwise specified in the documents, the surface shall satisfy the following
requirements after blasting
(a) Blasting according to SIS 055900, Grade Sa 27

Primer paint shall be Zinc Silicate of approved brand. Dry film thickness of each primer
coat shall be 15-25 ym.

3.2 Manual Rust Removal
Manual rust removal shall be allowed for welded zones and for touching up installed
components.

3.3 Cleaning
Removal of impurity

Impurity Removal

a) Dust, Loose deposits Vacuum cleaning, brushing

b) Adhesive deposits Power brushing

c) Oils, greasy impurities Wet Blasting, Use of Detergent Additives by
agreement

d) Salt deposits Rinsing

e) Markings (eg felt up pen) Organic  solvents to manufacturer’s
specifications eg Trichloro trifluoro ethane
and solvents containing acetone (renew
solvent and rag frequently)

3.4 Acid Pickling

Prior to galvanizing the surface preparation shall be done by acid pickling as per
SSPC-SP-08.
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4.0 PROCESSING

4.1 General
Application Conditions
The primer shall be applied to properly prepared surfaces only. The specifications of
the coating material manufacturers shall be observed. The minimum temperature
shall be + 5°C and the relative humidity shall not exceed 80%. The temperature of
the work piece shall be at least 3°C above dew point.

4.2  Application Procedure

The primer shall be applied by means of brush or by spary. The top coats shall be
applied by means of brush, roller or spray.

At points where coating application is interrupted, the individual layers shall be
adequately stepped to ensure proper layer sequence when coating operations are
resumed.

4.3 Touching Up

Before each layer is applied, previous coating shall be touched up where necessary
by way of rust removal and cleaning according coating manufacturers specification.
The final top shall be reapplies completely.

4.4 Uncoated Surfaces

Moving parts of machines (e.g stems, shafts, sliding and locating bearings),
nameplates, instruments and sealing surface shall not be coated. Welds shall be left
free of coating upto a distance of 30 mm on each side of the weld edge until erection
and weld examinations, if any, have been completed.

4.5 Bond Strength

The pill off stress determined using the pull off test method for adhesion shall not be
less than 1.5 N/mm2, according to ISO 4624.

5.0 SURFACE CONDITIONS OF COATING SURFACES

The coating surface shall have a uniform film thickness, shade and gloss and shall
be free from inclusions, sags and wrinkles.

6.0 COATING SYSTEMS
6.1 General Requirements for Coating Systems
Coating materials according to SSPC, BS 5493 or DIN 55 928 shall be used.

Intermediate coats are to be pigmented with micaceous iron oxide. The materials
shall be matched with each other so that they are compatible. Coatings deviating this
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specification shall be subject to approval. Standards of surface preparation and
painting shall give a time to first maintenance of 10 years.

The colour and gloss of top coats shall be in accordance with sub clause suggested
colour codes for painting (Sub Clause 6.8 )

6.2 Standard Coating System (External Coatings)
(a) Steel Surfaces

(i) All steel structures shall receive two primer coats and two sandwich coat of MIO
Epoxy paint and one finish coat of painting. First coat of primer shall be given in
shop after fabrication before dispatch to erection site after surface preparation as
described below. The second coat of primer shall be applied after erection and
final alignment of the erected structures. Two intermediate coats and one finished
coat shall also be applied after erection.

(i) Steel surface which is to be painted shall be cleaned of dust and grease and the
heavier layers of rust shall be removed by chipping prior to actual surface
preparation. The surface shall be abrasive blasted as explained in clause 3.1 to
Sa 2% finish as per SIS05-5900. Primer paint shall be Zinc Silicate of approved
brand. Dry film thickness of each primer shall be 60 microns.

(ii) Two intermediate MIO Epoxy paint, and one top polyurethane coating of
approved brand shall be applied. Dry film thickness of each intermediate coat
shall be 90 microns and top polyurethane coating shall be 30 microns. The under
coat and finish coat shall be of different tint to distinguish the same from finish
paint. The total dry film thickness shall be 330 microns. All paints shall be of
approved brand and shade as per owner’s requirement.

(iv) Joints to be site welded shall have weldable primer applied within 100 mm of
welding zone. Similarly where friction grip fasteners are to be used removable
anti corrosive coating shall be provided. On completion of the joint the surfaces
shall receive the paint as specified.

(v) Surfaces inaccessible after assembly shall receive two coats of primer prior to
assembly. Surfaces inaccessible after erection including top surfaces of floor
beams, supporting gratings or chequered plate shall receive one additional coat
of finish paint over the above number of coats specified before erection. Portion
of steel member embedded/ to be encased in concrete shall not be painted.

(b) Gratings and Step Threads
(i) Surface Preparation

Gratings and step threads shall be cleared by acid pickling as per SSPC-SP-08
(i) Hot Dip galvanizing

The hot dip galvanizing shall be done as per IS 2629. The average mass of
coating shall be 610 gm/m2.
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(iii) Post Treatment

Immediately after galvanizing post treatment such as chromating shall be applied
to retard white rust attack.

(iv) Touch up mechanical damages

The repair of damages coatings shall be done as per the recommended practice
ASTM A780.

6.3 Painting of Indoor components such as valves, pumps, motors, electrical
parts, tanks etc.

At Works

Surface Preparation

Blasting according to SIS 055900 grade Sa 2%.. Depending on production flow, a
weldable, inorganic ethyl zinc silicate shop primer of minimum dry film thickness
25 ym may be used.

Prime Coat

Two (2) layers of Zinc phosphate epoxy, total dry fim thickness 75um.

At Site

Thorough cleaning to remove oil, grease, dirt and any other contaminants.
Derusting of all mechanical damages according to SIS 055900 Grade ST3. Touch
up with dry film thickness 50 um.

Finish Coat

Application of two (2) finishing coats of chlorinated rubber paint in approved
shades at 30-40 microns DFT each coat in approved shades.

Remarks
Equipment coated with a standard application system can be accepted if the
quality of this application system is corresponding with the quality of the above

mentioned system.

6.4 Painting of Outdoor equipment (external surfaces) such as piping, valves,
pumps, motors, electrical parts, tanks etc.

Weather exposure, weather resistance, temperature upto 120°C as per clause
6.1 & 6.3. However

Surface Preparation
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Blasting according to SIS 055900 grade Sa 2%.. Depending on production flow, a
weldable, inorganic ethyl zinc silicate shop primer of minimum dry film thickness
15-25 ym may be used.

Prime Coat

Two (2) layers of Zinc phosphate epoxy, total dry fim thickness 75um.
Intermediate Coat

One (1) layer 2 pack high build epoxy polyamide MIO, DFT 100um.

Finish Coat

Application of two (2) finishing coats of chlorinated rubber paint in approved
shades at 50 microns DFT each coat in approved shades.

6.5 Special Coating
(@) Parts exposed to temperatures above 120°C, upto 200°C, not insulated

(i) AtWorks
Surface Preparation
Blasting according to SIS 055900 grade Sa 272 and ISO 8501-1:1958.
Depending on production flow, a weldable, inorganic ethyl zinc silicate
shop primer of minimum dry film thickness 15-25 ym may be used.
Prime Coat
Inorganic ethyl Zinc silicate, total dry fim thickness 75um.

(i)  AtSite
Pretreatment
Dersuting of all mechanical damages, according to ISO 8501-1:1989,
grade St 3 touch up with 1 pack inorganic ethyl zinc silicate, dry film
thickness 50um.
Intermediate Coat
| pack silicon acrylic dry film thickness 35 pm.
Final Coat
1 pack silicon acrylic, dry film thickness as 35um.

Total system dry film thickness 145um.
Final coat according to colour code.
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(b) Parts exposed to temperatures above 200°C, upto 400°C, not insulated

(i) AtWorks
Surface Preparation
Blasting according to ISO 8501-1:1958 grade Sa-2%. Depending on
production flow, a weldable, inorganic ethyl zinc silicate shop primer of
minimum dry film thickness 15-25 ym may be used.
Prime Coat
Inorganic ethyl Zinc silicate, total dry film thickness 75um.

(i) At Site
Pretreatment
Derusting of all mechanical damages, according to standard Sa 2% to
ISO 8501-1:1988. Touch up with coating system according to

manufacturer’'s recommendations.

(c) Insulated parts continuously exposed to condensing water or parts
exposed to temperatures

For parts that are provided with insulation on site.
(i Insulated parts exposed to condensing water
At Works
Surface Preparation
Blasting according to Sa 2% to ISO 8501-1:1988. Depending on
production flow, a weldable, inorganic ethyl zinc silicate shop primer of
minimum dry film thickness 15-25 ym shall be used.
Prime Coat
Inorganic ethyl Zinc silicate, total dry film thickness 75um
(i) Insulated parts exposed to temperatures
Parts exposed to temperatures upto < 400°C
Surface Preparation
Blasting according to Sa 2% to ISO 8501-1:1988. Depending on

production flow, a weldable, inorganic ethyl zinc silicate shop primer of
minimum dry film thickness 15-25 ym shall be used.
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Parts exposed to temperature above 400°C at works (Steam pipes,
pressure tubes and parts for the HRSG, such as heating surfaces,
heaters and superheaters, reheaters etc)
Temporary Primer
Varnish
(d) Intermittent exposure due to condensing water/ chemicals (Indoors)

(i) AtWorks
Surface Preparation
Blasting according to Sa 2% and ISO 8501-1:1988. Depending on
production flow, a weldable, inorganic ethyl zinc silicate shop primer of
minimum dry film thickness 15-25 ym may be used.
Prime Coat
Two layers of Zinc phosphate primer, total dry fim thickness 75um.

(i) At Site
Pretreatment
Dersuting of all mechanical damages, according to standard Sa3 to
ISO 8501-1:1988, touch up with 2 pack high build epoxy with volume
solid content of more than 85%, 75um.
Intermediate Coat
2 pack high build epoxy, dry film thickness 80 um.
Finish Coat
2 pack silicon acrylic, dry film thickness of 50um.
Total system dry film thickness 205um.

When exposed o weathering, weather resistance finish coat shall be
applied.

(e) Water Exposure
(i) At Site/ Works
Pretreatment

Removal of all welding pearls.
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Blasting according to Sa 3 to ISO 8501-1:1988

Coat
4 coats 2 pack coal tar epoxy, dry film thickness 125 ym each.

Total system dry film thickness 500um
Touch up after erection as required.

6.6 Painting of Pipes
6.6.1 Buried Piping
Internal surfaces
(i) Surface cleaning by sand blasting.

(i) Two (2) coats of epoxy primer coats. The minimum DFT of each coat shall
be 35 microns.

(iii) Finish coat-Two (2) coats of high build epoxy paint. The minimum DFT of
each coat shall be 35 microns.

The total dry film thickness of 150 microns.

Note : All steel pipes carrying sea water shall be internally coated with
corrocoat/ polyurea coating having thickness 1500 DFT.

Tests to be carried out after application : Bond/ Adhesion test, Holiday test
External surfaces
(i) Surface cleaning by Sand Blasting.

(i) Coal tar primer compatible with coal tar enamel grade. The number of coats
shall be two with a DFT of 35 microns each.

(i) Coal tar enamel shall be applied. A single spiral inner wrap of glass fibre
tissues shall be applied overlapping at least 25 mm ensuring impregnation of
glass fibre tissues in the first coat. The second coat of enamel and second
outer wrap of glass fibre felt, Type — | to IS: 7193-1974 will be applied in the
same way confirming to Table — 10 of IS — 10221 — 1982.

The total thickness of the coating will not be less than 4.0 mm
(iv) Alternatively Wrapping with coal tar based anticorrosion tape conforming to

IS 15337: 2003 is also acceptable in lieu of s.no. (iii) above. Wrapping
thickness shall be 4.0 mm.
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Tests to be carried out after application : Bond/ Adhesion test, Holiday test
6.6.2 Overground Piping

Internal surfaces

(i) Surface cleaning by sand blasting.

(i) Two (2) coats of epoxy primer coats. The minimum DFT of each coat shall
be 35 microns.

(iii) Finish coat-Two (2) coats of high build epoxy paint. The minimum DFT of
each coat shall be 35 microns.

The total dry film thickness of 150 microns.

Note : All steel pipes carrying sea water shall be internally coated with
corrocoat/ polyurea coating having thickness 1500 DFT.

External surfaces
(i) Surface cleaning by Sand Blasting.

(i) Two (2) coats of epoxy primer coats. The minimum DFT of each coat shall
be 35 microns.

(iii) Finish coat-Two (2) coats of high build epoxy paint. The minimum DFT of
each coat shall be 35 microns.

6.7 Internal Coatings

6.7.1 Tanks (Internal surfaces) as specified in relevant sections of specification
Industrial deionised, demineralised and potable water upto 60°C pH range 4.5-9.5
Blasting according to Sa 2%z and ISO 8501-1:1988.
Prime Coat
Two layers of Zinc phosphate epoxy primer, total dry fim thickness >75um.
Pretreatment
Dersuting of all mechanical damages, according to standard Sa3 to ISO 8501-
1:1988, touch up with 2 pack high build epoxy with volume solid content of more
than 85%, 75um.

Intermediate Coat

2 pack high build epoxy, dry film thickness 80 ym.
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Finish Coat
2 pack silicon acrylic, dry film thickness of 150um per coat.

In case of service or potable water tanks, the coating material selected shall not
taint the water. The paint system shall confirm to regulations issued by Food &
drug administration/ National Public Health service/ AWWA/ OSHA and comply
with applicable laws, regulations, ordinances etc. of the local authority, state or
the nation pertains to work.

QA/ QC Procedure including pinhole inspection, shall be submitted for approval
by Owner/ Owner’s representative.

6.6.2 Rubber Lining of Pipes, Valves and Tanks for DM Water
Pretreatment
Blasting according to Sa 22 and ISO 8501-1:1988
Rubber Lining
Hard rubber 5 mm for DM water applications as IS — 4682
6.7 Painting for Electrical items

6.7.1 All the steel work shall be thoroughly cleaned of rust, scale, oil, grease, dirt and
swarf by pickling, emulsion cleaning etc. The sheet steel shall be phosphate/
oven dried and then painted with two coats of zinc rich primer paint. After
application of the primer, two coats of finishing epoxy paint shall be applied. The
colour of the finishing coats inside shall be glossy white and exterior of the
treated sheet steel shall be shade 631 of IS-5/ RAL 7032 for all switchboard/
MCC/ Distribution boards, control panels etc.

6.7.2 All electrical equipment shall be given tropical and fungicidal treatment and
outdoor equipment shall be provided with rain hood to prevent entry of rain water
into the equipment.

6.7.3 Painting of | & C equipment : Epoxy coating required for all | & C equipment.

6.8 SUGGESTED COLOUR CODES FOR PAINTING
SL. ITEM/SERVICE COLOUR IS-5 COLOUR IS-5
NO. (BAND)
1. Structures, platforms, | Dark 632 - -
galleries, ladders and | Admirality
handrails Grey
2. Boiler casing, ducting Nut Brown | 413 - -
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SL. ITEM/SERVICE COLOUR IS-5 COLOUR IS-5
NO. (BAND)
3. Crane
3.1 Crane structure Golden 356 Black -
Yellow
3.2 Trolley & hook Crimson 540 - -
Fans, pumps, motors, | Light Grey 631 - -
compressors
5. Tanks (without insulation

and cladding)

5.1 Outdoor Aluminium | - - -
5.2 Indoor Light grey 631 - -
6. Vessels & all other | Light grey 631 - -
proprietary equipment
(without insulation &
cladding)
7. Switchgear Light grey - -
(Powder
coated)
8. Control & relay panels Light grey 631/70 | - -
(Powder 78 of IS
coated) 1650
9. Turbines Light Grey | 631 - -
10. Generators & Exciter Light Grey | 631 - -
11. Transformers Aluminum - - -
12. Machinery guards Signal red 537 - -

13. Piping (without insulation
and cladding)
13.1 Water System

a Boiler feed Sea Green | 217 - -
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SL. ITEM/SERVICE COLOUR IS-5 COLOUR IS-5
NO. (BAND)
b Condenstae Sea Green | 217 Light Brown | 410
c DM Water Sea Green | 217 Light Orange | 557
d Soft Water Sea Green | 217 French Blue | 166
e Bearing Cooling Water Sea Green | 217 French Blue | 166
f Potable & filtered Water Sea Green | 217 French Blue | 166
g Service and clarified water | Sea Green | 217 French Blue | 166
h Cooling water Sea Green | 217 French Blue | 166
I Sea Water Sea Green | 217 White -
14. Ash Transmitting Vessels | Aluminium | - -
and pipe lines
15. Air System
15.1 Station air Sky blue 101 - -
15.2 Control air Sky blue 101 White -
16. Oil system
16.1 Fuel oil Light brown | 410 French 166
16.2 Light oil (HSD) Light Brown | 410 Brilliant 221
green
16.3 | Lubricating oll Light brown | 410 Light grey 631
16.4 | Transformer oll Light brown | 410 Light orange | 557
17. Gas System
17.1 Carbon dioxide Canary 309 Light grey 631
yellow
17.2 Hydrogen Canary 309 Signal red 537
yellow
18. Fire services Fire red 536 - -
19. Effluent pipes Black - - -
20. Vacuum pipes Sky blue 101 Black -
Notes :

1. This colour code basically refers to 1S:2379 for piping with necessary modifications
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Painting
Where band colour is specified, same shall be provided at 30 meter intervals on long
uninterrupted lines and also adjacent to valves and junctions.

Bidder shall furnish his painting specification to suit corrosive atmosphere of coastal

area along with the bid. The specification shall in general be in line with the above
requirements.
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ANNEXURE V

MANDATORY SPARES LIST

MANDATORY SPARES FOR OXYGEN DOSING SYSTEM

S. No.

| ITEM

| QUANTITY

| UNIT

C&Il Mandatory Spares (QUANTITY PER UNIT)

1. Indicators, Recorders, Electrical Metering and Skid Mounted Instruments
a. For skid mounted instruments 10% of total number of instruments, | Nos.
valves, C&l equipment, C&l item
etc. for each Type and model or a
minimum of one number for each
model and type, whichever is more.

b. Indicators, recorders and meters | 10 % of Installed of each type/ | Nos.
offered from each model for the | Model or a minimum of one Number
project. These instruments shall | for each model and type, whichever
be supplied with three sets of | is more.
blank scales.

2. Temperature, Transmitters and l. 10% of total number of each | Nos.
Electronic  Transmitters  (For item offered for each model
Pressure, DP, Temp, Flow, and type for the project or a
Level), Process Transmitters, minimum of one number,
Level & Flow Transmitter for whichever is more.
each type, Rotameters, Sight II.  10% of Electronic card/ PCB
Flow indicators, Temperature, assembly and power supply
Pressure, Flow & Level Switch, card/ module for each type,
safety & Protection switches, model & rating of
Gauges, Process meters, Transmitter, analyzers &
Junction Boxes, Position Flow maters.

Transmitters/ switches,
Analyzers, Transducers, or any
other instrument etc.
3. Erection hardware
a. Instrument valves, manifold, | Ten (10) percent of each type, | Nos.
fittings, impulse pipe, impulse | rating, model number & Size
tubes, drains pipes. installed.
C. Manifold. Ten (10) percent of each type & | Nos.
Size installed.

d. Fittings. Ten (10) percent of each type & | Nos.
Size installed.

4, Solenoid valve 20 percent or min 2 no. of each | Nos.
type & model for total qty.
(whichever is more)

5. Mandatory spares not covered | 10% or 1 no. (whichever is more) of | Nos.

above

Sensor/ instrument, analyzers/
special instruments/ electronic
card, instrumentation/

mechanical fittings etc.

each type.
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The vendor warrants:

1.

ii)

That all spares supplied will be new and in accordance with the contract document and will
be free from defects in design, material and workmanship and shall further guarantee as
under:

In case of any failure in the original component/ equipment due to faulty designs, materials
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 long 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 specifications 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 corresponding 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.

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.

In case the vendor fails to supply the mandatory 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 vendor in finalizing the purchases.

It is expressly understood that the final settlement 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
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completion of trial operation of the last equipment unless otherwise discharged expressly in
writing by the BHEL or the customer.
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ANNEXURE VI

MASTER DRAWING LIST WITH SCHEDULE OF SUBMISSION

After award of LOI/ LOA, following minimum drawing/ documents shall be submitted by the bidder for
BHEL/ 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.

S.NO. [DOCUMENT NO. DOCUMENT TITLE No. of weeks
from LOI
dated for
submission

1 PE-V0-425-154-A101 |P&ID for Oxygen Dosing System 2
2 PE-V0-425-154-A102 |GA drawing and foundation detail for Oxygen Dosing System 2
3 PE-V0-425-154-A103 |Technical Data sheet for Oxygen Dosing System 4
4 PE-V0-425-154-A104 |Junction Box Termination Dwgs. for Oxygen Dosing System 4
5 PE-V0-425-154-A109 |QAP for Oxygen Dosing System 2
6 PE-V0-425-154-A106 |O&M Manual for Oxygen Dosing System 16

For drawings/ documents submission procedure, please refer above details. Bidder has to submit the
revised drawing/ document along with the compliance sheet indicating enumerate reply to all BHEL and
customer comments/ 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. The number of
drawing/ documents to be submitted by the bidder shall be as per enclosed Annexure-Ill.

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 attributable to bidder’s account. Engineering meeting shall be held fort nightly, for which the bidder
shall depute his concerned engineers along with project manager to PEM office or at customer office
without fail.

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 attributable to bidder’s account.

Drawing/document submission shall be done through web based Document Management System (DMS).

Bidder would be provided access to the DMS for drawing/document approval. Detailed methodology

would be finalized during detail engineering. Bidder to ensure following at their end:

e Internet explorer version — Minimum Internet Explorer 7

e Internet speed — 2 mbps (Minimum preferred)

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

e Vendor's internal proxy setting should not block DMS application’s link
(http://124.124.36.198/wrenchwebaccess/login.aspx)
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Bidder to submit operation and Maintenance manual with minimum information as listed in below check

ANNEXURE-VIII

FORMAT FOR OPERATION AND MAINTENANCE MANUAL

list during contract stage.

Check List for Operation & Maintenance Manual

Project name :
Project number
Package Name

PO reference
Document number
Revision number

Sl.no. & | Description Tick (V)if included in | Remarks
Section Manual
s
Yes | No Not
Applicable
1. Cover page
1.1 Project Name
1.2 Customer/consultant Name
1.3 Name of Package
14 Supplier details with phone, FAX ,email
address, Emergency Contact number
15 Name and sign of prepared by, checked by &
approved by
1.6 Revision history with approval Details
2.0 Index
21 Showing the sections & related page nos.
All the pages should be numbered section wise
3.0 Description of Plant/ System
31 Description/ write up of operating principle of
system equipment/ associated sub-systems &
accessories/controls system, operating
conditions, performance parameters  under
normal , start up and special cases
3.2 Equipment list and basic parameter with Tag
numbers
3.3 Data sheets approved by Customer/ for
information and catalogues provided by original
manufacturer
3.4 Associated other packages and Interface/
terminal points
3.5 P&ID & Process Diagrams
3.6 GA Layout drawings, As-built drawings, Actual
photograph of items/ system (Drawings of A2 &
bigger sizes are to be attached in the last)
3.7 Single line/ wiring diagrams
3.8 Control philosophy/ control write-ups
4.0 Commissioning Activities (if not covered in
separate document i.e. erection manual,
commissioning manual)
4.1 Pre-Commissioning Checks
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Handling of items at site

Storage at site

Unpacking & Installation procedure

Operation Guidelines for plant personal/ user/
operator

Interlock & Protection logic along with the
limiting values of protection settings for the
equipment along with brief philosophy behind
the logic, drawings etc. to be provided.

Start up, normal operation and shut down
procedure for equipments along with the
associated systems in step by step mode. Valve
sequence chart, step list, interlocks etc. with
Equipment isolating procedures to be
mentioned.

Do’s & Don't of the equipments.

Safety precautions to be taken during normal
operation.  Safety = symbols, = Emergency
instructions on total power failure
condition/lubrication failure/any other condition

Parameters to be monitored with normal values
and limiting values

Trouble shooting with causes and remedial
measures

Routine operational checks, recommended logs
& records

Changeover schedule if more than one auxiliary
for the same purpose is given

Painting requirement and schedule

Inspection, repair, Testing and calibration
procedures

6.0

Maintenance guidelines for plant personal

6.1

List of Special Tools and Tackles required for
Overhaul/Trouble shooting including special
testing equipment required for calibration etc.

6.2

Stepwise  dismantling and  re-assembly
procedure clearly specifying the tools to be
used, checks to be made, records to be
maintained, clearances etc. to be mentioned.
Tolerances for fitment of various components to
be given.

6.3

Preventive  Maintenance &  Overhauling
schedules linked with running hours/ calendar
period along with checks to be given

6.4

Long term maintenance schedules especially for
structural, foundations etc.

6.5

Consumable list along with the estimated
quantity required during commissioning, normal
running and during maintenance like Preventive
Maintenances and Overhaul. Storage/handling
requirement of consumables/self-life.

6.6

List of lubricants with their Indian equivalent,
Lubrication Schedule, Quantity required for each
equipment for complete replacement is to be
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given

6.7 List of vendors & Sub-vendors with their latest
addresses, service centres, Telephone Nos.,
Fax Nos., Mobile Nos., e-mail IDs etc.

6.8 List of mandatory and recommended spare
parts list

6.9 Tentative Lead time required for ordering of
spares from the equipment supplier

6.10 Guarantee and warranty clauses

7.0 Statutory and other specific requirements
considerations.

8.0 List of reference documents

9.0 Binding as per requirement
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TITLE :

2) BTG PACKAGE

2 X 800 MW UPPUR STPP (STAGE-I, UNIT 1 &

SPECIFICATION NO.: PE-TS-425-154-A101

DOSING SYSTEM

TECHNICAL SPECIFICATION FOR OXYGEN

SUB-SECTION: IA
REV. NO. 00

DATE :27.12.2017

DATA SHEET-A

SI. No

| Description

Parameter

Mechanical ltems

1.0 Total No. of skid(s) for project Four (Two per unit)

2.0 Cylinders:

2.1 Quantity mounted on skid Four per skid (Total sixteen)

2.2 Loose supply of filled Oxygen cylinders 32 loose on a rack for each unit (Total 64 for storage)

2.3 Design Standard of empty oxygen cylinder 1S-7285 Part 1

25 Water Capacity 50 liters

2.6 Gas Capacity 10md

2.7 Max Working pressure at 15°C 204 Kg/lcm?

2.8 Painting of oxygen cylinder As per IS 4379

2.10 Accessories Two numbers (one per unit) Cylinder storing rack (MS), each with
capacity to hold 32 cylinders

3.0 All Tubing:

3.1 Material SS 316

3.2 Diameter 15 NB (1/2" OD), 18 BWG

4.0 Ball valves

4.1 Body, Bonnet, stem SS 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

4.7 Rating 2000 PSI

4.8 Valve operation Manual or pneumatic as per P&ID

5.0 Check valves/ NRV

5.1 Body, cover, disc/piston & seat SS 316

52 Design standard MSS-99-2010/ Equivalent

5.3 Test standard MSS-99-2010/ Equivalent

5.4 Size 15 NB

5.5 End Connections Ferruled

5.6 Rating 2000 PSI

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 62 Kg/cm? (g) for skid 1 and 30 Kg/cm? (g) for skid 2

6.6 Inlet Connections Ferruled

6.7 Outlet Connections Ferruled

6.8 Rating 2000 PSI

7.0 Fittings SS-316

8.0 Pressure Regulator

8.1 Quantity Four per skid (total 16), 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/cm?(g)

8.6 Set outlet Pressure 56 Kg/cm?(g) for skid dosing at CPU outlet and 24 Kg/cm?(g) for skid
dosing at deaerator outlet

9.0 Mass Flow Controller/ FMCT | - SS 316, ANSI B 16.5 CL 400 ------

9.1 Expected Flow of Oz in process 50-400 gm./ hr. (for skid dosing at deaerator outlet); 40-300 gm./ hr.
(for skid dosing at CPU outlet)

9.2 MOC-wetted parts SS 316

9.3 Operating pressure Pressure reducing valve set pressure (refer P&IDs)

10.0 Structural steel IS 2062

11.0 Nuts & bolts SS 304

12.0 MANIFOLD (3 Way Valve)

121 MOC

93316
ouU
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TITLE : SPECIFICATION NO.: PE-TS-425-154-A101
2 X 800 MW UPPUR STPP (STAGE-I, UNIT 1 &
2) BTG PACKAGE

TECHNICAL SPECIFICATION FOR OXYGEN SUB-SECTION: IB

DOSING SYSTEM REV. NO. 00 DATE :27.12.2017

SPECIFIC TECHNICAL REQUIREMENTS (C&I) WITH SCOPE OF SUPPLY:

Oxygen Dosing System shall be operated from DCS (BHEL's scope) through operator work station (OWS)
located in common control room (CCR) and GIU located in the field. Both OWS and GIU are in BHEL Scope.
The mode of operation of the oxygen dosing system shall be from DCS only. All the logics, controls and
interlocks shall be implemented in DCS. 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
DCS OWS only.

The instruments shall be offered as per the process requirement for complete auto operation. All interlocks for
safe operation of the plant shall be provided.

Necessary instruments such as pressure gauges, Temperature gauges, DP instruments, Pressure
transmitters, Level transmitters, Differential pressure transmitters, Temperature Elements, Various analysers,
level indicators, Mass Flow Controller etc. shall be provided. The junction boxes and instruments/ electronics
housing used shall be non — corrosive material.

Pneumatic actuators with all accessories shall be controlled using solenoid valves, which shall be energized
from OWS / Control Panel. The opening and closing of these valves is based on system requirement, which is
programmed in the Control system. Feed backs to the control system regarding the valve open / close
position are set through the limit switches.

Mimic diagram shall be provided for the Dosing scheme on the OWS.

Bidder to supply the field instrumentation, control/ solenoid valve (with limit switches for open close feedback)
as required and is shown in the P&ID. 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
maintenance under the scope of specification shall be provided. The necessary root valves, impulse piping,
drain cock, 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. Double root valves shall be
provided for all pressure tapping where the pressure exceeds 40 Kg/ Cm?2.

The specifications for instruments mentioned in the specification are minimum requirements. The detail
specifications shall be finalized during detail engineering.

The quantity of instruments for the system shall be as per tender P &ID wherever provided of the respective
system as a minimum, for bidding purpose. However, bidder shall also include in his proposal all the
instruments and devices that are needed for the completeness of the plant auxiliary system/ equipment
supplied by the bidder, even if the same is not specifically appearing in the P & ID. During detail engineering if
any additional instruments are required for safe & reliable operation of plant, bidder shall supply the same
without any price/time implication.

All the instruments/ drives shall be terminated on JBs in field. JBs shall be in Bidder's scope. The detailed
specification of instruments, JB etc. are given in detail as below.

Cable scope between BHEL & VENDOR shall be as specified elsewhere in the specification.
Bidder to terminate all control elements in junction boxes. Bidder to provide input/ output list, drives list,

junction box schedule and termination details, recommended control logics/ write-up etc. the list of documents
to be submitted after award of contract is to be referred by bidder.

10) All the transmitters supplied by Bidder shall be rack mounted. The transmitter racks shall be in Bidder's scope

of supply. All transmitters shall be HART compatible. Only two wire transmitter shall be used. Instrument shall
have the provision to be calibrated using Universal Hand held Calibrator.

11) Bidder to perform tests of C&l items/ instruments/ systems as per Quality plans/ type test attached in the

specification. However, if any test not specified in the quality plan but specified in specification Tests for 1&C
equipment included elsewhere in specification will have to perform by Bidder without any cost/time implication.

64 of 130




TITLE : SPECIFICATION NO.: PE-TS-425-154-A101
2 X 800 MW UPPUR STPP (STAGE-I, UNIT 1 &
2) BTG PACKAGE

TECHNICAL SPECIFICATION FOR OXYGEN SUB-SECTION: IB

DOSING SYSTEM REV. NO. 00 DATE :27.12.2017

12) Bidder to furnish electrical/UPS load data during detailed engineering

1) Number of pairs to be selected for Screen /Control cable (Size: 0.5 mm?2):
a) F-Type: 2P/4P/8P/12P/24P
b) G-Type: 4P/8P/12P
c) 3CX2.5/5CX1.5/12CX1.5mm?2

2) 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.

3) The requirements given are to be read in conjunction with detailed technical specification enclosed in the
specification. Further in case of any discrepancy in the requirement within the same section noted by the
bidder in the specification, the same will be brought to the notice of BHEL in the form of pre- bid clarification.
In absence of any pre-bid clarification, the more stringent requirement as per BHEL's/ Customer’s
interpretation shall be complied by the bidder.

4) Bidder to comply with codes and standards as mentioned in the specification.

5) Bidder's presence is required for 3 Man days (excluding travel time) at EDN Bangalore during FAT of
DDCMIS for certifying correctness & completeness of implementation of Control logic. Intimation to attained
FAT shall be informed in 2 days advance. All the expenses like boarding, lodging and travel, Air fare etc. shall
be in bidder’s scope.

6) Contractor's C&l representative shall be present at BHEL-PEM for 3 man-days, for preparation of Control
scheme of Oxygen Dosing System. All the expenses like boarding, lodging and travel, Air fare etc. shall be in
bidder’'s scope.

7) Bidder's presence is required for 7 Man days (in two visit) at site during commissioning of DDCMIS for
assistance related to process correctness. Three visit with total 7 Man days (excluding travel time) in which
one visit shall be of 4 days. All the expenses like boarding, lodging and travel, Air fare etc. shall be in bidder’s
scope.

8) Contractor shall furnish Instrument Schedule, I/O list, Drive list, Cable Schedule, Cable interconnection, JB
grouping, Annunciation list, SOE list, List of Instruments/ devices for HART in BHEL approved format. Also
reusable database format like MS Excel, MS Access etc. of these documents shall also be provided by
Contractor in BHEL approved format. Soft copy of the formats shall be provided to the successful bidder.

9) All field instruments enclosure shall be IP65 local panel/cabinet enclosure shall be IP 55, unless otherwise
specified.

10) Use of process actuated switches shall be avoided unless unavoidable.

11) Material for all the accessories shall be SS316 or better, as suitable for the service conditions.

12) Diaphragm seal shall be provided with Instruments having contact with corrosive/ viscous media.

13) Material described in the specification (for instrument, equipment, accessories etc.) are the minimum
requirements, which shall be complied by bidder. Any other better material shall also be considered to suit the
process and environmental conditions at site subject to owner’s approval. Material, if found not suitable shall

be changed by vendor without any price/time implication.

14) Painting Process/procedure & Painting material shall be suitable for sea water and saline conditions at site in
line with national and international standards like ASTM, ISO etc.

15) All local gauges, transmitters and switches shall be mounted on suitable enclosures, racks subject to owner’s
approval. All transmitters shall be HART compatible.

16) The solenoid operated valves/ dampers/ gate shall have a limit switch for open/ close feedback. Solenoid
valve shall be rated for 24 V DC only.
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17) The solenoid operated valves/Dampers/Gate shall have a limit switch for open/ close feedback. Solenoid
valve shall be rated for 24 V Dc only.

18) The solenoid valve and mass flow controller with read out shall operate at 24V DC from DCS.

19) The solenoid operated valves/Dampers/Gate shall have a limit switch for open/ close feedback. Solenoid
valve shall be rated for 24 V Dc only.

20) Bidder must offer general tools and tackles and special calibration instruments required during start-up, trial
run, operation and maintenance of the system.

21) All the instruments/ equipment/ electrical items shall be provided and designed with maximum star rating as
available in line with energy conservation policies notified by BEE, GOlI, at the time of supply.

22) Drawings/Documents and data to be furnished after award of the contract:
a. Field instruments data sheet.
b. JB GA drawing & termination details
c. Any other document decided during detailed engineering.
23) C&l Mandatory spares (as applicable) to be provided as per list attached in technical specification.

24) MFC with local flow indication shall be provided.
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TITLE : SPECIFICATION NO.: PE-TS-425-154-A101
2 X 800 MW UPPUR STPP (STAGE-I, UNIT 1 &
2) BTG PACKAGE

TECHNICAL SPECIFICATION FOR OXYGEN SUB-SECTION: Il A

DOSING SYSTEM REV. NO. 00 DATE :27.12.2017

This specification is intended to cover design, engineering, manufacture, fabrication, assembly, supply,
inspection/ testing at vendor's & sub-vendor’s works, painting, mandatory spares, startup and commissioning
spares, special tools and tackles (as applicable), forwarding, proper packing, shipment and delivery at site,
preparation and submission of drawing/ documents & equipment/ system guarantee etc. as specified
hereinafter for 2 x 800 MW UPPUR STPP (STAGE-I, UNIT 1 & 2) OXYGEN DOSING SYSTEM.

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 principles, equipment selection and control philosophy of ammonia feed system has been covered
separately in the Design Memorandum and P&ID for Chemical dosing system.

The following philosophy of chemical feed system is considered: -

a) During normal operation:-

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

e 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 also. 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.

e Dosing rate shall be controlled from DCS by regulating mass flow controller (MFC) provided on each
O: 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 DCS. 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.

e 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.

b) Startup sequence:-

Deaerator vent is kept open.

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

Cation conductivity reaches below 0.15 ps/cm (at 25°C) and the trend is downwards.
Deaerator vents are closed.

Oxygen feed is manually started from DCS.

c¢) Shut down sequence:-

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

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

Equipment for Oxygen Dosing (2 skids/ unit i.e. total = 4 skids for station)

As mentioned, two oxygen dosing skids shall be supplied for each unit. Each skid shall be identical
unless specifically 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. Oxygen Dosing Skids shall be housed in TG Hall EL +0.0 m, B-C Bay. Each skid shall
consist of the following components:-

Cylinder banks
Each oxygen dosing skid shall consist of a bank of four oxygen cylinders, dosing at downstream of
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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 54 kg/cm?(g) and the cylinder banks dosing at
deaerator outlet at 22 kg/cm?(g). Separate storage rack for 32 filled cylinders per unit shall be supplied.

Pressure Regulator:

The line pressure regulator is used for reducing a high supply pressure (204 Kg/cm? cylinder pressure)
to 56 kg/cm? (g) pressure in skid dosing at CPU outlet and to 24 kg/cm?2(g) pressure in skid dosing at
deaerator outlet.

Valves, tubing, vents and instrumentation shall be as per the attached P&ID and the data sheet. The
MOC and specification of the equipment shall be as per the attached data sheet.

CONTROL AND INSTRUMENTATION

The mode of operation of the oxygen dosing system shall be from DCS only. All the logics, controls and
interlocks shall be implemented in DCS. 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 DCS OWS only.

The oxygen gas shall be at high pressure (204 Kg/cm?) in the cylinders. The same shall be brought to a
lower pressure by the Pressure Regulator (set pressure of 56 Kg/cm? for skid dosing at CPU outlet and
set pressure of 24 Kg/cm?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 solenoid valve, pressure gauge
and pressure transmitter. Four cylinders provided on skid are connected and two cylinders will serve at a
time based on the pressure at the inlet of solenoid valve. In case the pressure at the inlet of SV1 reaches
at the set point, the solenoid valve SV1 will close and solenoid vale SV2 will open and other cylinder
shall be taken in to service provided the pressure at the inlet of SV2 is not low and vice versa. Alarm for
pressure low at the inlet of solenoid valves shall be provided in DCS.

A pressure relief valve shall be fitted at the upstream 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 valve in the skid based on the
feedback received from pressure transmitter {set point —“ADEQUATE--(Set points— 52 kg/cm? for skid
dosing at CPU outlet & 20 kg/cm? for skid dosing at deaerator outlet) downstream. The flow and pressure
of oxygen can be monitored from DCS by the signal from mass flow controller (MFC) and from pressure
transmitter provided at the downstream of pressure reducing regulating valve. The flow of oxygen dosing
will be controlled manually/automatically from DCS by adjusting mass flow controller (MFC) 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 to DCS.

All solenoid valves mounted in the oxygen dosing skid shall be 24 VV DC powered from DCS and routed
through the local skid mounted junction box. All the field instruments, MFC and solenoid valves (SV 1 &
SV 2) shall be terminated at a junction box in the skid by oxygen dosing vendor for further connection to
DCsS.

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 MFC manufacturer.

Bidder to provide a flame arrestor in the vent header of each of oxygen dosing skids.
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Following interlocks/ alarm annunciation facility shall be provided.
For Skid dosing at CPU Qutlet:-
Signal Source | Tag Number Set Point Interlock Alarm in DCS Remarks
(suggested)
During Normal Operation:-
Pressure QCL11CP0O01 | 60 Kg/cm? (g) | Not applicable Yes (HIGH pressure | Manual checking
transmitter (HIGH) at cylinder 1 outlet) of pressure
regulator reqd.
Pressure QCL11CP0O01 |54 Kg/lcm? (g) | Close SV-1 | Yes (LOW pressure | Auto - changeover
transmitter (Low) (QCL11AA201) & | at cylinder 1 outlet) of cylinders.
Open SV-2 Manually replace
(QCL12AA201) cylinder 1 with
filled cylinder.
Pressure QCL12CP0O01 | 60 Kg/cm? (g) | Not applicable Yes (HIGH pressure | Manual checking
transmitter (HIGH) at cylinder 2 outlet) of pressure
regulator reqd.
Pressure QCL12CP001 |54 Kg/cm? (g) | Close SV-2 | Yes (LOW pressure | Auto-changeover
transmitter (LOW) (QCL12AA201) & | at cylinder 2 outlet) of cylinders.
Open Sv-1 Manually replace
(QCL11AA201) cylinder 2 with
filled cylinder.
Pressure QCL10CP0O01 |50 Kg/lcm? (g) | Close MFC | Yes (Oxygen dosing
transmitter (Low) (QCL10AA202) stopped due to low
pressure)
Pressure QCL10CP0O01 | 60 Kg/cm? (g) | Not applicable Yes (HIGH dosing | Manual checking
transmitter (HIGH) pressure) of pressure
reducing valve
reqd.
Cation 0.3 ps/cm (at | Close MFC | Yes (Oxygen dosing | Increase ammonia
Conductivity 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 30 ppb (LOW), | Gradually open | Yes (Low DO level | Initial set point
oxygen decreasing MFC(QCL10AA20 | in feed water cycle) | may be chosen as
analyzer* 2) to increase DO 90 ppb. However,
provided signal provision may be
from kept to choose
QCL10CPOO1 is exact set point for
"NOT LOW" (i.e. < operation by
50 Kg/lcm? (g)) operator's  plant
solved oxygen 150 ppb, | Close MFC | Yes (Oxygen dosing | chemist during
alyzer* increasing (QCL10AA202) to | stopped due to high | commissioning
(HIGH) decrease DO DO level in feed | within the range of
water cycle) 30-150 ppb.
During Start up:-
Cation 0.15 ps/cm Open MFC | Yes (Oxygen dosing
Conductivity (at 25°C), | (QCL10AA202), started)
analyser* decreasing provided signal
(ADEQUATE) from
QCL10CPOO1 is
"NOT LOW" (i.e. <
50 Kg/cm? (g)) &
signal from DO
analyzer is "NOT
HIGH" (i.e. > 150
ppb)
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For Skid dosing at deaerator Outlet:-

Source of | Tag Number Set Point | Interlock Alarm in DCS Remarks
signal (suggested)
During Normal Operation:-
Pressure QCL21CP001 |28 Kg/cm?  (g) | Not applicable Yes (HIGH pressure | Manual checking
transmitter (HIGH) at cylinder 1 outlet) of pressure
regulator reqd.
Pressure QCL21CP001 |22 Kg/cm? (g) | Close SV-1 | Yes (LOW pressure | Auto-changeover
transmitter (LOw) (QCL21AA201) & | at cylinder 1 outlet) of cylinders.
Open SV-2 Manually replace
(QCL22AA201) cylinder 1 with
filled cylinder.
Pressure QCL22CP001 |28 Kg/cm?  (g) | Not applicable Yes (HIGH pressure | Manual checking
transmitter (HIGH) at cylinder 2 outlet) of pressure
regulator reqd.
Pressure QCL22CP001 |22 Kg/lcm? (g) | Close SV-2 | Yes (LOW pressure | Auto-changeover
transmitter (LOw) (QCL22AA201) & | at cylinder 2 outlet) of cylinders.
Open Sv-1 Manually replace
(QCL21AA201) cylinder 2 with
filled cylinder.
Pressure QCL20CPO01 | 18 Kg/cm? (g) | Close MFC | Yes (Oxygen dosing
transmitter (Low) (QCL20AA202) stopped due to low
pressure)
Pressure QCL20CP001 |28 Kg/cm? (g) | Not applicable Yes (HIGH dosing | Manual checking
transmitter (HIGH) pressure) of pressure
reducing
regulating valve
reqd.
Cation 0.3 ps/cm (at 25°C), | Close MFC | Yes (Oxygen dosing | Increase
Conductivity increasing (HIGH) (QCL20AA202) stopped due to high | ammonia pH set
analyzer * cation conductivity in | point to raise pH
feed water cycle) to 9.2-9.5 range
Dissolved 30 ppb (LOW), | Gradually open | Yes (Low DO level in | Initial set point
oxygen decreasing MFC(QCL20AA202) feed water cycle) may be chosen
analyzer* to  increase DO as 90 ppb.
provided signal from However,
QCL20CPO01 is provision may be
"NOT LOW" (i.e. < 18 kept to choose
Kg/cm2 (g)) exact set point
Dissolved 150 ppb, increasing | Close Yes (Oxygen dosing | for operation by
oxygen (HIGH) MFC(QCL20AA202) stopped due to high | operator's plant
analyzer* to decrease DO DO level in feed | chemist during
water cycle) commissioning
within the range
of 30-150 ppb.
During Start up:-
Cation 0.15 ps/cm (at | Open MFC | Yes (Oxygen dosing
Conductivity 25°C), decreasing | (QCL20AA202), started)
analyzer * (ADEQUATE) provided signal from
QCL10CPO01 is

"NOT LOW" (i.e. < 18
Kg/cm2 (g)) & signal
from DO analyzer is
"NOT HIGH" (i.e. >

150 ppb)

*SHALL BE PART OF SWAS SCOPE.

72 of 130




TITLE :
2 X 800 MW UPPUR STPP (STAGE-I, UNIT 1 &
2) BTG PACKAGE

SPECIFICATION NO.: PE-TS-425-154-A101

TECHNICAL SPECIFICATION FOR OXYGEN
DOSING SYSTEM

SUB-SECTION: IIB

REV. NO. 00 DATE :27.12.2017

SECTION- IIB

GENERAL TECHNICAL REQUIREMENTS (C&l)
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Volume- V: Instrumentation & Control Works
FIELD AND MEASURING INSTRUMENTS

3.00.00

3.01.00

3.01.01

3.01.02

3.01.03

3.01.04

3.01.05

3.01.06

FIELD & MEASURING INSTRUMENTS AND FLOW ELEMENTS

FIELD & MEASURING INSTRUMENTS (PRIMARY & SECONDARY INSTRUMENTS)
AND FLOW ELEMENTS

GENERAL REQUIREMENTS

Field Instruments, control devices, remote instruments, Flow Elements and other
equipment accessories covered under this specification shall be furnished in accordance
with I&C specification sheets and drawings enclosed herewith and the requirements of all
applicable clauses of this specification.

The instrumentation and control equipment shall conform to all applicable codes and
standards including those referred in Cl. no. 1.08.00 in this Volume. All equipment and
systems shall also fully comply with the design criteria stated in chapter-2 of this part.

The instrumentation/control equipment and accessories shall be from the latest proven
design for which the performance and high availability have been demonstrated by
a considerable record of successful operation in power station service for similar
applications. The bidder shall furnish sufficient evidence to fully satisfy the Owner in
this regard.

In general, front draw out type instruments with plug-in facility at the rear for connecting
cables for power supply and signal shall be provided unless otherwise specified like for
Explosion proof area, Flame proof area and high vibration prone area. Separate plugs &
socket connection shall be provided for connecting power supply cables and signal
wires/cables.

The plug & sockets shall be polarized to prevent wrong connections and have facility for
secure coupling in plug-in position to prevent loose connections.

Signal and Electrical connection shall be screwed connection with double compression
type Nickel-plated brass cable glands for Explosion proof area, Flame proof area and high
vibration prone area.

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

All field instruments shall be weatherproof, drip tight, dust tight and splash proof suitable
for use under outdoor ambient conditions prevalent in the subject plant. All field-
mounted instruments shall be mounted in suitable locations where maximum accessibility
for maintenance is achieved. The enclosures of all electronic instruments shall conform
to IP-65 unless otherwise specified (Explosion proof for NEC article 500, class 1/2,
Division 1 area & flame proof area) and an anti corrosive paint shall be applied to the
field mounted enclosures / instruments. All the field instruments shall also be provided
with SS tag nameplate and double compression type Nickel-plated brass cable gland.
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FIELD AND MEASURING INSTRUMENTS
Gaskets, Fasteners, Counter and mating flange (SS316 materila), nuts & bolts etc. shall
also be included, wherever required with the field instruments.
3.02.00 Following minimum requirement of field instruments shall be fulfilled by Bidder (In

addition, Redundancy criteria for field instruments shall be as specified else where in
specification): -

Vi.

vii.

viii.

Xi.

Xii.

Level Transmitters (Type as per Owner approval) for open sump/
tank/bunker/vessel/heaters/containers/silo etc. in addition to level switches.

Stand pipes on both side of tank for all level instruments (LT, LS & LG).

Flow elements (Type as per Owner Approval) with flow transmitter & Flow meter
for flow measurement of process medium like Steam, Water, Air, Flue Gas, Fuel
oil, Lube oil, open channel liquid, solid fuel, ash flow, ash slurry, DM water, PT
plant, ETP Plant, Raw water, Instrument and Service air etc. as decided by owner
with in terminal points and scope.

Pressure gauges, temp. Gauges and Temp. Element at inlet and outlet of each
heat exchanger and cooler.

DPG, DPT & DPS across the filters/strainers.
Tapping points/test points shall be provided.

All primary Instruments, hardwares & JBs etc used for measurement for HFO, LDO
& Turbine Lube Oil system shall be flame proof (IEC-79.1, Part I). All primary
Instruments, hardwares & JBs etc used for measurement for Hydrogen Gas &
Oxygen Gas shall be intrinsically safe and explosion proof as per NEC article 500,
class 1, Division 1 area I.

All Thermocouples & RTDs (Type as per Owner Approval) shall be Duplex.
Thermocouples shall be provided for Mill outlet temperature and for Services with
Temperature > 200 deg C.

All Field Instruments used in acid or alkaline atmosphere shall be with standard
Anti corrosion coating i.e. the combination of Polyurethane and epoxy resin baked
coating (ANSI/ISA-71.04).

All primary instruments installed at “Minus level or Floor” shall be with protection
class of IP 68.
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xiii.

Xiv

XV

XViii.

XiX.

XX.

XXi.

Transmitters (all type) for monitoring & controls purpose.

All field mounted push button, selector switch etc. shall be as per IEC or NEMA 4X
protection.

All limit switch shall be conform to IEC-60947-5-1 and shall have minimum
2SPDT/DPDT contacts.

Temp. Transmitters are envisaged with RTD & Thermocouples for monitoring
services/application only. However any RTD & Thermocouples are used for control,
interlock & protection application, Metal Temperature, and bearing & winding
temperature, same shall be directly wired to DDCMIS/DCS/PLC using
instrumentation & Extension cables respectively.

As for the water flow/ steam flow measurements, necessary flow elements/
transmitters are chosen in the process line and supplied such that their
algebric summation shall be mass balanced for calculating the system
efficiency.

Non Contact Type, electronic 2-wire position transmitters shall be provided for all
inching type motorised valve and dampers.

For Turbine oil tank, LDO/HFO tank, DM water tanks, CS tank, Chemical dosing
tanks, Acid and alkali applications, lube oil tanks, and any other tank/sump etc.,
only non contact type level transmitters like Acoustic, Ultrasonic, Radar based
(Type as per Owner Approval) shall be provided by bidders as specified in the
specification and as approved by owner.
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3.03.00

3.03.01

xxiv. Where the process fluids are corrosive, viscous, solid bearing or slurry type,
diaphragm seals shall be provided. 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. For HFO, LFO Applications, SS
capillary with thin wafer element with ANSI RF flanged ends are to be provided.
For hazardous area, explosions proof enclosure as described in NEC article 500
shall be provided.

xxv. Gauges (all type) for local monitoring in field.

xxvi. Each switching element including the limit and torque switches of valve actuators
shall be provided with minimum two contacts i.e. 2SPDT OR DPDT.

xxvii. All instruments should be supplied with valid calibration and test certificates
provided by OEM.

xxviii. Canopy/Enclosure shall be provided for field instruments like transmitters,
switches & flow meters, etc and any other equipment to protect from direct sun
light, lightining & rain.

FIELD INSTRUMENTS AND PANEL MOUNTED INSTRUMENTS SHALL BE SUPPLIED
& OFFERED AS PER DATA SHEETS SPECIFIED BELOW:-

Pressure, Differential Pressure, DP type Level and Flow Transmitters (PT, DPT,
LT & FT)

Smart Transmitters of the electronic type shall be furnished.

All Transmitter shall be installed in closed LIE in the boiler area. Similarly transmitter for
TG shall also be in LIE except the transmitters located in covered area on TG floor and
these shall be mounted in LIR.

Transmitters shall be equipped with mounting brackets suitable for a mounting in
transmitter enclosures.

In general, Transmitters are envisaged to be grouped at several places as to be decided
during detailed engg. stage. For this purpose, suitable enclosures complete with all
tubing, fittings, purge meters, loop cable trays etc. shall be provided.

Type/Construction : Sealed capacitance/ Inductance/ Silicon
resonance type
Material
- Body : Die cast Aluminum with epoxy coating for air
& flue gas SS316 for other services
- Diaphragm : 316 SS
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- Measurement element

- Valves

Output signal
Local Indicator

Overall Accuracy

Turn down ratio

Stability
Response time
Power supply
Drive capability
Enclosure Class

Span and Zero

Zero suppression /

elevation
Connection

- Process

- Electrical

IBR Requirement

Accessories

Teflon seal

For  Hydrogen gas pressure/differential
pressure transmitters, the suitable material
and coating shall be chosen as per the
suggestion of transmitter manufacturer.

Carbon steel for non-corrosive
Applications
SS316 for corrosive applications.

4 to 20 m Amp. DC (Two wires)

HART Compatible

LCD indicator (5 digit) with scale

of Engg. unit

+ 0.04% or better of Span

+ 0.2% or better of span for remote seal type
transmitter.

100:1 in general

30:1 or better of Span for very
high pressure & very low pressure services.

+ 0.15% of URL for 10 years.

150 msec.

24V DC nominal

600 Ohms nominal

IP-65 /(Explosion proof for NEC

Class-1, Division 1 area)/Flame proof (IEC -
79.1, Part I).

Locally adjustable, non-interacting

At least 100% of Span

Quarter (1/4) inch NPT

with/without oval flanges
Suitable for Plug in type connection (Both
side of transmitter), unused entry with blind

plug.

For high pressure & high temperature service,
Process tapping and root valves shall be as per
IBR rules and regulations.
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- For Absolute Pressure Transmitters: Two (2) valve SS316 manifold
- For Gauge & Vacuum : Three (3) valve SS316 manifold

pressure transmitter
- For DP, level & flow : Five (5) valve SS316 manifold

transmitter
- For oil and corrosive : Separator diaphragm seals

liquids
- For all transmitters : Mounting bracket
Requirments for flanged remote seal diaphragm:
Maximum pressure rating : To meet 200 percent of process pressure
Availability of seals : for both high and low pressure sides with capillary connection in
case of differential pressure transmitters and
Single Capillary connection for pressure transmitters.
Capillary length : 6.0 m
Fill fluid : Suitable oil
Process connection size : 1 inch
Flange size and Accessories : As per process requirement.
Flange pressure rating : Required Class (ANSI)
Process liquid : Sea water, Ash water, chemical, hydrogen gas, sealoil etc.,
Process fluid temperature : 25°C to 60°C
Diaphragm and wetted part material : Suitable for sea water, ash water and chemical
applications.(offered material to be specified)
Flushing option : To be made available with 1/4 inch (necessary drain and gasket
suitable for sea water application to be provided)
Transmitter should not be mounted directly on the manifold, Manifold shall be non
integral and standalone type. Snubbers/Pulsation dampners shall be used where the
process media is unstable for measurement such as the discharge of a pump. Over
range protection shall be used where necessary. The coil syphons & condensate pots
shall be used for steam services. Transmitters shall be provided with suitable drain &
vent points.

3.03.01.01 Transmitters, smart positioner & other HART based instruments shall be supplied
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3.03.03 PRESSURE & DIFFERENTIAL PRESSURE GAUGES (PG & DPG)

Applicable standard
Type/Construction

-760 mm to 1.0Kg/cm2
-Abovel.0Kg/cm2
- Suction side of pumps

Materials
- Bourdon tube
- Bellows

- Movement
- Case

- Protective Diaphragm

Dial size

Scale Details

1S:3602-1966, 1S/3624, ASME B 40.1

Bellows/Diaphragm
Bourdon Tube
Compound gauge

316 SS

316 SS

316 SS

SS 316/ Die-cast aluminum with stoved
enamel black finish. Epoxy coating
shall be provided for corrosive
atmosphere.

Teflon

150mm with toughened shatter proof glass.
300 mm with toughened shatter proof glass
for frame mounted gauges.

Graduations in black lines on
white dial, on white dial, 270 Deg.
pointer deflection scale provided with

2 x 800 MW Supercritical Coal Based Uppur
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glass cover. Smallest scale division
shall be one (1) percent of full scale
value or smaller. Pointer stop for all

gauges.
Accuracy : + One (1) percent or better
Connection - Instrument Process : 1/2 inch NPT Male Bottom
Mounting : Local / Frame mounted.

1/2 inch NPT Male (Back entry)
mounted on local gauge board.

Enclosure Class : IP-65 or better (Explosion/Flame proof for
NEC Class-1, Division 1 area)

IBR Requirement : For high pressure service, Process tapping
and root valves are as per IBR rules and
regulations.

Accessories

- 3 way needle valve/manifolds : For all gauges depending upon service.
- Self cleaning type Pump and compressor discharge
Pulsation dampener/snubber (S316) lines

- Syphon For all steam lines

- Protective separating seal : For fuel oil and corrosive liquid lines

Other particulars

- External Zero adjustment : For all gauges
- Safety device

Ranges 5 to 20 Kg/cm2 : Rubber blow out disc with open front
construction.

Ranges above 20 Kg/cm2 : Neoprene safety diaphragm at the
back with solid front construction.

- Over range protection : One Fifty (150) percent of full scale

Other Requirments : Movement mechanism shall be

glycerin filled for oil services &
vibration prone area.

For Fuel oil & corrosive liquid lines
diaphragm type sensors required.
Armored capillary of 10 M for Fuel oil
& Corrosive liquid service.

Contact type pressure gauges are
not acceptable for interlock &
protection.

For condensate storage tank and DM water
storage tanks, the pressure
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gauge in terms of 0-10000 mm wc or suitable
range having dial size of 300mm or bigger
size shall be provided.
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3.03.23 MAss FLOW METER
Sensor
Measuring Principle : Coriolis Mass flow.
Primary Element : Flow Tube of 316SS or better
Heating Arrangement : Integral with Flow meter.
Temperature Control : To be provided.
For Heating
Process Connection : ANSI RF Flanged and rating as per process

requirement.
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Drain
Accessories

Transmitter
Measured quantities
Input Signal Processing

Display
Output

Load
Power supply
Accuracy

Repeatability
Housing

Hazardous duty Version
Nameplate

Accessories

Application

Self-draining facility
Counter flanges, Mounting nuts, bolts,
gaskets, Liners etc.

Mass Flow rate, Total Mass Flow, Density,
Temperature as minimum.

Digital Processing.

Digital Display (LCD).

2 Nos. HART isolated output of 4-20mA DC
selectable from four measured quantities.

Instrument fault signal through DPDT/2 SPDT
for Diagnostics shall be provided and
connected to DDCMIS.

< 750 ohms.

240V AC, 50 Hz. From UPS

+ 0.15% of measured value for Liquid

+ 0.5% of measured value for Gas

+ 0.1%

IP 65 (Explosion proof for NEC Class-1,

Division 1 area)

FM Standards.

Tag number, service engraved in stainless

steel tag plate

a) As required for field mounting,
Handheld configurator & complete
Software, External zero adjustment
facility

b) Mounting U-bolts, nuts, bolts, prefab
cable etc.

HFO main line, LDO lines, HFO recirculation

lines etc.
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3.03.33 Instrument Air System
The instrument Air Supply System for various pneumatic Control & Instrumentation
devices like pneumatic actuators, power cylinders, I/P converters, pneumatically operated
valves etc. shall be complete in all respect with necessary Air Filter Regulators, valves,
piping/tubing etc.. Each pneumatic instrument shall have an individual air shut off valve.
The pressure-regulating valve shall be equipped with an internal filter, a 50 mm pressure
gauge and a built in filter-housing blow down valve.
Filter shall be of minimum 5-micron size & sintered bronze material.
On collection of water in the drains of instrument air lines, mechanical automatic drains
and periodically solenoid operated drains (with electronic timer - 15m, 30m, 60m and 2
Hours & Timing adjustable being part of DDCMIS/DCS/PLC) are to be provided.
For mechanical type & Electrical type, the locations to be provided in the instrument air
lines of boiler area, Chimney area, turbine area etc., shall be decided during detailed
Engineering.
Bulk header nearby the crowded applications shall be provided and from this bulk
header individual air lines with necessary isolation values are laid to the application.
These bulk header are to be provided with mechanical and electronic based
automatic Drains.
Individual moisture separator for Oz analyzer or vital application shall be provided nearby
the instrument so as to enhance the cell life or the performance of vital final control
elements.

3.03.34 Air Filter Regulator (AFR)
Constant bleed type AFR with an accuracy of + 1.0 % inlet pressure range of 5-10 kg/
cm2 and suitable spring ranges (AFR) for use with positioners in control valves, control
damper, E/P convertors and shut off valves with sintered phosphor bronze filter
element; Filtering particles above five microns. IP 65 Weather and water proof
enclosure. Material of accessories will be SS316. Body material of filter regulator shall be
Die Cast Aluminum or SS316.
Air filter regulators shall be provided in the :
(a) Air supply line to valve positioners / power cylinders
(b) Air supply line to electric to pneumatic converters.
(c) Air supply line to pneumatic interlocked block valves.
(d) For each instrument rack, field instruments enclosure for purging.

3.03.35 Electro-Pneumatic Convertors (E/P)

Two wire type E/P convertors with an accuracy of +0.25% accepting 4-20 mA dc signals
from control system and converting to 0.2 to 1 kg/cm2 air pressure to operate valve
positioner of all final control elements; Housed in cast aluminum casing (with
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3.03.36

()

polyurethane paint); NEMA 4 or equivalent degree of protection for enclosure. Material of
accessories will be SS316. E/P convertors shall have fail freeze (stay put) feature also.
Process connection shall be 1/4” NPT (F) and Electrical connection shall be 2" NPT (F).
Zero/span adjustment facility shall be provided. The E to P converters shall retain the
pneumatic signal (last value) even in failure of control signal and shall have self
volume boosters. Necessary air lock devices and pressure switches for air pressure low
alarming shall be provided.

Solenoid Valves

Solenoid valves shall be provided as per NAMUR standard with control valves / pneumatic
control valves hooked up with process interlock requirements and where direct tripping is
involved. The number of ways for solenoid valve shall be provided as indicated below:

(@) Two (2) way solenoid valves shall be provided, where process line of less than 50
mm with low pressure and temperature application.

(b) Three (3) way solenoid valve shall be provided commonly, where the pressure is
admitted or exhausted from a diaphragm valve or single acting cylinder, e.g,
Pneumatic operated spray water block valve.

(c) Four (4) way solenoid valve shall be provided for operating double acting
cylinders, e.g, Pneumatically operated on-off type dampers.

(d) For operation of the fuel oil corner nozzle valves, fuel oil trip valves etc., double
coil solenoid valve ( latch coil & relatch coil) shall be adopted.

Single coil usage requires always power and loss of power leads to
closure of above valves resulting the unit trip or loss of generation.

(e) Solenoid Valve coils insulation class shall be Class-H high-temperature or Class-F
construction as applicable and shall be designed for continuous duty. Three-way
solenoid valves shall be designed for universal operation so that the supply air
may be connected to any port. Solenoid enclosures shall be NEMA-4)/ (Explosion
proof for NEC Class-1/2, Division 1 area)/ flame proof (IEC-79.1, Part I) as
applicable). Body material of solenoid valve shall be Brass or SS316 with epoxy
paint as decided during engineering by owner. Material of wetted parts shall be
SS316 only. Leakage class shall be class VI (Bubble tight).

All solenoid shall be with varister/RC circuit for EMI suppression, LED indication, surge

(9) Solenoid valve shall operate on 24 V DC, UPS 230 V AC or 220 V DC as per
system requirements.
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Junction Boxes

Type of
Enclosure

Material

Cable entry
Cable glands

Mounting
No. of terminals

Terminals

Grounding
Door

Accessories

Flame proof/weather proof
IP-65/Explosion Proof as per area
classification.

Design as per NEC-370 Article 18, 19 & 20.

6 mm min. thick FRP with protective

Coating

3 mm min. thickness Die cast aluminum for
Flame proof/Explosion proof area.

Bottom or Side

Double compression type - Nickel plated
brass with PVC hoods.

Indoor/Outdoor

As required with standardization with 20%
spare of each size & type.

Phoenix/Wago (screw less cage clamp type
spring loaded)

Two terminals for body and shield ground
Hinged, lockable type.

Suitable mounting clamps and other

accessories shall be in scope of bidder.

The brackets, bolts, nuts, screws, glands, lugs
required for erection shall be of brass, included in
bidder scope of supply. High voltage & insulation
resistance test shall also be conducted.

2 x 800 MW Supercritical Coal Based Uppur
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3.03.42

3.03.43

M6 Ni plated Brass earthing stud shall be provided
(external 2 nos. internal 1 no.)
Gasket (Normal)- Neoprene/Polyurethene thickness
6.0 mm. Silicon for High Temperature area.

Colour : In General same as provided for control panels, and
for special services, To be decided during detailed
engineering & subject to owner’s approval.

Cable Glands

Cables shall be terminated using double compression type cable glands. Cable glands
shall conform to BS: 6121 & IP-67 and be of robust construction capable of clamping
cable and cable Armour (for armoured cables) firmly without injury to insulation. Cable
glands shall be made of heavy-duty brass machine finished and nickel chrome plated.
Thickness of plating shall not be less than 10 micron. All washers and hardware shall be
made of brass with nickel chrome plating Rubber components shall be of neoprene and of
tested quality.

Interposing Relays (IPR)

Electromagnetic type IPRs with modular design, plug-in type connections, suitable for
channel/DIN rail mounting in cabinets; coil rating 24V DC; 2 set of silver plated cadmium
free with change over contacts rated for DC1 Breaking capacity of 0.5A 110 V DC/ 0.15 A
220 VDC and AC1 Capacity of 8/10 A 240 V AC. Capacity shall be as system
requirements. Freewheeling diode across copper relay coil and self reset type status non-
polarized LED indicator for the Coil (electronic) and a flag indicator for the Contacts
(mechanical) shall be provided. Manual forcing/override facility is required. The insulation
test voltage of 1.2/50 ps between the coil & contacts for relay shall not be less than 4 KV
between adjacent contacts. The operating temperature of the Relay & Sockets shall be
from -20 deg. C to 60 deg. C. The operating/release time of the relay shall not be more
than 10/5 ms respectively.

The relay and DIN Rail sockets shall have the necessary approvals like UL/VDE and V0O/V2
inflammability class in accordance with UL94”, IEC60664/IEC60664A/DINVDE0110.

Facility to stimulate IPR manually shall be provided. The VA burden of relays shall be
suitable to match the capacity of output modules. Interposing relay & sockets for
mounting the interposing relay shall be of same make only and sockets shall have the
plug in RC circuits/Varistors, required for EMI suppression.
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FORM NO. PEM-6666-0

This is the part of technical specification PE-TS-425-154-A101
SPECIFICATION NO.:
BHEL DATA SHEET FOR MASS FLOW CONTROLLER | VOLUME
PEM FOR OXYGEN DOSING SECTION
REV. NO. DATE :
SHEET 1 OF 1
DATA SHEET -A & B
DATA SHEET -B
DATA SHEET — A FOR MASS FLOW CONTROLLER (TOBE FILLED UP
TOBEFILLED BY PURCHASER
( ) BY BIDDER)
PROJECT TANGEDCO UPPUR TPP (2X800 MW) | e,
GENERAL MAKE/MODEL NUMBER BIDDER TO SPECIFY
TYPE BIDDER TO SPECIFY
SERVICE 99% PURE OXY GEN
PRINCIPLE O CORIOLISO THERMAL MASSFLOW O QOTHER | =7 e
MATERIAL OF CONSTRUCTION | | s
) BODY ODIECASTAL (MINIMUM) 0| mssemss e
b) WETTED PARTS uSS316 0|
POWER SUPPLY 24V DC DOV AC |
INPUT SIGNAL 4-20mA e
OUTPUT SIGNAL 4-20 mA for Mass Flow Rate (HART compatible) | =7
(Selectable for other measured quantitie) | s
ACCURACY (on FSD) m=1% o
LINEARITY m+1% o
HYSTERESIS m+1% o
REPEATABILITY m+02% o
TECHNICAL | RN DOWN RATIO " 50:1 o__
RESPONSE TIME m 100 mSec o
PROCESS CONNECTION u 5" NPT (M) 0O %" FLANGED
MOUNTING/ INSTALLATION DETAIL BIDDER TO SPECIFY
ENCLOSURE m |P-65 o_
REVERSE POLARITY PROTECTION 0 PROVIDED o
MEASURED SIGNAL (ASMINIMUM) ®mMASSFLOW RATE  COTOTAL MASSFLOW
0 TEMPERATURE ODENSITY
TAG PLATE MATERIAL B STAINLESS STEEL o
ACCESSORIES BIDDER TO SPECIFY
CABLE ENTRY DETAILS/QTY. BIDDER TO SPECIEY
MAX
SL. DOSING OPERATING DESIGN OPERATING DESIGN FLOW FLOW OPERATING
No. LOCATION PRESSURE | PRESSURE TEMP TEMP RANGE RATE TEMP
TRVICE 1 ATDEAO/L VENDOR TO SELECT AS PER PROCESS CONDITIONS
CONDITION . AT CPU O/L
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FORM NO. PEM-6666-0

This is the part of technical specification PE-TS-425-154-A101

BHEL
PEM

DATA SHEET FOR MASS FLOW CONTROLLER
FOR OXY GEN DOSING

SPECIFICATION NO.:

VOLUME

SECTION

REV. NO. DATE :

SHEET 1 OF 1

Date Sheet No. PE-DS-999-145-1012

DATA SHEET -C

DATA SHEET —C FOR MASS FLOW CONTROLLER
(TOBEFILLED BY BIDDER)

GENERAL

PROJECT

MAKE/MODEL NUMBER
TYPE

SERVICE

TECHNICAL

PRINCIPLE
MATERIAL OF CONSTRUCTION

@ BODY

b) INTERNAL
POWER SUPPLY
INPUT SIGNAL
OUTPUT SIGNAL
ACCURACY (on FSD)
LINEARITY
HYSTERESIS
REPEATABILITY
TURN DOWN RATIO
RESPONSE TIME
PROCESS CONNECTION
MOUNTING/ INSTALLATION DETAIL
ENCLOSURE
REVERSE POLARITY PROTECTION
MEASURED SIGNAL (AS MINIMUM)
TAG PLATE MATERIAL
ACCESSORIES
CABLE ENTRY DETAILS/QTY.

SERVICE
CONDITION

SL.
No.

DOSING
LOCATION

OPERATING
PRESSURE

DESIGN
PRESSURE

OPERATING
TEMP

DESIGN
TEMP

FLOW
RANGE

FLOW
RATE

MAX
OPERATING
TEMP

AT DEA O/L
AT CPU O/L
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CABLE SIZE
8PX0.5 sqmm ]
(G-Type) |
1 - ACTUATOR _ DISTURBED*
BINARY | _ OPEN FEEDBACK
INPUT [~
- CLOSE FEEDBACK
- TORQUE OPEN/CLOSE_FEEDBACK
COMMON
> CLOSE COMMAND
> BINARY
OUTPUT - OPEN COMMAND
ows (24vD0)
]BUS[
DCS
)
- cegsx_ ]
2PX0.5 sq.mm —
| (F=Type) —
| POSITION FEEDBACK(4—20 mA)
| |Aaos™
INPUT SPARE
] SPARE
L

NOTE:

DCS INTERFACE FOR BIDIRECTIONAL DRIVE(WITH INTEGRAL STARTER)

ACTUATOR

(WITH INTEGRAL STARTER)

fratetushpPly "ON

e o]
H—0O
H—0O
g—o

)
4 CLOSE IPR
Y

~__ OPEN IPR
\%

DISTURBED("NC")

OLS("NO")
CLS("NO")
TORQUE OLS/CLS("NO”)

N

IPR

® ® ®

OPEN,/CLOSE/STOP
PUSH BUTTON

Off
Local eff)- Remote

/\

LOCAL/REMOTE/OFF
SELECTOR SWITCH

CURRENT FEEDBACK (FOR DRIVES >15KW) (4—20mA)

POSITION TXR

o

|

| (FOR INCHING

| DUTY DRIVES ONLY)
|

|

L

MCC

|

ANALOG
INPUT

CURRENT
TRANSDUCER

-
-t

1) Redundancy of 10 shall be as per specification requirement. A

2) Position Feedback of Biderectional Inching duty drives in vicinity may

be

grouped together in the field during cable engineering. Junction Boxes and
Single Trunk cable of higher size may be used to connect.

* DISTURBED= Loss of Power supply (1 Phase/3 Phase)/

Loss of
Thermal over

control supply / Motor thermostat trip /

load / Local/Off/Remote Sel. switch in

local or off mode / Stop PB optd.

/2

CABLE SIZE __ | |
2PX0.5 3q mm
(F=Type

e

FOR LOAD > 15KW

ajfe |

DRG.NO.|PE-DM—425—145-1002
PROJECT: 2X800 MW UPPUR STPP
DATE 15.11.2017
TITLE DDCMIS INTERFACE FOR REV.NO. 04
BIDIRECTIONAL DRIVE SHT 7 OF 11
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oWS
BUS
<[—> DDCMIS
/PLC
L—\
BUS

ANALOG
ﬂ: INPUT

NOTE:

DCS

INTERFACE FOR UNIDIRECTIONAL LT DRIVE

BINARY
> outeur

(24VDC)

q: BINARY
INPUT

1) Redundancy of 10 shall be as per specification requirement. A

2) For LTUD, 4—20 mA Current Transducer shall be considered for all Lube

Oil Pumps, Scanner Air Fans, Seal Air Fans.

* Wherever applicable

MCC
START COMMAND + —
p STOP COMMAND + va
COMMON —
_ ON FEEDBACK o “NO”
__ OFF FEEDBACK
COMMON "NC”
__ MCC DISTBD (THERMAL O/L OPTD/CONT SUPP 3
~*"FAIL/MCC SWITCHED OFF) o
COMMON —
< MCC AVAILABLE (MCC IN_REMOTE) 3
s EPB
COMMON NO ollo (LOCKABLE
EPB OPTD TYPE)
- O p O
COMMON
_ LOCAL START ~ A A START PB
I \ Aoy O O—l
ay ~ ]
\ N\
L AR S rom —LCABLE (PEM—ELEC)
A (G-Type)
_ CURRENT FEEDBACK(FOR DRIVES >15KW —
~%—% CRMICAL DRVES <15KW)(4—20mA) CURRENT
- TRANSDUCER
| | cABLE sIzE
L_2PX0.5 sq mm
(F=Type)
DRG.NO.|PE—DM—425—145-1002
PROJECT: 2X800 MW UPPUR STPP
DATE 15.11.2017
A ”’/’l TITLE DDCMIS INTERFACE FOR REV.NO. 04
’ UNIDIRECTIONAL LT DRIVE SHT 8 OF 11
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DCS

INTERFACE FOR SOLENOID DRIVE

(220V DC/ 24V DC / 240V AC UPS)

ows
] BUS [
[\
BUS

*UCP

* FOR CRITICAL SOLENOID

A@ COMMON FOR ALL SOLENOID
VALVES

DDCMIS
/PLC

lﬁ:npan’éElEN SCOPE)

IPR PANEL AT CER

BINARY
ﬂ: INPUT

NOTES:

OPEN FEEDBACK

1CABLE SIZE
3C X 2.5 sqg mm

G=Type)
= INTERPOSING
| BINARY RELAY
OUTPUT
(24vDC)
Ll 4 ymiNote= %)/Ph o o ENERGISE
POWER SUPPLY MCBQ
(220v DC/ 24V DC/
240V AC UPS —/N
POWER SUPPLY FAULT ALARM
C - T T T T T T TCAREF SI7ZE. 1 PR PANEI AT frEDRD T T T T —— A
| YoREilebn score)PR_PANEL AT CER |
| G —Type) I
| INTERPOSING : 000
T >{BINARY RELAY |
[ OUTPUT i SOLENOID COIL
\ e (1 o~ . | T
i = +/P|-$N°te 2/ph o o ENERGISE
| L
| POWER SUPPLY MCB
1(220vV DC/ 24V DC/
1240V AC UPS N | =/N
: POWER SUPPLY FAULT ALARI
| /N
|
|
| (Note—1)

SOLENOQID_COIL

1CABLE SIZE
3C X 2.5 sq mm

LIMIT SWITCH (Note-3)

CLOSE FEEDBACK

=

i

1) TWO INDEPENDENT OUTPUTS FROM CONTROL SYSTEM SHALL BE PROVIDED TO PUSH—PULL

TYPE VALVES, WITH DUAL COIL SOLENOIDS.
2) MCB SHALL BE PROVIDED FOR EACH SOLENOID

3) FOR ON/OFF TYPE, SOLENOID ACTUATED VALVE. RELAY CONTACTS SHALL BE WIRED AS
FEEDBACK WHEREVER LIMIT SWITCH FEEDBACKS ARE NOT AVAILABLE. | CONTACT FOR SINGLE

COIL & 2 CONTACT FOR DUAL COIL (OPEN LIMIT SWITCH & CLOSED LIMIT SWITCH.
4) BHEL WILL TAKE CARE OF DE—ENERGISE TO TRIP PHILOSOPHY FOR FAIL SAFE CONTROL

SYSTEM (WHEREVER REQUIRED)

5) REDUNDANCY OF 10 SHALL BE AS PER SPECIFICATION REQUIREMENT.

6) FEEDBACK OF SOLENOID DRIVES IN VICINITY MAY BE GROUPED TOGETHER IN THE FIELD USING
JUNCTION BOXES & SINGLE TRUNK CABLE OF HIGHER SIZE MAY BE USED TO CONNECT TO
ikf THE DCS.

EAB&E SéZ sq mm

(G-Type)

OPEN LS

CLOSE LS

Bffu

DRG.NO.|PE—DM-425-145-1002

PROJECT: 2X800 MW UPPUR STPP
DATE 15.11.2017
TITLE DDCMIS INTERFACE FOR REV.NO. 04
SOLENOID DRIVE SHT 9 OF 11
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235V +60

NOTE

1. MATERIAL OF THE BOSS AND NIPPLE SHALL BE THE SAME AS THE PIPE INTO WHICH

IT IS WELDED AND CONFORM TO ANSI B16.11.
2. THE LENGTH OF NIPPLE SHOULD BE 250 MM.

ALL DIMENSIONS ARE IN MM UNLESS OTHERWISE INDICATED

EDGE HOLE MUST BE CLEAN AND SQUARE OR ROUNDED SLIGHTLY ( 1/64" RADIUS)

FREE FROM BURRS, WIRE EDGES OR OTHER IRREGULARITIES

5. STUB LENGTH SHALL BE 64mm UPTO 200Nb, 45mm ABOVE 200Nb PIPE SIZE.

TITLE :
INSTRUMENT STUB DETAILS

FOR PRESSURE MEASUREMENT
(TEMP>500 DEG C AND CLASS 9000 #)

DRG. NO.
PE—DG—425—-145-1101
REV. 00

SH. 02 OF 10 SHS.
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— ¢33.41lx6.35 —~—

175V + 6N

NOTE

1. MATERIAL OF THE BOSS AND NIPPLE SHALL BE THE SAME AS THE PIPE INTO WHICH
IT IS WELDED AND CONFORM TO ANSI B16.11.

2. THE LENGTH OF NIPPLE SHALL BE 250 MM.

ALL DIMENSIONS ARE IN MM UNLESS OTHERWISE INDICATED

EDGE HOLE MUST BE CLEAN AND SQUARE OR ROUNDED SLIGHTLY ( 1/64" RADIUS)
FREE FROM BURRS, WIRE EDGES OR OTHER IRREGULARITIES

5. STUB LENGTH SHALL BE 64mm UPTO 200Nb, 45mm ABOVE 200Nb PIPE SIZE.

TITLE : DRG. NO.
INSTRUMENT STUB DETAILS PE—-DG—425-145-1101
REV. 00

FOR PRESSURE MEASUREMENT
SH. 03 OF 10 SHS.

(SYSTEM PRESS >60Kg/Cm2 & 425 DegC < SYSTEM TEMP <=500DegC, CLASS 3000#/60004)
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— 921 .31lx3.73 —~

(A RVAN

11V + 60

NOTE

1.

MATERIAL OF THE BOSS AND NIPPLE SHALL BE THE SAME AS THE PIPE INTO WHICH
IT IS WELDED AND CONFORM TO ANSI B16.11.

THE LENGTH OF NIPPLE SHALL BE 250 MM.

ALL DIMENSIONS ARE IN MM UNLESS OTHERWISE INDICATED

EDGE HOLE MUST BE CLEAN AND SQUARE OR ROUNDED SLIGHTLY ( 1/64” RADIUS)
FREE FROM BURRS, WIRE EDGES OR OTHER IRREGULARITIES

STUB LENGTH SHALL BE 64mm UPTO 200Nb, 45mm ABOVE 200Nb PIPE SIZE.
FOR PU COATED PIPE REFER SHEET No. 9

TITLE : DRG. NO.
INSTRUMENT STUB DETAILS PE-DG—425-145-1101
REV. 00

FOR PRESSURE MEASUREMENT

(SYSTEM PRESS <60Kg/Cm2 & SYSTEM TEMP
<425 DegC, CLASS 3000#) SH. 04 OF 10 SHS.
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11 I 10 I

FLOW ELEMENT
- I e —

N

1

}

DRAIN HEADER

HORIZC'):NTAL PIPE RUN

N -
XD

FLOW ELEMENT

I 4 I 3 I 2 I 1

TAG NO. DESCRIPTION AQT|Y~B
1 1/27 NPS SCH 80 NIPPLES OF MATERIAL SAME AS MAN |,s reqols

PIPE WITH _NECESSARY ATTACH TO FLANGES

7 7/2° SOCKET WELDED GLOBE VALVE 712
6 1/2° NPS SCH 80/160 CS/AS PIPE AS_REQD.
10 |1/2° NPS SCH 80/160,CS/AS NIPPLE 44 1
17 | 1/2° SOCKET WELDED CS GLOBE VALVE 74
20 | 1/2° SOCKET WELDED EQUAL TEE CS/AS 22
41| 1/2°NPT(M)X1/2°0D_TUBE_COMPRESSION FITTING,S5—316 | 8 | 8
44| 1/2"BWX1/2°0D_COMPRESSION TUBE FITTING,SS—316 22
48 | 1/2° SW, CS/AS BULK HEAD PIPE UNION 22
53 |5-VALVE MANIFOLD, SS—316 EN
56 | 2’NB Gl DRAIN HEADER AS REQD.
66 |1/2" Gl SOCKET / FUNNEL 44
71 |1/2°0D IMPULSE TUBE, S5 316 hs_ReQD]|

I

><H>

o

DRAIN HEADER

”f )

VERTICAL PIPE RUN
FIG—B

|FOR BID PURPOSE ONLY

2x800MW SUPERCRITICAL COAL BASED
NOTE:— PROJECT | yPPUR THERMAL POWER PROJECT
FOR PROCESS PR. ABOVE 40Kg/sqcm DOUBLE VLV. B
SHALL BE USED FOR CONNECTION TO THE DRAIN HEADER ommn | TAMILNADU GENERATION AND DISTRIBUTION
CORPORATION LIMITED
T T CAD/DRAWN | SANDEEP | 20.07.15 [~
REFERENCE DRAWINGS. NOTES NOTICE OWNER DESEIN DEsioNED [ S/ | manas
10 T Sour e e o oo e | s oo e e o [ |2 s T A = B Y
:.::gmm s‘:;\';ﬂoiug mzw:vwm.o& DESEIN PRNATE LIMTED, New oELH ¥ APPROVED | S 100815
/LSO 8E COMFIRVED/PROVIOED BY CONTRACTOR. THAT IT SHALL NOT BE REPRODUCED, COPIED, 3 TIE
:mmﬁm”f% Wm :;\;“,.2 2 INSTALLATION DRAWINGS FOR
AR PRI w oo o i S [ 2o otr et 5 FLOW MEASUREMENT e
“1 ZONE | MARK PARTICULARS DATE | OVIL | MECH.| ELEC. | CM | H.OD. " " =~
EI"‘:W S 7. ALL FITTINGS SHALL BE DOUBLE COMPRESSION TYPE. ‘CONTRACT AGREEMENT WITH REVISIONS | APPROVED APPRD. FOR CONSTRUCTION: | _a_@ :::;0:—:1 '0.1 0
1z F¥y T 0 £ T ] T 7 T 3 T T 7y 3 T z T I
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PRESSURE TRANSMITTER,

WITCH

PRESSURE TRANSMITTER,

WITCH

® &

DRAIN HEADER

TRANSMITTER MOUNTED BELOW
INSTRUMENT SOURCE POINT

FIG-B

NOTE:—
= 1. FOR HIGH TEMP. SERVICE (MORE THAN °"80C) A 'U'—TUBE / SYPHON
71 | 1/270D IMPULSE TUBE,SS—316 @
= 152_ D WPULSE 25 FECD. 0 (REF. DWG NO. IN-114-04—0100)SHALL BE PROVIDED BETWEEN THE
56 5/3/2°\6 oI DRAN HEADER MANIFOLD AND THE TRANSMITTER/SWITCH
52 5/3/2-VALVE MANIFOLDS,SS—316 1 1 VAN @ 2. WITH ROOT VLV. OF SIZE 1/2"SW NIPPLE PIECE AND
48 | 1/2"SW,CS/AS BULK HEAD PIPE_UNION K @ @ 1 TO 1/2”SW REDUCER IS NOT REQUIERED
44 | 1/2"BW X 1/2°0D COMRESSION TUBE FITTING,SS—316 1 3. FOR HIGH PR.(MORE THAN 40Kg/sqcm) ONE ISOLATING VLV.
41| 1/2"NPT(M) X 1/2"00 TUBE COMPRESSION FITTING,SS-316 | 3 | 3 IS PROVIDED IN EACH LINE BETWEEN VLV. MANIFOLD
20 1/2°SW_EQUAL TEE.CS 1 1 DRAIN HEADER AND 1/2"SW EQUAL TEE AND 2.NOS DRAIN VLV.
17 | 1/2" SW,.CS GLOBE VALVE / NEEDLE VALVE 3 |3 ARE ALSO PROVIDED.
15 | 1" 70 1/2" SW_REDUCER [
11 | 1" NPS SCH-80 CS/AS NIPPLE K |FOR BID PURPOSE ONLY
10 | 1/2" NPS,SCH 80/160, CS/AS NIPPLE 2 |2 TRANSMITTER MOUNTED BELOW
/ . X / % INSTRUMENT SOURCE POINT PROJECT 2x800MW SUPERCRITICAL COAL BASED
6 1/2" NPS. SCH-80/160 CS/ AS PIPE AS REQD. UPPUR THERMAL POWER PROJECT
2 1/2"/3/4"/1" ROOT VALVE 2 |2 FIG=A
s 1/2"/3/4"/1" CARBON/ALLOY STEEL NIPPLE OF AS REQD.
MTL. SAME AS THAT OF A C QD.) QD. @ OWNER TAMIL NADU GENERATION AND DISTRIBUTION
A TB CORPORATION LIMITED
TAG NO. DESCRIPTION .
BILL OF MATERIAL N CAD/DRAWN [saoer | 2007.15
REFERENCE DRAWINGS. NOTES NOTICE OWNER I)Iu:jlul\ DESIONED | SQU/SN | 17.07.45
TR p——— D) | S| €010 T e fw e
5 S G oW R S b BROWED N LEAR DESEI' PRNATE LMITED, NeW DELH, T ESE - wrrrovio | s | nas
4. ABOVE DRWING IS FOR BASIC GUIDE UNE TO BE MEET BY BIDDER, /AND IS LENT SUBJECT TO THE CONDITION TITLE
Y FuRTHER DURNG DETALED ENGINEERNG SHALL m;mw-mmwm 3
My e OR NBIRECTLY. T SHAL NOT B USED To 2 INST. DRAWING FOR PRESS. & DIFF.PRESS,
& 1Y AT WU o SECTON MOAE S o e, AP . o B0 AR oY ; || TRANSMITTERS/SWITCH (STEAM & LIQUID SERVICE)|*0B- M- D-0420
i T R RouR WPLLRE & OSSN BE SR BUPLox 53 onLy PROECT SPECPIALY PROWDED FOR B | 70k | wank PaRIOUIRS "%1 veok e | o oo ™ ri-oa-otos [
L 5, MWL WrltE PP & T oNS | APPROVED APPRD. FOR CONSTRUCTION: |-g-@ 1140470104 | 0
12 T 11 I 10 I 9 I 8 I 7 I [ I I 4 3 2 I 1
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2 ] i} I 10 I ] I [} I 7 I (] I I Z3 I £} I z I 1
PRESSURE TRANSMITTER/SWITCH
NOTE: —
] 1. FOR HIGH TEMP. SERVICE (MORE THAN °"80C) A 'U'-TUBE / SYPHON
(REF. DWG NO. IN—114—04—0100)SHALL BE PROVIDED BETWEEN THE
MANIFOLD AND THE TRANSMITTER/SWITCH
L 2. WITH ROOT VLV. OF SIZE 1/2"SW NIPPLE PIECE AND PRESSURE_TRANSMITTER/SWITCH
1 TO 1/2"SW REDUCER IS NOT REQUIERED
3. FOR HIGH PR.(MORE THAN 40Kg/sqcm) ONE ISOLATING VLV.
IS PROVIDED IN EACH LINE BETWEEN VLV. MANIFOLD
AND 1/2”SW EQUAL TEE AND 2.NOS DRAIN VLV.
ARE ALSO PROVIDED.
G|
F|
. () oy
(j 7 D DRAIN HEADER
D) TRANSMITTER MOUNTED ABOVE
@ INSTRUMENT SOURCE POINT
A @ FIG-C
71 1/2”0D IMPULSE TUBE,SS-316 AS REQD. @ @
H 66 | 1/2" Gl SOCKET [N
56 | 2"NB Gl DRAIN HEADER
52 | 5/3/2-VALVE MANIFOLDS,SS—316 1 DRAIN HEADER
48 | 1/2"SW,CS/AS BULK HEAD PIPE UNION 1] 1
c| 44 [ 1/2"BW X 1/2"0D COMRESSION TUBE FITTING,SS—316 1] 1 TRANSMITTER MOUNTED ABOVE
41 1/2"NPT(M) X 1/2"00 TUBE COMPRESSION FITTING,SS-316 | 3 | 3 INSTRUMENT SOURCE POINT
20 1/2"SW EQUAL TEE,CS 111 FIG—D
17 | 1/2" SW.CS GLOBE VALVE / NEEDLE VALVE 313 —
15 | 17 T0 1/2" SW REDUCER (K
1 1" NPS SCH-80 CS/AS NIPPLE 1] 1 |FOR BID PURPOSE ONLY
10 | 1/2" NPS,SCH 80/160, CS/AS NIPPLE 2|2 2x800MW SUPERCRITICAL COAL BASED
6 1/2" NPS. SCH-80/160 CS/ AS PIPE AS REQD. PROJECT | yppUR THERMAL POWER PROJECT
B 2 1/2"/3/4"/1" ROOT VALVE 2] 2
s 1/2"/3/4"/1 CARBON/ALLOY STEL NIPPLE or AS REQD O
MTL. SAME AS THAT Of QD.) OWNER TAMIL NADU GENERATION AND DISTRIBUTION
C[D @ CORPORATION LIMITED
TAG NO. DESCRIPTION ar.
I BILL OF MATERIAL N CAD/DRAWN [saoer | 2007.15
REFERENCE DRAWINGS. NOTES NOTICE owNER DESEIN DESIONED | s/t | 75
1. DO NOT SCALE, ASK WHEN IN DOUBT. : s CONSULTANT:~ CONNS;U‘N:‘ENG::E‘TS CHECKED | s 20715
5 BCHEG TG s WL L bt PROVIED KT LEAR DESEN FRNATE LMTED, NEW DELIY, T ESET e - e appROvED | S| woss
4. ABOVE DRWING IS FOR BASIC GUIDE UNE TO BE MEET BY BIDDER, /AND IS LENT SUBJECT TO THE CONDITION TITLE
N mn&mu m.clamnmm m;mw-mm 3
5. QUANIITES oF INSTRUMENTS/ ERECTION WARDUARE SHALL B on bomeznr, nmwz;r > 10 2 INST. DRAWING FOR PRESS. & DIFF.PRESS.
€ CR%SPH QAT VATERAL OF ERECTON HuOMRE S B s o m““:m“%- AT, o ToR B FRPORE LY X o TRANSMITTERS/SWITCH (STEAM & LIQUID SERVICE)['®B- Ne- D—0420
i T o WPLLRE . & OB S BE SR BUPLox 55 onLy PROECT SPECPIGLY PROWDED FOR oY | z0v | wnk PaRIOUIRS "%1 veok e | o oo ™ ri-oa-otos [
B 5. AL TTNGS SHAL BE oouBlE REVISIONS | APPROVED APPRD. FOR CONSTRUCTION: |-g.@ Ha-oe-otoe 1
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12 ] 11 I 10 I 9 I 8 I 7 I [] I 5 I 4 I 3 I 2 I 1

M PRESSURE GAUGE-
M{\IlTH

PG
PRESSURE GAUGE 1/2"NPT(M) CONNECTOR

PG_WITH
1 /2%PT(M) CONNECTOR

STEAM/LIQUID SERVICE
i FIG=-A @

AIR SERVICE
FIG=B
b
78 | 1/2"NPT(F)X1/2"NPT(M) SNUBBER/PULSATION DAMPER T [ 1
59 | 1/2°SW, STRAIGHT PIPE CONNECTOR, CS/AS - | -
35 | 3 WAY 2 VALVE MANIFOLD FOR BTG SS316
a 3 WAY GAUGE VALVE 1/2” NB SW FOR BOP SS316 1| -
37 | 6" COILED SYPHON SCH 80/160 1/2'NB CS/SS - |-
32 | 1/2"NPS,3PIECE PIPE UNION WITH 1/2"NPT(F) SCREWED K
28 | 1/2'NPT (F) CS CAP K
€[ 24 | 1/2'NPS,SCH—80/160X1/2"NPT(M)CS/AS NIPPLE K
20 | 1/2°SW EQUAL TEE, CS/AS K
17 | 1/2" SW CS/AS GLOBE VALVE K
g " C| K
15 [T /2" SOCKET WELDED REDUCER [FOR BID PURPOSE ONLY
11 1" NPS SCH-80/160 CS/AS NIPPLE K
6 1/2" NPS. SCH-80/160 CS/ AS PIPE AS REQD. PROJECT 2x800MW SUPERCRITICAL COAL BASED
2 1/2"/3/4”/1" ROOT VALVE-SW GLOBE VALVE 2 |1 UPPUR THERMAL POWER PROJECT
T 1/2"/3/4”/1" CARBON/ALLOY STEEL NIPPLE OF AS REQD.
MTL. SAME AS THAT OF MAIN PIPE(AS PER PROCESS REQD.) OWNER TAMIL NADU GENERATION AND DISTRIBUTION
TAG NO. DESCRIPTION AQTIY B CORPORATION LIMITED
= BILL OF MATERIAL o CAD/DRAWN |SKDEEP | 20.07.15
REFERENCE DRAWINGS. NOTES NOTICE OWNER DESEIN DESIONED | S/ | manas
T+ D0 NOT SOALE, 78K WEN W 00U, 8 CONBULTANT:— | CONSULTING ENGINEERS CHECKED e 20715
2. ALL DINENSIONS ARE IN MUMETRES UNLESS NOTED OTHERWISE. “THS DRAWING IS THE PROPERTY OF 3 DESEIN NEW DELHI — INDIA
3. BULK HEAD FITTING SW TYPE SHALL BE PROVIDED AT LEAR DESEIN PRIVATE LIMITED, NEW DELHI, + | APPROVED £ 19.08.15
4. ABOVE DRWING IS FOR BASIC GUIDE UNE TO BE MEET BY BIDDER, /AND IS LENT SUBJECT TO THE CONDITION TITLE
A A FuRmER DURNG DETALED EVGNEERNG SHALL ".:.&"“”'m?m : SCALE
v R OT AR TR TR | o L : INST. DRAWING FOR LOCAL PRESSURE GAUGE
o S AT o S B VAKING OF DRAWINGS, APPARATUS, n TOR 5D FURPOE LY ; P . JOB. No. D—0420
i 7 AN MG T R I LTI oy | Pkt eomouLs e on o | zae | we Pamonws o o [ o o] e e, 2
= RN R T o oo NS | APPEOVED APPRD. FOR CONSTRUCTION: |- =@ oo |
12 T 11 I 10 I ] I 8 I 7 I [ I I 4 3 2 I 1
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12 T 11 I 10 I 9

DP GAUGE/DP
SWITCH

/7@

R/
2\

|FOR BID PURPOSE ONLY

PROJECT

2x800MW SUPERCRITICAL COAL BASED
UPPUR THERMAL POWER PROJECT

OWNER

TAMIL NADU GENERATION AND DISTRIBUTION
CORPORATION LIMITED

CAD/DRAWN |SANDEEP | 20.07.15
DESIONED [ sau/sh [ 170718
CHECKED | s 20718
DESEIN NEW DELHI — INDIA r YT
SCALE
INST. DRAWING FOR DIFF. PRESS.
JOB. No. D—0420

SWITCH/GAUGE/LEVEL SWITCHES

FIG=A
78 1/2” NPT(F) X _1/2” NPT(M) SNUBBER/PULSATION DAMPNER | 1 [ - | -
51 5 VALVE MANIFOLDS, SS—316 -1-1-
41 1/2" NPT(M) X 1/2" OD TUBE COMPRESSION FITTING,SS-316 | — [ = [ —
38 3 WAY GAUGE VALVE 1/2"°NB_SW 1] -
33 1" SW_EQUAL PIPE_UNION -2 ]2
M 32 1/2" NPS,3 PIECE PIPE UNION 1/2" NPT(F) SCREWED 1-1-
AND 1/2" SW_CONNECTION
28 1/2” NPT(F) CS. CAP 1212
24 1/2" NPS,SCH 80/160 X 1/2" NPT(M) CS/AS NIPPLE 122
22 1" SW_EQUAL TEE CS/AS -1 ]2
20 1/2°SW_EQUAL TEE CS/AS 1 -1-
17 1/2" SW,CS/AS, GLOBE VALVE 1122
15 1" TO 1/2" SOCKET WELD REDUCER 1[2]2
=R 1"NPS_SCH 80/160 CS/AS NIPPLE 1 -1-
10 1/2"NPS,SCH_80/160 CA/AS NIPPLE -]2]2
6 1/2°NPS,SCH 80/160 CARBON/ALLOY STEEL PIPE AS REQD.
7 1" NPS,SCH 80/160 CS/AS STEEL PIPE AS_REQD.
2 1/2"3/4"/1" ROOT VALVE — SW GLOBE VALVE 222
1 1/27/3/4"/1” CARBON/ALLOY STEEL NIPPLE OF AS REQD.
MTL SAME AS THAT OF MAIN PIPE (AS PER PROCESS REQD.)
AlB]cC
|| TAG No. DESCRIPTION .
REFERENCE DRAWINGS. NOTES NOTICE 5
2 Ak DN E I MUMETRES DMLESS HOTED OTIERWSE. 745 ORNG 1 THE PROPERTY OF s
£ 200 D 5 Fon e GUDE D To 8 MCET Y 60057, | M & LT SUEST To_ T Condmon +
ALEPEATSARNE OGO AL | 1w £ o o & s, e T
My e OR WORSITLY. T WL N € 186D To ;
O S2050% QM VATERAL OF ERECTON HiromRE Sl Be MAKING OF DRAMINGS, _APPARATUS, o FOR BID PURPOSE ONLY . SN
. T RO e e B TUBES AL BE SUPER DURLEX 55 ONLY PRoEaT SeEomouLy oD ron o1 | 20 | W PARIOANS rﬁ veon mze. [ o [woa
e B LTINS S BE boumis REVISIONS | APPROVED

APPRD. FOR CONSTRUCTION:

11 I 10 I 9

9

=9

DWG. No. [REV.
114-04-0108 0
Sheat Ne. 11_of 18

1
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12 ] 11 I

10

Q
)

() oo

NOTE:—
1. FOR HIGH TEMP. SERVICE (MORE THAN 80°C)
A U’ TUBE(REF. DWG NO. IN—114-04—-0100)

SHALL BE_PROVIDED BETWEEN THE MANIFOLD
AND THE TRANSMITTER

2. FOR HIGH PR.(MORE THAN 40kg/sqcm) ONE

NO. OF ISOLATING VLV. IS PROVIDED IN EACH

LINE BETWEEN VLV. MANIFOLD AND 1/2"SW

EQUAL TEE AND 2NO. DRAIN VLV. ARE ALSO PROVIDED

®

H

IPIDAL

I [] I 5 I 4 3 I 2 I 1
80 | CONDENSATION CHAMBER 22
71 [1/2°00 IMPULSE TUBE, SS-316 AS_REQD.
66 | 1/2° Gl SOCKET / FUNNEL 14
56 | 2'NB_GI_DRAN HEADER AS REQD.
53 | 5-VALVE MANIFOLD, 55316 11
48 [1/2° SW, CS/AS BULK HEAD PIPE UNION 22
N 44 [ 1/27BNX1/2°0D_COMPRESSION TUBE FTTINGS5-316 | 2 | 2 ||
FLOW —» P 41 | 1/2°NPT(M)X1/2°0D TUBE COMPRESSION FITTING,55-316 | 8 | 8
) € T 10 _|1/2° NPS SCH 80/160,C5/AS NPPLE 414
/ AN 20 [1/2° SOCKET WELDED EQUAL TEE CS/AS 212
" 17 [1/2" SOCKET WELDED C5 GLOBE VALVE 56
5 [1/2 NPS SCH 80/160 CS/AS PPPE AS REQD.
M >—@ 2 [1/2 SOCKET WELDED GLOBE VALVE 14l
1/2NPS SCH 80 NIPPLES OF WATERAL SAVE AS VAN [, reqp.
PIPE WITH NECESSARY ATTACH TO FLANGES
DESCRIPTION NE

\lw >
© ®

®

@

h

DRAIN HEADER

<

DRAIN HEADE

R

=]

|FOR BID PURPOSE ONLY

HORIZONTAL PIPE RUN  (FIG-A) VERTICAL PIPE RUN  (FIG-B)
2x800MW SUPERCRITICAL COAL BASED
PROJECT | yPPUR THERMAL POWER PROJECT
B| |B|
.) OWNER TAMIL NADU GENERATION AND DISTRIBUTION
CORPORATION LIMITED
DESEIN CAD/DRAWN |SANDEEP | 20.07.15 [~
REFERENCE DRAWINGS. NOTES NOTICE @ OWNER “F o DESIONED | s/t | 170715
o0 o S e - : = CONBULTANT:— CON[S[,JLDT\ENLU ENG\NEER‘S CHECKED o Pryyry
1 00 T SO A I N DT, s D oG, [ —— NEW DELHI — INDIA
t ESESBEE ERTELE | BTADETIE e o
¢ QTS O aSTSS/, TN WL SALEE | on o, s v B U To 2 INST. DRAWING FOR FLOW TRANSMITTERS
o G276 ST VATERAL OF ERECTON HARONARE StALL bE Toraia' oF Coucn, - APPARKTUR, 0 FOR BD PURPOSE ONLY. " o (WATER & STEAM SERVICE) JOB. No. D—0420
il :’ AL T AL PHSATOL MATERA O FRETN s on. | PRakor sEomaaLy prowoes Fon 51 | 7o | e PARTGURS rﬁm vech | eLec. | car [ noo. °'1’:°3_°‘_°1°9 B
B - AL PGS L e, o REVISIONS | APPROVED APPRD. FOR CONSTRUCTION: =@ oo
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71 1/2"0D IMPULSE TUBE,SS—316
PR/DP TRANSMITTER/SWITCH 55  |CONTINOUS PURGING ARRENGEMENT

54 |3—WAY VALVE WITH 1/2" SWAGE LOCK CONNECTION

510r52 |5-VALVE MANIFOLDS/3—VALVE MANIFOLDS/2—VALVE MANIFOLDS,SS—316

49 [3/4"SW,CS/AS BULK HEAD PIPE UNION

47 |QUICK DISCONNECT FITTING,CS

44 1/2"BW X 1/2"0D TUBE FITTING,SS—316

SN == =lo| =] == ==]=]=

42 [3/4"BW X 1/2"0D TUBE FITTING,SS—316
41 [1/2"NPT(M) X 1/2"00 TUBE COMPRESSION FITTING,SS—316
@\ 34 |3/4" SW,CS PIPE UNION
@ 30 |MS BLACK PIPE CAP
29 |3/4'NPT(F) CS CAP
@\:_ T 25 |3/4'NPS,SCH—80 X 3/4"NPT(M)CS NIPPLE
OPEN TO ATMOSPHERE 21 3/4” EQUAL TEE,CS
T 17 |1/2" SW GLOBLE VALVE, CS
@ 16 |MS BLACK PIPE TO 3/4" SW,CS REDUCER 1
@ @ 12 |3/4” NPS SCH—80 CARBON STEEL PIPE AS REQD.
I: 8 MS BLACK PIPE AS REQD.
TAG NO. DESCRIPTION QTY.
BILL OF MATERIAL

NOTE:—
FOR DP TRANSMITTER THE SECOND
IMPULSE LINE SHALL BE CONNECTED
SIMILAR TO FIRST IMPULSE LINE (TAG NO—12)
AFR— AR FILTER REGULATOR
PR— PURGE ROTAMETER

|FOR BID PURPOSE ONLY

2x800MW SUPERCRITICAL COAL BASED
DUCT/FURNACE WALL PROJECT | yPPUR THERMAL POWER PROJECT
INSTRUMENT AIR FOR CONTINUOUS PURGING
SREVICE AIR FOR INTERMITTENT PURGING @3 OWNER | TAMIL NADU GENERATION AND DISTRIBUTION
CORPORATION LIMITED
T T CAD/DRAWN | SANDEEP | 20.07.15
REFERENCE DRAWINGS. NOTES NOTICE oWNER DESEIN DESIONED | s/ | manas
— : OB~ | COVSULTING ENOINEERS (e T
: :L“w#m:mm”wm mm;gm + DESEIN NEW DELHI — INDIA APPROVED r YT
s e e s ——— e souis
cues o pee FECTON eowARE s oc O INDRECTLY, T SHALL NOT 0 USED To T INST. DRAWING FOR AIR PURGING JOB. No. D—0420
&mwwmwwmwz mﬂm Wgﬁ o FOR BID PURPOSE ONLY 1 an . - =1
FOR ALNE VATER APPUGATON WATER, OF ERECTN | PROCT SPEGFIGALY PROWDED FOR BY | z0ne | uark PARTICULARS rﬁm veon | euec. | ca |noo. DWG. No. [REV.
& R RTTR T E .| ST AR e oEt pre————— | APPROVED APPRD. FOR CONSTRUCTION: |.g.@ J1-oaon2 [
121 F¥y T 0 T ] T ] T 7 T 3 T T 7y 3 T z T 1
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TECHNICAL SPECIFICATION (C&l) FOR
OXYGEN DOSING SYSTEM

DATA SHEETS FOR MOTORISED VALVE
ACTUATOR
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FORM NO. PEM-6666-0

This is the part of technical specification PE-TS-425-154-A101.

SPECIFICATION NO.:

T SPECIFICATION VOLUME B
FOR SECTION D
MOTORISED VALVE ACTUATOR
REV. NO. 00 DATE: 05.10.16
SHEET 1 OF 4
Data Sheet A & B
DATA SHEET-A DATA SHEET-B
(TO BE FILLED BY PURCHASER) (TO BE FILLED-UP BY BIDDER)
* PROJECT 2 x 800 MW Uppur Thermal Power Project
OFFER REFERENCE
*TAG NO. SERVICE |
*DUTY [ ON/OFF 0 INCHING ‘
* LINE SIZE (inlet/outlet): MATERIAL |
. OGLOBE O GATE  [IREG. GLOBE
VALVE TYPE 0 BUTTERFLY ‘
GENERAL* * OPENING / CLOSING TIME |
*WORKING PRESSURE
SHALL BE SUITABLE FOR CONTINUOUS OPERATION UNDER AN
AMBIENT TEMP. OF -20 to70 DEG C AND RELATIVE HUMIDITY OF
AMBIENT CONDITION 0-95%IN HOT HUMID AND TROPICAL ATMOSPHERE AND HIGHLY
POLLUTED AT PLACES OF COAL DUST AND FLY DUST
VALVE SEAT TEST PRESS BIDDER TO SPECIFY
REQUIRED VALVE TORQUE BIDDER TO SPECIFY
ACTUATOR RATED TORQUE BIDDER TO SPECIFY
TOTALLY ENCLOSED, WEATHER PROOF,DUST TIGHT SUITABLE
CONSTRUCTION FOR OUTDOOR USE WITHOUT CANOPY, NEMAG/IP:68
MECHANICAL POSITION INDICATOR TO BE PROVIDED FOR 0-100% TRAVEL
BEARINGS DOUBLE SHIELDED, GREASE LUBRICATED ANTI-FRICTION.
GEAR TRAIN FOR METAL (NOT FIBRE GEARS). SELF-LOCKING TO PREVENT DRIFT
CONSTRUCTION | LiMIT SWITCH/TORQUE SWITCH UNDER TORQUE SWITCH SPRING PRESSURE WHEN MOTOR IS
AND SIZING OPERATION DE-ENERGIZED.
OPEN/CLOSE AT RATED SPEED AGAINST DESIGNED
DIFFERENTIAL PRESSURE AT 90% OF RATED VOLTAGE. FOR
SIZING ISOLATING SERVICE THREE SUCCESSIVE OPEN-CLOSE
OPERATIONS OR 15 MINS. WHICHEVER IS HIGHER. FOR INCHING
SERVICE - 150 STARTS/HR MINIMUM.
*REQUIRED W YES 0 NO
HANDWHEEL * ORIENTATION [J TOP MOUNTED [ SIDE MOUNTED
“TO DISENGAGE AUTOMATICALLY DURING MOTOR OPERATION.
ACTUATOR MAKE/MODEL BIDDER TO SPECIFY
I(\AK(\?VT)OR MAKE / MODEL / TYPE / RATING BIDDER TO SPECIFY
SQUIRREL CAGE INDUCTION MOTOR, STARTING CURRENT
@ MOTOR TYPE LIMITED TO SIX TIMES THE RATED CURRENT-INCLUSIVE OF LS.
TOLERANCE
W ENCLOSED (BIDDER TO CONFIRM)
A: 0 DRG. NO. 3-V-MISC-24227 R0O
B: CIDRG. NO. 3-V-MISC-24550 R0O
gfggs‘;ﬁR APPLICABLE WIRING C: @ DRG. NO. 3-V-MISC-24283 R00
ELECTRIC D: [J DRG. NO. 4-V-MISC-90271 R11
ACTUATOR E: O For Thyristor based Integral starter, Bidder/Vendor to furnish

wiring diagram

COLOUR SHADE

O BLUE (RAL 5012) B SIEMENES GRAY RAL 7030

PAINT TYPE (## Refer Notes)

O ENAMEL B EPOXY a...

SHAFT RPM

BIDDER TO SPECIFY

OLR SET VALUE

BIDDER TO SPECIFY

@ STARTING / FULL LOAD CURRENT

BIDDER TO SPECIFY

NO. OF REV FOR FULL TRAVEL

BIDDER TO SPECIFY

@ PWR SUPP TO MTR / STARTER

415V +/- 10%, 3 Phase, 3 Wire 50HZ +/-5%

@ CONTROL VOLTAGE REQUIREMENT

TO BE DERIVED FROM THE POWER SUPPLY TO THE STARTER
d23ovmi110Vv
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SPECIFICATION NO.:
T SPECIFICATION VOLUME B
FOR SECTION D
MOTORISED VALVE ACTUATOR
REV. NO. 00 DATE: 05.10.16
SHEET 2 OF 4
Data Sheet A & B
DATA SHEET-A DATA SHEET-B
(TO BE FILLED BY PURCHASER) (TO BE FILLED-UP BY BIDDER)
@ ENCLOSURE CLASS OF MOTOR |P-68
@ INSULATION CLASS CLASS-F TEMP. RISE LIMITED TO CLASS-B
@ WINDING TEMP PROTECTION E THERMOSTAT (3 Nos.,1 IN EACH PHASE)
SINGLE PHASE / WRONG PHASE
SEQUENCE PROTECTION REQUIRED
INTEGRAL STARTER W REQUIRED [ NOT REQUIRED
TYPE OF SWITCHING DEVICE W CONTACTORS(Reversing type) O THYRISTORS
TYPE W CONVENTIONAL (1 SMART (NON-INTRUSIVE)
IF SMART
a) SERIAL LINK INTERFACE O INTEGRAL O FIELD MOUNTED
[J FOUNDATION FIELD-BUS [J PROFI-BUS
b) SERIAL LINK PROTOCOL ODEVICENET g
¢) SERIAL LINK MEDIA E ngVéSTED PAIR Cu-CBL [ CO-AXIAL Cu-CBL
d) HAND HELD PROGRAMMER [ REQUIRED [ NOT REQUIRED
) TYPE OF HAND HELD
INTEGRAL PROGRAVIMER O BLUETOOTH  OINFRARED [.........
STARTER f) MASTER STATION 0 REQUIRED [ NOT REQUIRED
g) MASTER STN INTRFACE WITH DCS [ MODBUS 0 TCP/P
h) DETAILS OF SPECIAL CABLE [ ENCLOSED [ NOT REQUIRED
STEP DOWN CONT. TRANSFORMER W REQUIRED
OPEN-STOP-CLOSE PB(running open/close
LED) THREE POSITION SELECTOR W REQUIRED [ NOT REQUIRED
SWITCH
INDICATING LAMPS WREQUIRED [ NOT REQUIRED
LOCAL-OFF- REMOTE S/S(THREE
POSITION SELECTOR SWITCH) EREQUIRED D NOT REQUIRED
STATUS CONTACTS FOR MONITORING W REQUIRED [ NOT REQUIRED
REQUIRED (MOTOR THERMOSTAT TRIPO/L RELAY OPERATED,
INTEGRAL STARTER DISTURBED SIGNAL | CONT./POWER SUPPLY FAILED, S/S IN LOCAL/OFF MODE,
TORQUE SWITCH OPEN/CLOSE CUT OFF/STOP PB OPTD.)
TYPE OF ISOLATING DEVICE DINTERPOSING RELAY WOPTO COUPLER
O EITHER
INTERPOSING QUANTITY M 2 NOs. 13 NOs.
RELAY/OPTO
COUPLER DRIVING VOLTAGE W205-24VDC O vV DC
(Applicable for DRIVING CURRENT B 125mA MAX O mA MAX

integral Starter)

LOAD RESISTANCE

M > 192 ohms - <25 k ohms

0> ohms - < ohms
TORQUE MFR & MODEL NO. BIDDER TO SPECIFY
SWITCH OPEN / CLOSE H1No. [2Nos. / M1No. [12Nos
gfég:ghcab]e CONTACT TYPE 2NO + 2NC
Actuator) RATING 5A 250V AC AND 0.5A 220V DC
($$ Refer CALIBRATED KNOBS(OPEN&CLOSE TS) REQUIRED FOR SETTING DESIRED TORQUE
Notes) ACCURACY +3% OF SET VALUE
LIMIT SWITCH MFR & MODEL NO. BIDDER TO SPECIFY
(fzoérﬁap 2 licable |~ oe "\t cLose W2 Nos. 2 nos(adj) Eoros.
Actuator) ($$ CONTACT TYPE 2NO + 2NC
Refer Notes) RATING (AC / DC) 5A 250V AC AND 0.5A 220V DC
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This is the part of technical specification PE-TS-425-154-A101.

SPECIFICATION NO.:
T SPECIFICATION VOLUME nBs
FOR SECTION D
MOTORISED VALVE ACTUATOR
REV. NO. 00 DATE: 05.10.16
SHEET 3 OF 4
Data Sheet A & B
DATA SHEET-A DATA SHEET-B
(TO BE FILLED BY PURCHASER) (TO BE FILLED-UP BY BIDDER)
POSITION TRANSMITTER (For inching o
duty & other specific applications) REQUIRED for regulating/inching duty only.
MFR & MODEL NO. BIDDER TO SPECIFY
O ELECTRONIC (2 WIRE) R/l CONVERTER
?ginsl%'rTTER TYPE W ELECTRONIC (2 WIRE) contactless inductive type
SUPPLY M 24V DC [
OUTPUT M 4-20mA
ACCURACY +1%FS
@SPACE HEATER REQUIRED

SPACE @ POWER SUPPLY (NON INTEGRAL) 240V AC 1 ph 50Hz
HEATER @ POWER SUPPLY (INTEGRAL) BIDDER TO SPECIFY
@ RATING
ACTUATOR/MOTOR TERMINAL BOX REQUIRED
ENCL CLASS ACTUATOR/MOTOR T.B. @m P68 @01 NEMAG
TERMINAL
BOX @ EARTHING TERMINAL REQUIRED
PLUG & SOCKET(9 PIN) W REQUIRED 00 NOT REQUIREDC]
(FOR COMMD, LS/TS FEED BACK, PoT) | M 2 NOS. [

CABLE GLANDS

@ POWER CABLE GLAND

During detailed engineering

@ SPACE HEATER CABLE GLAND

OTHER CONTROL CABLE GLANDS-1

[ 1No. for BFV of CW PUMP(Cable size 2Px1.5mm2)

OTHER CONTROL CABLE GLANDS-2

1 no suitable for 8P X 0.5 sq mm
Additional 1 no suitable for 2P X 0.5 sq mm(inching
duty only)
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This is the part of technical specification PE-TS-425-154-A101.

SPECIFICATION NO.:
T SPECIFICATION VOLUME B
FOR SECTION D
MOTORISED VALVE ACTUATOR
REV. NO. 00 DATE: 05.10.16
SHEET 4 OF 4
Data Sheet A & B
DATA SHEET-A DATA SHEET-B
(TO BE FILLED BY PURCHASER) (TO BE FILLED-UP BY BIDDER)
TOTAL WEIGHT (ACTUATOR +
WEIGHT ACCESSORIES) BIDDER TO SPECIFY Kg.
NOTES:
1. SCOPE: DESIGN, MANUFACTURE, INSPECTION, TESTING AND DELIVERY TO SITE OF ELECTRIC ACTUATOR FOR INCHING OR OPEN /

$$

CLOSE DUTY.

CODES & STANDARDS: DESIGN AND MATERIALS USED SHALL COMPLY WITH THE RELEVANT LATEST NATIONAL AND INTERNATION
STANDARD. AS A MINIMUM, THE FOLLOWING STANDARDS SHALL BE COMPLIED WITH:
1S-9334, 1S-2147, 1S-2148, 1S-325, 1S-2959, 1S-4691 AND 1S-4722

TEMPERATURE RISE SHALL BE RESTRICTED TO 70 DEG. C FOR AMBIENT TEMPERATURE OF 50 DEG C.
CABLE GLANDS OF DOUBLE COMPRESSION TYPE, BRASS MATERIAL SHALL BE PROVIDED.

THE TORQUE SWITCHES SHALL BE PROVIDED WITH MECHANICAL LATCHING DEVICE TO PREVENT OPERATION WHEN UNSEATING FROM
THE END POSITIONS. THE LATCHING DEVICE SHALL UNLATCH AS SOON AS THE VALVE LEAVES THE END POSITION. IF SUCH PROVISION
IS NOT POSSIBLE, THE TORQUE SWITCHES SHALL BE BYPASSED BY END-POSITION LIMIT SWITCHES WHICH OPENS ON VALVE LEAVING
END POSITION.THESE LIMIT SWITCHES ARE ADDITIONAL TO THE NUMBER OF LIMIT SWITCHES SPECIFIED ELSEWHERE.

THE MOTOR SHALL OPERATE SATISFACTORILY UNDER THE +/- 10% SUPPLY VOLTAGE VARIATION AT RATED FREQUENCY, -5% TO +3%
VARIATION IN FREQUENCY AT RATED SUPPLY VOLTAGE, SIMULTANEOUS VARIATION IN VOLTAGE & FREQUENCY THE SUM OF ABSOLUTE
PERCENTAGE NOT EXCEEDING 10%.

THE MOTOR SHALL BE SUITABLE FOR DIRECT ON LINE STARTING.
TORQUE SWITCH & LIMIT SWITCH SHALL ACT INDEPENDENT OF EACH OTHER. TANDEM OPERATION IS NOT ACCEPTABLE.
EPOXY PAINT IS RECOMMENDED FOR COASTAL AREAS.

IT SHOULD BE POSSIBLE TO OPERATE THE ACTUATOR LOCALLY. LOCKABLE LOCAL/REMOTE SELECTION SHALL BE PROVIDED ON THE
ACTUATOR.

POSITION INDICATOR SHALL BE PROVIDED FOR 0 TO 100 % TRAVEL
WIRING SHALL BE SUITABLE VOLTAGE GRADE COPPER WIRE 1.5 SQ. MM.

THE MOTOR SHALL BE CAPABLE OF STARTING AT 85 PERCENT OF RATED VOLTAGE AND RUNNING AT 80 PERCENT OF RATED VOLTAGE
AT RATED TORQUE AND 85 PERCENT RATED VOLTAGE AT 33 PERCENT EXCESS RATED TORQUE FOR A PERIOD OF 5 MINUTES EACH.

THE ACTUATORS SHALL BE DESIGNED TO BE SELF-LOCKING UPON LOSS OF POWER. MOTOR SHALL BE DESIGNED TO CLOSE IN 30 SECS.
FROM FULL OPEN POSITION AND SHALL HAVE ADEQUATE CAPACITY TO OPEN AND CLOSE UNDER FULL UNBALANCED DESIGN
PRESSURE.

ALL SIX (6) LIMIT SWITCHES SHALL BE CHANGEOVER TYPE AND ADJUSTABLE BESIDES HAVING THE SNAP FACILITY.

THE INTEGRAL STARTER WHICH SHALL HAVE SOPHISTICATED ELECTRONIC CONTROLS WITH FIELD PROGRAMMING FEATURE. IT SHALL
BE DESIGNED FOR REMOTE CONTROL FROM DCS/RESPECTIVE CONTROL SYSTEM. REQUIRED INTERPOSING RELAYS FOR RECEIVING
OPEN/CLOSE/STOP COMMAND FROM DCS/RESPECTIVE CONTROL SYSTEM SHALL BE PROVIDED. POTENTIAL FREE CONTACTS AND
TRANSDUCERS SHALL BE PROVIDED TO PROVIDE STATUS INDICATION AT REMOTE DCS/RESPECTIVE CONTROL SYSTEM.

THE REMOTE COMMAND SIGNAL (OPEN-STOP-CLOSE) FROM DCS/RESPECTIVE CONTROL SYSTEM/CONTROL PANEL SHALL BE ISOLATED
FROM CONTROL ELECTRONICS THROUGH OPTO-ISOLATOR.

THE FOLLOWING INDIVIDUAL STATUS ANNUNCIATION LED’S (COLOUR-GREEN) SHALL BE PROVIDED LOCALLY (INTEGRAL TO ACTUATOR)
TO ANNUNCIATE THE FOLLOWING FOR EASY LOCAL MONITORING.
ACTUATOR IN LOCAL MODE

ACTUATOR IN REMOTE MODE

ACTUATOR RUNNING IN OPEN DIRECTION

ACTUATOR RUNNING IN CLOSE DIRECTION

ACTUATOR IN INCHING MODE.

ACTUATOR IN SELF-RETAINING MODE

LIMIT SWITCH OPEN TRIP

LIMIT SWITCH CLOSE TRIP

CONTROL VOLTAGE AVAILABILITY

NOTES* = TO BE FILLED BY MPL (LEAD AGENCY). @=TOBE FILLED BY ES
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This is the part of technical specification PE-TS-425-154-A101.

ALL DIMENSIONS ARE IN MILLIMETRES.

FOR TOLERANCES OF UNTOLERANCED DIMENSIONS DURING MANUFACTURE REFER RELEVANT QCP / QP.

C8CYC-OSIN-A—¢_

ONIAVIA
—————————
RIY|B|E —_—
—] CONTROL SUPPLY by suppLY
|_ AND
™ [ForRwARD (F) LOGIC BOARD
&
REVERSE (R)
FRONT PANEL

HEATER SUPPLY

SPACE HEATER

OLR TRIP

OPEN

STOP CLOSE

PUSH BUTTONS FOR LOCAL OPERATION

| THERMOSTAT TRIP

LOCAL/REMOTE SELE.SWITCH IN LOCN:[ ~N

9 PIN PLUG & SOCKET CONTACT DEVELOPMENT DIAGRAM
R (FOR AL ACTUATORS) ors |_1~2_| OPEN AT OVER TORQUE DURNG OPENNG TRAVEL
TB | CcoM A M1 BLue | 3-4 | CLOSE AT OVER TORQUE DURING OPENING TRAVEL
24V DC INTERNAL VOLTAGE[~ -+ [33 B N I \ RED 5-6 | OPEN AT OVER TORQUE DURING CLOSING TRAVEL
FOR CUSTOMER USE 34 FALT ¢ CTS =778 | CLOSE AT OVER TORQUE DURNG CLOSING TRAVEL
35| OPEN OPEN GREY
M 199 FEEDBACK| C ot |10 F=
36| STOP CLOSE e B e —— I p—
REMOTE COMMAND: 7 olose eLo D YELLOW 112 f—6
L =l CO | COMMAND ¢ Cls—1 1314 ——
138 CLOSE E . GREEN 516 Fedmameeme e e == 1 -
39| Ne’
GROUP FAULT RELAY{ 20 | F . srown | o, [17-18 F==F=
iRy COMMAND m""fzj@ [T e Sympmpppp—p——— e
- d OPEN G . 21-22 [ pp——
142 ~ cLs-2
Rl | [ He BLACK 2324 pemmm—pe—————————
FOR ON—OFF DUTY = FULL FULL
ONLY (SPARE FOR 1 144 ) U oy [TERMNAL PUL| 0| INTERMEDITE  [b | UL
INCHING DUTY) =49 J Ll_l_____l NO. VALVE_POSITION
L _f_s HIELD INDICATES CONTACT CLOSED
g.. |1l | aoooee
B OR NG DUY O e INDICATES CONTACT OPEN
(SPARE FOR ON-OFF DUTY) ADDITIONAL CONTACT RATING: 5A AT 250V AC & 0.5A AT 220V DC

EERH
5

SWTTCH TERMINALS FOR CUSTOMER USE

TBs FOR ADDITIONAL (TORQUE/

LIMIT SWITCH) CONTACTS- IF ANY

FIEARIRIEIEIEIEIEIEIPAEAED

ISPARE

9 PIN PLUG & SOCKET
(FOR INCHING DUTY ONLY)

THERMOSTAT 3 NOS
0TS CTS OLS—1 CLS—1 OLS-2 CLS-2
I':.I;'I r:O]_f:-l I'q;"l I':ﬂt;'l r%t;"l I'q;"l
R O A T A 6 A o N | K £ A
| _TB [iT2[s[4] [5]e[%I8] [o
NOTE:~

1. ALL TORQUE AND LIMIT SWITCHES (OTS,CTS,0LS1&2, CLS1&2) ARE WITH 2NO+2NC CONTACTS

"INO+1NC' IS TERMINATED IN TBS 1-24, REMAINING CONTACTS ARE FOR INTERNAL USE.
ANY SPARE CONTACTS WHICH ARE NOT USED INTERNALLY ARE TO BE TERMINATED IN TBS 25-32

. CTS — TORQUE SWITCHES FOR CW ROTATION (CLOSE)
. OTS — TORQUE SWITCHES FOR CCW ROTATION (OPEN)
. 0LS—1, OLS—-2 — LIMITSWITCHES FOR POSITION OPEN
. CLS-1, CLS-2 — LIMITSWITCHES FOR POSITION CLOSE
. EPT — ELECTRONIC POSITION TRAMSMITTER
(CONTACTLESS TYPE, FOR INCHING DUTY)

o UAL N

7. R1-R2—POTENTIOMETER 2 x 100 OHMS (FOR ON—OFF DUTY)
8. FOR COMMANDS & EPT EITHER INTERNALLY GENERATED 24 VDC

OR EXTERNAL SUPPLY OF 24VDC CAN BE USED
9. M — MOTOR 3¢ 415V 50 Hz AC SUPPLY

10. TORQUE SWITCH BYPASS WITH LIMITSWITCH BOTH ON OPEN &

CLOSE DIRECTION TO BE DONE INTERNALLY.

P T
B \ RED
GREY
Ce
D ¢ YELLOW
E ¢ GREEN
F BROWN
S SETTING PROCEDURE OF POSITION LIMIT AND TORQUE SWITCH
G HHIE OPEN CLOSE
VALVES
HC BLACK MAN |BACK UP| MAN |BACK UP
P 1 GATE VALVE OF100 mm AND ABOVE| ots | ots ¢ | cis | cIs
IN 1500 CL AND ABOVE RATINGS
ALL OTHER GATE & GLOBE VALVES| OLS | OTS * | CTS #
# - CLS NOT TO BE CONNECTED IN TRIP CIRCUIT
* — BYPASS OTS FOR INTIAL 5% OF TRAVEL(FOR GATE VALVES ONLY)

TYPE OF PRODUCT

ELECTRICAL VALVE ACTUATORS (AC) WITH INTEGRAL STARTERS
2 X800 MW |IPPLIR TPP

o
£28;
DT
3 By (DRAWN FOR INTERMEDIATE POSITION OF VALVES)
N P
5032 NP ESIAR b |17050s ViR
S8ty BHARAT HEAVY ELECTRICALS LTD., [PEN {1~ : =
B85S UNIT: HIGH PRESSURE BOLLER PLANT. cHp | D.DINAKARAN 0. 17.03.05] _
gag P = TIRUCHIRAPALLI-620014. \pro| KARUNACHALAM KA 17.03.05
REV| DATE |ALTERED Egg%:g ) DEPT L SCALE WEIGHT (KG). REFERENCE INFORMATIONS m
CHD & APFD £25E 92 Cone _ 6@ NTS _ _
hel
sEdoE2
ZoWow E
ExEsS WIRING DIAGRAM (TERMINAL PLAN) Sopg | PRAYING Xo. “8"
05 3o
owWaeoO
802 82 |FoR ACTUATOR WITH INTEGRAL STARTER WITH PLUG & SockeT| | 3_\/_MISC—24283

Size A3
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This is the part of technical specification PE-TS-425-154-A101.
DESEIN Volume- V: Instrumentation & Control Works
QAP

TESTS TO BE PERFORMED FOR FIELD INSTRUMENTS

1. Pressure Gauges

Calibration Hydro test (1.5 times max. pr.)

2. Pressure switches
Calibration test / Hydro test / Contact rating test / Accuracy test / Repeatability

3. Differential Pressure Gauges

Calibration test / Hydro test / Leak test / Over range test / Accuracy test /
Repeatability test.

4, Differential Pressure Switches

Calibration test / Hydro test / Contact rating test / Leak test / Accuracy test /
Repeatability test.

e\_\"-“EL"nNCE IN ENGWEEHW
9 - G

2 x 800 MW Supercritical Coal Based Uppur
Thermal Power Project
Spec. No. SE/E/T&H(P)/OT NO.01/2015-16
Vol. V
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This is the part of technical specification PE-TS-425-154-A101.

DESEIN Volume- V: Instrumentation & Control Works
QAP
19. Solenoid valves
Hydrotest / Seat leakage test / CV test / Coil insulation test
20. Air filter regulators

Calibration test / Accuracy test

21. Junction Boxes

Test for degree of protection / Material test

22. Tests for terminal blocks

Test for moulding for flame resistant, Non-hygroscopic and Decarbonised / Insulation
test between terminals / Insulation between terminal block and frame.

e\_\"-“EL"nNCE IN ENGWEEHW
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This is the part of technical specification PE-TS-425-154-A101.

DESEIN Volume- V: Instrumentation & Control Works
QAP
24. Mass flow meter
Performance test / Calibration test / Hydrostatic test.
30. Interposing relay
Functional test, temperature rise test, H.V test, Insulation test
31. Transmitter Racks :
Hydro test, air leak test for piping / tubing and fittings. IBR certification as required
for tubing / piping and fittings.
32. Pressure Transmitter
Calibration test / Hydro test / Leak test / Over range test / Accuracy test /
Repeatability test.
33. Differential pressure transmitter
Calibration test / Hydro test / Leak test / Over range test / Accuracy test /
Repeatability test.
| 35 ‘ Pneumatic & Hydraculic Block Valves

e\_\"-“EL"nNCE IN ENGWEEHW
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This is the part of technical specification PE-TS-425-154-A101.

DESEIN Volume- V: Instrumentation & Control Works
QAP
a) IBR certificate form III C
b) Hydrostatic test : ANSI B 16.34
c) Seat leakage test : As per ANSI B 16-104
d) CV test: As per ISA procedure
e) Magnetic particle test ANSI B 16.34 special class (applicable for pr.>70 bar &
temp< 400 DegC)
f) Liquid penetration test: ANSI B 16.34 special class (applicable for pr.>70 bar
& temp< 400 DegC)
g) Radiography test: ANSI B 16.34 special class
h) Calibration and Hysteresis test
i) Actuator leakage test
36. Pressure Regulating Valve (Pneumatic & Hydraculic type)
a) IBR certificate form III C
b) Hydrostatic test : ANSI B 16.34
Cc) Seat leakage test : As per ANSI B 16-104
d) CV test: As per ISA procedure
e) Magnetic particle test ANSI B 16.34 special class (applicable for pr.>70 bar &
temp< 400 DegC)
f) Liquid penetration test: ANSI B 16.34 special class (applicable for pr.>70 bar
& temp< 400 DegC)
g) Radiography test: ANSI B 16.34 special class
h) Calibration and Hysteresis test
i) Actuator leakage test
37. Local Panels :
Visual inspection, wiring & continuity check, H.V. and I.R. tests on panels, checking of
bill of materials, functional tests.
38 Wiring Termination & Accessories
Routine test: Conductor resistance test/High voltage test/Impulse dielectric
test/insulation test/Humidity test/Temperature rise test on power circuits/short time
current test on power circuits.
Type test:Annealing test/Test for insulation and sheath/ Flame retardance test - a)
Oxygen index, b) Flammability / Test for acid gas generation/test for water
absorption/wet dielectric test
39 Marshalling/System cabinets
Verification of degree of protection/Electrical tests as detailed under wiring
Termination& accessories/Type test and routine test as per relevant Indian standards.
40. Transmitter/Switch Enclosures & Racks :
Hydro test, air leak test for piping / tubing and fittings. IBR certification as required
for tubing / piping and fittings.
Notes:

2 x 800 MW Supercritical Coal Based Uppur
Thermal Power Project
Spec. No. SE/E/T&H(P)/OT NO.01/2015-16
Vol. V
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This is the part of technical specification PE-TS-425-154-A101.

DESEIN Volume- V: Instrumentation & Control Works
QAP
1. Test Certificates in addition to inspection at manufacturers works shall be
furnished for all the instruments for Owner's review.
2. Above Test to be witnessed shall be finalized by Owner.
3. In addition to above test, test as per approved QAP shall also be witnessed by
owner.
13.02.05 TYPE TESTING
The BIDDER shall furnish the Type test reports of all type tests as per relevant standards
and codes. As well as other specifics test indicated in the specification. A list of such test
are given for various equipment in table titled, TYPE TEST REQUIREMENT FOR C&I
SYSTEM and under the item special requirement for solid state requirements/systems.
For the balance equipments/instruments. type test may be conducted as per
manufacturer standards or if required by relevant standards.
A. Out of these test listed , the bidder /subvendor/manufacturer is required

to conduct certain type test specifically for this contract (and witnessed by

employer or his authorized representative). Even if the same have been conducted

earlier as clearly indicated subsequently such tests.
B. For the rest, submission of type test , results, and certificates shall be acceptable
provided following points

i The same has been carried within last five years from the date of bid
opening.

ii. The same have been carried out by the bidder/ subvendor on exactly the
same model/rating of equipment. (For control valves this shall be same
size, type & design).

iii. There has been no change in the components from the offered equipments
and tested equipments.

iv. The test has been carried out as per the latest standards along with
amendemends as on the date of bid opening.

V. The test should have been either carried out at any Govt. approved
laboratory and test witnessed by a client of Government Department /
Government

C. In case the approved equipment is different from the one on which the type test
had been conducted earlier or any of the above grounds, then the tests have to be
repeated and the cost of such tests shall be borne by the bidder/sub-vendor within
the quoted price and no extra cost will be payable by the owner on this account.

13.02.05.1 As mentioned against certain items, the test certificates for some of the items shall be

reviewed and approved by the main bidder or his authorized representative and balanced
have to be approved by the employer.
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This is the part of technical specification PE-TS-425-154-A101.

Volume- V: Instrumentation & Control Works

QAP

13.02.05.2

13.02.05.4 TYPE TEST REQUIREMENTS FOR C&I SYSTEMS

The schedule of conduction of type test/submission of reports shall be submitted and

finalized during pre award discussion.

For the type test to be conducted, bidder shall submit detailed test procedure for
approval by owner. This shall clearly specify test setup, instruments to be used,
procedure, acceptance norms (wherever applicable). , recording of different parameters,

intervals of recording precaution to be taken etc. for the test to be carried out.

S.No. | Item Test Standard Test to be | Owner’s
requirement specifically | Approval
conducted | required
on Test
Certificate
1 Electrical As per | IS 1248 No Yes
metering standards
instruments

2 x 800 MW Supercritical Coal Based Uppur

Thermal Power Project

Spec. No. SE/E/T&H(P)/OT NO.01/2015-16

Vol. V
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This is the part of technical specification PE-TS-425-154-A101.

DESEIN Volume- V: Instrumentation & Control Works
QAP
3 Junction Box Degree of | IS - 13947 Yes Yes
Protection
Test
4 RTD As per | IEC-60751 No No
standards
5 Electronic As per | BS 6447/IEC | No Yes
Transmitter standards 60770
6 E/P convertor As per | Manufacturing | No Yes
standards standard
12 Local gauges | Degree of | IS 13947 No No
protection test
13 Process Degree of | IS 13947 No No
actuated protection test
switches
16 LIE/LIR Degree of | IS 13947 YES YES

protection test
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12 | 11 I 10 I 9 I 8 I 7 I (] I 5 I 4 I 3 I 2 I 1
a\ » 1 ELEM—1 @ 1 ®. 1
2 ) ” @t 2
TO DDCMIS/DCS/PLC T0 DDCMIS/DCS/PLC 3839255“8
3 ra 2 3 3
SPARE SPARI SCREEN (S) SCREEN (S)
© 4 ELEM-2 O-1 4
= 5 5
— SCREEN ) SCREEN ) (2 PAIR OVERALL SCREENED &
I € INDIVIDUAL PAIR SCREENED
[ ) 6 7 7 CABLES INCLUDING ONE PAIR
SPARE SPARE.)
R
SCREEN (S) SCREEN (S)
TYPICAL CONNECTION DIAGRAM TYPICAL CONNECTION DIAGRAM TYPICAL CONNECTION DIAGRAM
FOR DUPLEX RTD FOR DUPLEX THERMOCOUPLE FOR TRANSMITTER
NOTE :—

1. SPLITTING OF CABLE MAY OCCUR WHEN TERMINALS REQD FOR AN ELEMENT ARE LOCATED ON SEPARATE STRIPS.

HENCE, NO. OF TBS ON A TERMINAL STRIP SHALL BE ADDJUSTED TO PREVENT SPLITTING.

20% SPARE TB SHALL BE PROVIDED.
2. SCREENS SHALL BE EARTHED AT DDCMIS/DCS/PLC END ONLY. NO EARTHING OF SCREEN TO BE DONE AT JB/INSTRUMENT END
3. OVERALL SCREEN OF OUTGOING AND ASSOCIATED INCOMING CABLE TO BE CONNECTED TOGETHER ON A SPARE TERMINAL

AND THEN CONNECTED TO EARTH AT DDCMIS/DCS/PLC END.
4. FOR SWITCH, BOTH CONTACTS SHALL BE CONNECTED TO JBs WITH 2 PAIR OVERALL SCREENED & INDIVIDUAL SCREENED PAIR CABLES.

FOR BID PURPOSE ONLY

2x800MW SUPERCRITICAL COAL BASED

PROJECT | UPPUR THERMAL POWER PROJECT

TAMIL NADU GENERATION AND DISTRIBUTION
CORPORATION LIMITED

OWNER

CAD/DRAWN

REFERENCE DRAWINGS.

e DESEIN

i
H
R
i
3
i
§lo|-|*e]+]e]=

consuLTanT:- | CONSULTING ENGINEERS  [Srrciep

DESEIN NEW DELHI — INDIA

APPROVED

TILE
SCALE

TYPICAL WIRING ARRANGEMENT IN JB

JOB. No

FOR BID PURPOSE ONLY.

PARTICUARS

D—-0420

owe

REVISIONS

o,
APPRD. FOR CONSTRUCTION: j 14-13-0103

9
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This is the part of technical specification PE-TS-425-154-A101.

DESEIN Volume- V: Instrumentation & Control Works
ERECTION, TESTING AND COMMISSIONING
8.04.04.4 INSTRUMENTATION CABLE INTERCONNECTION AND TERMINATION

PHILOSOPHY

The cable interconnection philosophy to be adopted shall be such that extensive grouping
of signals by large scale use of field mounted group Junction Baxes (JBs) at strategic
locations is done and consequently cable with higher numbers of pairs are extensively
used between field & Marshalling panels. The details of termination to be followed are
mentioned in the given table below:-

Application Type of Termination
FROM (A) TO (B) END A END B
Valves/Dampers Drives [Marshalling/  Marshalling-|Plug in|Post mount cage
(Integral Junction Box) cum Termination Cubicle/|connector clamp type
Local group 1B
Transmitters, Process|Integral Junction Box of|Plug in|Cage clamp (Rail
Actuated switches |LIE/LIR connector mount type)
mounted in LIE/LIR
RTD heads Local Junction Box Plug in|Cage clamp (Rail
Connector mount type)
Thermocouple Local Junction Box Plug in|Cage clamp (Rail
Connector mount type)
Other Field mounted | Local JB/ Group JB Plug in|Cage clamp (Rail
Instruments Connector mount type)
RTD heads Temperature transmitter Plug in|Screwed Cage
Connector Clamp Type
Thermocouple Temperature Transmitter Plug in|Screwed Cage
Connector Clamp Type
Local Junction box, |Group JB Cage clamp|Cage clamp (Rail
Temperature Transmitter, (Rail  mount|mount type)
Int.  Junction box of type)
LIE/LIR/Group JBs.
Local Junction box, |Marshalling/ Marshalling -|Cage clamp|Cage clamp
Temperature Transmitter, |cum Termination Cubicles. |(Rail mount|(Post mounted
Int. Junction box of type) type)
LIE/LIR/Group B/
MCC/SWGR
Marshalling Electronic system Cabinet |Cage clamp|Plug-in
cubicle/Termination (Post connector/other
System Cabinets mounted system as per
type) Mfr's standard
Marshalling/  Termination|UCD mounted equipments |Cage clamp |Plug in
System Cabinets (Post Connector/ Cage
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This is the part of technical specification PE-TS-425-154-A101.
Volume- V: Instrumentation & Control Works
ERECTION, TESTING AND COMMISSIONING

8.04.04.5

mounted clamp Type (rail

type) mounted)
DDCMIS/PLC cabinets OWS, Printer etc. Plug in|Plug in

connector Connector

For Analog signals, individual pair shieldiing & overall shielding & for Binary
signals, only overall shielding of instrumentation cables (> 2 pair) shall be
provided.

Signal and Electrical connection shall be screwed connection with double
compression type Nickel-plated brass cable glands for Explosion proof area, Flame
proof area and high vibration prone area.

All screwed connections shall be provided with double compression type Nickel-
plated brass cable glands.

All spare contacts/terminals on relays, control switches, limit switches or similar
devices, process switches, duplex RTDs & Duplex T/Cs shall be wired to accessible
terminal blocks/JBs for future connections. All wiring leaving a junction box or
enclosure shall leave from terminal blocks and not from other devices in the
enclosure. Two (2) pair (individual & overall shielded) cables shall be provided for
terminating the thermocouples, transmitters & switches i.e Analog & Binary
signals to local JBs. Similarly four (4) pair (individual & overall shielded) cables
shall be provided for terminating the Duplex (3 wire) RTD to local JBs.

Four (4) pair (individual & overall shielded) cables shall be provided for
terminating the switches to local JBs, where both NC & NO contacts are used in
DDCMIS/DCS/PLC.

Separate mutipaired cable shall be provided for each drive between MCC/SWGR
and DDCMIS/PLC.

10% spare pairs or min 1 pair cable (which ever is more) shall be provided with all
type of cables.

Conduits

Conduits shall be generally used for interconnecting cables from instruments to local JB's.
All rigid conduits, couplings and elbows shall be hot dipped galvanised rigid mild steel in
accordance with 1S:9537 Part-I (1980) and Part-II (1981). The conduit interior and
exterior surfaces shall have continuous zinc coating with an overcoat of transparent
enamel lacker or zinc chromate. Flexible conduit shall be heat resistant lead coated
galvanised steel with, water leak, fire and rust proof protected for the areas of Mills,
Drum, Main steam, RH steam Air Heaters and Furnace, BFPDT's.
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And for remaining applicartion, water leak, fire and rust proof flexible GI conduits shall be
provided. The temperaturerating of flexible conduit shall be suitable for actual
application.

The Bidder shall install conduits according to the general routing as approved by owner
and shall coordinate conduit locations with other works.

All grounding bushings within all enclosures shall be wired together and connected
internally to the enclosure grounding lug or groubnding bus with 8 AWG bare copper
conductors. Conduit runs to individually mounted equipment shall be groubnded to the
Owner’s cable tray grounding conductor with 12 AWG bare copper conductor. All
grounding bushing, clamps, and connectors shall be subject to approval of the owner.

All rigid conduit fiitings shall conform to the requirements of IS: 2667, 1976. Galvanised
steel fittings shall be used with steel conduits. All flexible conduit fittings shall be liquid
tight, galvanised steel. The end fittings shall be compatible with flexible conduit supplied.

All individually mounted equipment and devices shall be connected to the supply
conduit, using not more than one metre of flexible conduit adjacent to the
equipment or device. Flexible conduit shall be installed in all conduit runs, which are
supported by both building steel and structures subject to vibration or thermal
expansion. This shall include locations where conduit supported by building steel
enters or becomes supported by the turbine generator foundation and where conduit
supported by building steel or foundation becomes supported by steam generator
framing.

Special areas, such as control rooms in which external noise is to be minimized,
shall have flexible conduit in conduit runs where the runs cross from the main
Duilding framing to the control room framing.

Conduit supports shall be furnished and installed in accordance with these
specifications. Support material shall comply with the following requirements.

i) Hanger rods shall be 12 mm diameter galvanized threaded steel rods.

i) Single conduit supports shall be one-hole cast metal straps and clamp backs
unless other types are acceptable to the Employer. Multiple conduit bank
supports shall be constructed of special galvanized support channels with
associated conduit clips.

Conduit sealing, explosion proof, dust proof and other types of special fittings shall be
provided as required by these specification and shall be consistent with the area and
equipment with which they are installed. Fittings installed outdoors and in damp locations
shall be sealed and gasketed. Hazardous area fittings and conduits sealing shall conform
with NEC requirements for the area classification.

Bidder shall provide double locknuts on all conduit termination not provided with
threaded hubs and couplings. Water tight conduit unions and rain tight conduit hubs shall
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2 X 800 MW UPPUR STPP (STAGE-I, UNIT 1 &
2) BTG PACKAGE

’/ TECHNICAL SPECIFICATION FOR OXYGEN SUB-SECTION:

//////// ” | | DOSING SYSTEM REV. NO. 00 DATE :27.12.2017

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.

VOLUME SECTION | CLAUSE PAGE SPECIFICATION | CLARIFICATION | REASONS FOR
NO. NO. REQUIREMENT CLARIFICATION

Note: Bidder to furnish all the pre bid in the above indicated pre bid clarification format only. General Pre
bid clarification will not be considered.

COMPLIANCE CUM CONFIRMATION SCHEDULE
127 of 130




THIS IS A PART OF TECHNICAL SPECIFICATION PE-TS-425-154-A101

57775 o7 SCHEDULE OF DEVIATIONS WITH COST OF WITHDRAWL

7 PROJECT:- 2 x 800 MW UPPUR STPP STAGE-I

PACKAGE:- OXYGEN DOSING SYSTEM

TENDER ENQUIRY REFERENCE:-

NAME OF VENDOR:-

REFEPRREIEEE OF | NATURE OF
TECHNICAL COST OF SCHEDULE ON COST OF
SL | VOULME/|PAGE| CLAUSE [SPECIFICATION/| COMPLETE DESCRIPTION OF |\ =/ 1 |\ o oo o | WITHDRAWL OF |[REASON FOR QUOTING
NO | SECTION [ NO. NO. TENDER DEVIATION DEVIATION  |DEVIATION
OF DEVIATION| WITHDRAWL OF
DOCUMENT (POSITIVE/
DEVIATION IS NEGATIVE)
APPLICABLE
TECHNICAL DEVIATIONS
COMMERCIAL DEVIATIONS
PARTICULARS OF BIDDERS/ AUTHORISED REPRESENTATIVE
NAME DESIGNATIONS SIGN & DATE

NOTES:

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

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

3. All the bidders have to list out all 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 filled unpriced copy of above format indicating "quoted" in “cost of withdrawl of deviation" column of the schedule above along with their Techno-
commercial 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-1 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
withdrawl of deviation loading as per Annexure-VIII 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 shall 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 shall be deemed to have been accepted by the bidder, other than those listed in unpriced copy of this format.

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

13. In case nature of cost of withdrawl (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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TITLE : SPECIFICATION NO.: PE-TS-425-154-A101
2 X 800 MW UPPUR STPP (STAGE-I, UNIT 1 &
2) BTG PACKAGE

TECHNICAL SPECIFICATION FOR OXYGEN SUB-SECTION:

DOSING SYSTEM REV. NO. 00 DATE :27.12.2017

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

a.)

b.)

c.)

d.)

e.)

)

g.)
h.)

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 shall 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 3™ Pa% 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.

Demonstration parameters shall stand valid till the satisfactory completion of demonstration test and its
acceptance by BHEL/Customer.
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TITLE : SPECIFICATION NO.: PE-TS-425-154-A101
2 X 800 MW UPPUR STPP (STAGE-I, UNIT 1 &
2) BTG PACKAGE

TECHNICAL SPECIFICATION FOR OXYGEN SUB-SECTION:

DOSING SYSTEM REV. NO. 00 DATE :27.12.2017

DECLARATIONS

Lt e e 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.

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

Bidders Company Name

Authorized representative’s
Signature

NaMe

Bidder's Name The bidder hereby agrees to fully comply with
the requirements and intent of this
specification for the price indicated
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