TENDER NO: BHEL/PSNR/SCP/RD/E-2954 DATE: 09.06.2018 DUE DATE: 02.07.2018

ANNEXURE- ‘A’

BOQ for the Work of “Design, Supply and Expert
Supervision for installation works of Borosilicate
Glass Block Lining including Wet Stack Flow
Model Study for 150 mtrs. tall twin flue chimney
at 2X490 MW Dadri Thermal Power Plant at
Dadri, Gautam Buddha Nagar, U.P.”
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TENDER NO: BHEL/PSNR/SCP/RD/E-2954 DATE: 09.06.2018 DUE DATE: 02.07.2018

ANNEXURE- ‘B’

“SPEC. NO.: PE-TS-436-142-N102"
(TECHNICAL SPECIFICATION FOR WET STACK
FLOW MODEL STUDY FOR 2 x 490 MW
NTPC-DADRI PROJECT)
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1.00.00

INTENT OF SPECIFICATION:

The intent of this enquiry/ specification is to carry out the Wet stack flow model study
of 2x490 MW NTPC Dadri-FGD project for complete duct system from absorber outlet
to the top of the stack, design and optimization of gas flow and liquid collection
system to mitigate stack liquid discharge (SLD) and shell corrosion, Preparation of final
report and recommendations, preparation of drawings/ documents for execution of
collection system, obtaining approval on documents from BHEL/ Customer/ customer'’s
consultant, Preparation of BOQ, preparation of bought out item specification,
procurement assistance for specialized items, site visit as specified later in the
specification & as necessary for completeness in all respects and for efficient & trouble
free operation of chimney and liquid collection system for project.

Wet stack model study shall consist of the following:

Condensation calculations & design of condensate collection system

A scale physical flow model for liquid collector system (LCS) design.

A computational flow model for plume downwash analysis.

A physical or computational flow model for CEMS elevation flow performance.

Design of optimum choke geometry if required.

Review & Approval of liquid collector system construction drawings.

Site inspection & supervision for 7 days to verify and evaluate LCS system performance
prior to commissioning.

Wet stack study shall be performed for each unit with a wet stack installation where
there does not exist an identical or mirror image installation. The objective of the wet
stack study shall be to maximize liquid collection downstream of the mist eliminators
and to preclude ground level rainout from the stack by recommending experimentally
developed, tested, and optimized liquid collection devices and drainage systems to
return collected liquid to the absorber with minimum re-entrainment.

The following codes and standard shall be followed for the conductance of this study:
Revised wet stack design guidelines, 2012 by EPRI

ACI 307 (American concrete institute code requirement for RC chimney

EPRI report CS-2520 Entrainment in wet stack 1982

EPRI report TR 107099 Wet stack deign guide 1996

EPRI report TR-109380 guidelines for fluid dynamic design of power plant ducts, 1998
EPRI report GS-6984 FGD mist eliminator system design and specification guide
CICIND, ICAC, US EPA and other international and other latest codes and standards.
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2.01.01

2.01.02

2.01.03

The study shall be carried out by design methods and tools:
Preliminary design review based on experience

Laboratory flow modeling -3-D

Computer flow modelling -3-D

Computer program calculations — 2-D

Preliminary design review based on experience

Based on the inputs furnished as per enclosed Annexure with this specification for the
duct work and stack, preliminary design review need to be carried out to estimate the
liquid collection requirements, predict the condensation rate in the duct & stack and
perform the preliminary system design.

Condensation calculations using analytical / numerical tools

Gas flow study should include the calculation for the condensate formed and / or
condensate carry over. The condensate flow study should include condensate quantity
formed due to:

i) Thermal condensation on the liners

ii) Adiabatic condensation

iii) Turbulence of flue gas flow near entry of the stack

iv) At the outlet duct from absorber mist eliminator outlet

v) Contribution from mist eliminator carryover in case of normal wash cycle or
mist eliminator become fouled with time.

Detailed calculations along with the design basis for condensation rate in the duct
from absorber outlet to the top of the chimney for the worst operating case, minimum
boiler load and design conditions shall be furnished as a function of ambient air

temperature, wind velocity and liner design variables in the report with an accuracy of
+£10%.

Design of Condensate collection & drainage system

(i) Size of gutter(s) along with inner surface of Chimney flue can and inlet duct from
absorber outlet to inlet of chimney flue can, such that condensate is collected
efficiently and drained off with a drainage system till its terminal point at ground
outside the duct & Chimney shell.




[T Ee

TITLE: SPEC. NO.: PE-TS-436-142-N102

TECHNICAL SPECIFICATION FOR VOLUME: |
WET STACK FLOW MODEL STUDY SECTION:
2 x 490 MW NTPC-DADRI PROJECT REV.NO. 00 DATE 14.03.2018

SHEET 4 OF 12

(i) As the gutter shall be made of Titanium/C-276 as compatible with inner surface,
suitable shape, size and thickness is to be recommended so that gas flow occurs
efficiently.

(i) The size, thickness, location and material of condensate drainage pipe shall be

2.01.04

included in recommendation. It is envisaged that pipe from gutter to outside of
Chimney liner shall be of Titanium/C-276 and thereafter the drainage pipe shall be
of FRP up to the collection pit. Routing of the drain pipes shall be provided.

After the flow-model study is performed, accordingly design of liquid-collection

devices for the full scale Wet Stack is to be carried out and detailed drawings, design
basis and calculations shall be submitted.

Computational 3-D fluid-dynamic-model study (CFD Analysis)

Performance of a computational 3-D fluid-dynamic-model study of the minimum
upper one third of the stack liner and shell to evaluate downwash of the wet plume.
CFD model shall include the surrounding structure which are significant to wind/ plume
flow patterns preferably minishell, external handrails and floor at the stack outlet.

A computational model of the stack shell and liner(s) shall be constructed for the
plume downwash study. The plume downwash study shall include analysis of the local
wind/temperature data to identify the occurrence of critical wind and temperature
conditions. The plume downwash study shall identify the stack velocity and ambient
wind conditions that produce downwash and the maximum extent of expected
downwash throughout the year for shell corrosion protection. For sites where ambient
temperatures reach freezing, a “winter” period shall be simulated to evaluate icing
potential on the stack.

Depending on the results of the downwash study, there may be a need to develop an
optimum choke geometry, if required, to minimize the plume downwash & liquid
impingement of the shell. This includes evaluation of liquid collectors and drains to
prevent re-entrainment and discharge of large droplets from the top of the choke.

Bidder to use the latest software for the CFD modelling and shall submit the model
along with results in form of contours and vector plots of velocity, pressure,
concentration and temperature at various test locations and summarized in tabular
format. The model shall be tested with various simulated operating, minimum and
design flow conditions, maximum wind speed, wind orientations, to evaluate the
potential of the downwash.
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2.02.00

The Bidder shall review Minishell details (Liner extension above roof) enclosed as an
Annexure and confirm the liner-extension design with their recommendation.

In case of the excessive downwash or reversed flow at stack exit or liquid exiting the

stack liner and forming on the top of the concrete shell, bidder to provide the
corrective actions, design modifications and evaluate the modified geometry.

Physical model of the system

An experimental gas-flow-model study to design and develop collectors for the duct
and stack downstream of the mist eliminator that will collect and drain liquid from the
walls to prevent re-entrainment.

Laboratory Physical model study shall include the following details for wet stack
design:

Estimation of the total liquid load on the liner surface as a result of thermal and
adiabatic condensation. This estimate shall be based on the liner and shell geometry,
thickness, materials of construction and the flue gas—flow rate and properties over a
range of expected plant-operating conditions and worst-case ambient weather
conditions considering the mist eliminator fouling / wash cycles.

Design and optimization of liquid collectors in the absorber-outlet hood, absorber-
outlet ducts, stack-liner entrance region and stack liner outlet to prevent SLD. The
collectors will collect liquid from surfaces, re-entrainment, and guide the liquid to
locations where it can be drained out of the system. This development work shall be
conducted on a scale model of the wet duct and stack system, from the outlet of each
absorber’s mist eliminator to four diameters of stack-liner above the top of the breech
or inlet duct. Model scales shall be minimum 112 and to be selected to ensure
accurate modeling results for all tested parameters. The same shall be finalized after
the award of the contract. The design should be of integrated complete system of
liquid collectors from absorber outlet to chimney top for each unit.

The laboratory test includes details of liquid re-entrainment and drainage behavior
over the expected range of unit operating conditions and confirm the stack-liner
design velocity.
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viil.

iv. Physical model shall include any internal devices larger than 3 inches in

Vi.

Vii.

diameter/protrusion that may affect the flow, such as structural members, internal
dampers, flow controls, and expansion joints. The model shall be mainly constructed
from transparent acrylic or plastic, sheet metal, or coated rigid tubing such that it is
suitable for wet testing. Modeled flow control and liquid collection devices may be
constructed with sheet metal, or other suitable construction materials, so long as the
scaled liquid flow performance is not adversely modified.

The physical model shall be tested for pressure and velocity profiles at selected cross
sections through the ducts and liner. A velocity traverse shall be conducted within the
modeled liner to ensure that the cyclonic flow levels are within the U.S. EPA Method 1
recommended limitations for CEMS operation. In the event testing indicates that
cyclonic flow could be a concern at the continuous emissions monitoring system
(CEMS) elevation, a simulation, either by extension to the physical model or using a
computational fluid dynamic model, shall be performed to evaluate this flow at the
CEMS level. If needed, corrective devices shall be designed and tested to reduce
stack swirl at the CEMS elevation.

The physical model shall be tested by introducing liquid in a size and quantity such
that the model shall approximately match the two-phase flow modeling requirements
for droplet trajectory and loading. This testing shall be used to locate and design the
liquid collection devices and drains.

Evaluation of re-entrainment at liner-expansion joints in the laboratory test rig and
development of a unit-specific liquid-collector geometry to collect and drain the
liquid from the liner-expansion joints.

Using this model effective internal liquid collection devices shall be developed and
optimized to improve the droplet deposition and liquid collection in the stack as well
as to prevent the re-entrainment of droplets from liquid pools and films.

Bidder shall submit the detailed standard procedure for carrying out the physical
model study at vendor lab for customer information / approval before the
conductance of physical model study at lab.
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Site inspection & supervision

Bidder to perform an onsite inspection as per the EPRI Revised Wet Stack Design Guideline,

2012. Site visit should occur for 7 days time during the construction phase, when liquid

C

ollection system is nearing completion, to inspect the liquid collection system as installed

to ensure that the designed flow controls, liquid collectors, drains, and drain protection are

installed properly and shall perform as intended. Bidder to provide the site inspection

report to validate the design and installation.

The onsite inspection should confirm that the liquid-collection system has been fabricated

a

nd installed correctly and to identify any deviations to the recommended design as a

result of field modifications made to ease installation. The bidder shall also ensure the

9)

h)

quid collection system is installed properly.
The key deliverables from this study are:

Bidder to furnish the total quantity of condensate formed from absorber mist eliminator
outlet to top of the stack.

Bidder to furnish the number, sizing and location of required various liquid collectors/
gutters, their shape, design of its evacuation piping from inside the chimney to outside
and their Influence on the flow in the chimney liner.

Flow model study shall minimize system pressure losses and optimize collection and
drainage and provide expected field wet stack system pressure loss across expected
load range.

Bidder to achieve minimum stack liquid discharge. In case of excessive stack liquid
discharge, possible means of modification to duct and stack geometry need to be
proposed by bidder for improvement.

Bidder to ensure the design of effective liquid collection system for various plant load
operating conditions and absorber combinations.

Bidder to furnish the comparison of the experimental and computer modelling.

Bidder to recommend modifications to prevent the chimney liquid discharge issues and
to make the geometry more favorable for liquid collection.

Bidder to furnish the fabrication/installation drawings after the completion of model
study for fabrication.

Bidder to identify appropriate liner system and gas inlet geometries (including flow
control devices) to ensure homogeneous gas flow conditions and achieve cyclonic free
flow distribution at the CEMS location.

Bidder to provide recommendations and design for sealing drain piping/ seal pots to
inhibit backflow.
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Bidder to recommend drain protection devices to minimize pluggage occurrences an

flow and recommend method for monitoring liquid collection drainage flow in case of

liquid collection system pluggage and SLD problems.

Bidder to provide stack outlet modifications, such as liner extensions or chokes, to

minimize stack icing occurrences and to provide Stack shell coating requirements to

protect concrete shells from corrosion due to plume downwash.

Bidder to evaluate the plume downwash and recommend modifications to minimize

downwash using CFD model preferably at reduced unit load operation and high wind

speed conditions.

Bidder to provide the drawings/documents for the necessary provisions in Chimney

during the course of this study, if applicable, to carry out the performance test for wet

stack at site in future.
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Customer Specific Technical Requirements




CLAUSE NO.

SALIENT DESIGN DATA vaddis
NTPG

2.00.00

2.01.00

2.02.00

2.03.00

Chimney

A "wet Chimney" shall be installed downstream of Wet Flue Gas Desulfurization
(FGD) system by the Contractor. Clean gas from the absorber shall be taken to the
Chimney through the mist eliminators. Treated flue gas from the absorber shall be
discharged through a wet stack without reheating of the flue gas.

The wet stack shall be designed as per the guidelines of EPRI Revised Wet Stack
Design Guide.

SN | Item Design Condition

1| Boiler Load in MW (e) VWO
2 | Gas flow (M%/sec) Design Point

3 | Gas temperature at Chimney | To be worked out considering Design
inlet (deg. C) Point conditions

4 Flue Gas velocity (m/s) < 18 at Design Point

A wet stack study shall be performed by the Contractor for each unit with a wet
stack installation where there does not exist an identical or mirror image installation
that has already had a wet stack study performed. A wet stack model study shall
consist of the following:

(i) Condensation calculations

(i)  Minimum 1:12 scale physical flow model for liquid collector design

(ili) Computational flow model for plume downwash analysis

(iv) Physical or computational flow model for CEMS elevation flow performance

Liquid collectors shall be designed and developed experimentally using a physical
model. The model shall begin at the outlet of the absorber mist eliminator(s), include
the absorber outlet and ducting, the stack breaching duct and a minimum of three (3)
diameters of the stack liner above the top of the stack breaching duct. Physical model
shall include any intemal devices that may affect the gas flow, such as structural
members, flow controls, and expansion joints. Liquid collectors shall be located where
needed in the absorber outlet, the ductwork between the absorber outlet and the
chimney liner, in the chimney liner, and in the exit nozzle. These collectors shall
collect liquid from surfaces, prevent re-entrainment, and guide the liquid to locations
where it can be drained out of the system and prevent the discharge of droplets from
the top of the stack that are large enough to rain out to the ground before evaporation.

NCTPP DADRI ST-ll (2X490MW)

FLUE GAS DESULPHURISATION (FGD)
SYSTEM PACKAGE

TECHNICAL SPECIFICATION SUB-SECTION-V
SECTION-VI, PART-A SALIENT DESIGN PAGE 3 OF 17
BID DOCUMENT NO.: CS-6130/0330-109-9 DATA & SIZING




CLAUSE NO.

TECHNICAL REQUIREMENTS L]
NTPG

3.02.05

3.02.06

3.02.07

3.03.00

3.03.01

In addition to the base offer as described above, the bidder may also submit an
alternate offer for a different material / lining of duct from Absorber outlet to stack, if
the bidder has previous experience of the same. The bidder should have supplied a
similar design of duct in previous installations for similar application. Bidder shall
indicate the applicable price implication for such an alternate offer in the relevant Bid
Proposal sheet. The Bidder shall also furnish details of the previous installations of
such system and bring out all the technical features of the system proposed. Bidder
to note that application of lining material in the ducts shall be carried out under the
supervision of designer/manufacturer. Bidder to note that application of lining
material in the duct shall be carried out under supervision of Designer/Manufacturer.

Wherever required, expansion joints of proven design shall be provided in the ducts
to take care of differential expansion in the system. The material chosen for
expansion joints shall be suitable for the duty conditions and the corrosive
atmosphere of the FGD system and shall be field proven for similar applications. The
expansion joints shall be guaranteed for faultless material and workmanship, for a
minimum guaranteed life of not less than 20000 hrs. of operation. During Guarantee
period any defects noticed in the expansion-joints due to faulty material and
workmanship shall be rectified by the Contractor free of cost.

The stack shall be designed as per the latest guidelines of EPRI Wet Stack Design
Guide. The design of wet ducts and stacks system shall consider the Stack liquid
discharge (SLD), Corrosion/chemical attack, Condensate collection system and its
drainage etc.

The Wet stack of proven design shall be provided either a separate chimney or
chimney above absorber arrangement. The chimney shall be of 8 mm thick
(minimum) Mild steel flue liner with lining of Heke-Gtass-er Borosilicate brick lining er

alallsalalalaWa aalam - - e - v 0

898-11. External surface of chimney flue liner projecting over the chimney roof shall
be wrapped with 2 mm thick Titanium / C-276 sheet over insulation.

with twin flue the heigh

NCTPP DADRI, STI { 2 X 490 MW)

TECHNICAL SPECIFICATION SUB-SECTION-I-M1
SECTION-VI, PART-B (FGD) PAGE 6 OF 49
BID DOCUMENT NO.: CS-6130/0330-109-¢
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2.05.00

a)

e)

GENERAL

Bidder to furnish the detailed Master drawing list for wet stack flow model study for
BHEL and customer approval.

Bidder to provide technical advice/ recommendations/ assistance & solutions regarding
site related construction problems related to condensate collection and drainage system
in the duct and chimney as and when required including site visits, participation in
meetings through VC/WEB with BHEL/ customer/ customer’s consultant.

The physical model study may be witnessed by BHEL / Plant Owner for approximately 3
days. Intimation for the witnessing shall be provided by the bidder 4 weeks prior to
conductance of physical model test at vendor lab. Video streaming facility shall also be
provided for witnessing the physical model test from India. In addition, complete
physical model test including the flow patterns and droplets trajectory shall be recorded
on video CD which shall be provided after the physical model study.

The physical model shall be stored at the vendor lab at no cost for a period of 1 year
after the submission of final report and completion of the study. Thereafter its further
disposal or storage shall be decided after the award of the contract on the cost basis.
Optional prices may be quoted for the same and this shall not be considered for the
evaluation of bid.

The bidder is advised to take care all information that may be necessary for preparing
the bid and entering into the contract. Claims of any kind due to variation or ignorance
of site conditions and environmental conditions after award of works will not be
entertained.

All revisions/changes required as per BHEL/ Project owners, comments/ requirements,
site requirement etc. shall be carried out by the bidder.

Three hard copies of approved reports/documents/drawings shall be submitted by the
bidder. Electronic copies of the CFD model, analysis and report shall be submitted in
primary original format as well as in printable non-proprietary formats (e.g. .pdf).

Change in recommendation / design after the analysis shall be taken care by bidder
without any commercial implication in this contract value.

Bidder shall furnish detailed activity schedule, report generation schedule and list of
inputs required for successful execution of Wet stack flow model study.
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j)  The Purchaser/ Customer however also reserve the rights to check the detailed
calculations in the event of order and their interpretation shall be final in the event of
any conflict.

k) Bidder shall furnish all the documents in English and SI units shall also be followed in
the calculations and reports wherever used.

5.00.00 SUGGESTIVE DRAWINGS/ DOCUMENTS SUBMISSION:

Following Basic drawings/documents to be submitted within 2 weeks from LOI date.

MASTER DRAWING /DOCUMENT LIST. (to be finalized after order)

WET STACK STUDY SCHEDULE, PLANNING AND MILESTONES

LIST OF CODES AND STANDARDS TO BE FOLLOWED.

DETAILED STANDARD PROCEDURE FOR PHYSICAL MODEL & CFD STUDY,
DRAWINGS & DOCUMENTS SUBMISSION.

DESIGN DRAWINGS OF CONDENSATE COLLECTION AND DRAINAGE SYSTEM
THERMAL AND ADIABATIC CONDENSATION CALULATIONS WITH DESIGN BASIS

AW

Following Basic drawings/documents to be submitted and duly approved within 15 weeks
from LOI date.

TECHNICAL DATASHEETS

BILL OF QUANTITIES

WET STACK STUDY REPORT WITH RECOMMENDATIONS
CFD MODEL, ANALYSIS AND RESULTS

~ow oo
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TITLE: SPEC. NO.: PE-TS-436-142-N102

[Ty ]
H TECHNICAL SPECIFICATION FOR VOLUME: |
WET STACK FLOW MODEL STUDY SECTION:
2 x 490 MW NTPC-DADRI PROJECT REV.NO. 00  DATE 14.03.2018

SHEET 12 OF 12

This is not an exhaustive list of drawings/ documents for WET STACK STUDY.

Bidder shall furnish all applicable drawings /documents other than as mentioned above
which is/are required for successful execution of condensate collection and drainage
system after the absorber outlet to stack outlet.

NOTE:

1. Subsequent revisions of above drgs/docs to be submitted within 7 days of comments
received from BHEL/ CUSTOMER.

2. 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 to bidder’s account.

7.00.00 DOCUMENTS TO BE SUBMITTED ALONG WITH BID

a) Detailed procedure adopted for the conductance of the study.

b) Wet stack study planning and scheduling.

c¢) Computer program to be used for the 3D modelling and analysis.

d) Mathematical tools & codes / programs used for the analytical calculations.
e) Technical deviation schedule (if reqd.) (enclosed herein)

Apart from above no other drawings/documents/data sheets etc. are required to be
submitted at bid stage and even if furnished shall not be taken cognizance of.
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ANNEXURE-I : Project Information

CLAUSE NO.
PROJECT INFORMATION mgm
(=822
NCTPP,DADRI STAGE-II (2X490MW)
1.00.00 BACKGROUND
Details of proposed Stage / Units
Project name - NATIONAL CAPITAL THERMAL POWER
PROJECT(NCTPP)
Project stage . Stage-ll
No. of Units x capacity o 2 X490 MW
Project setting up by : NTPC Ltd.
The SG with ESP package and TG package of the subject project was executed by
M/s. BHEL.
1.01.00 LOCATION AND APPROACH
Project Location : (iy Place . Dadri
(ii)  District : Gautam Budh Nagar
(iii) State . Uttar Pradesh
Latitude and Longitude : North : 28 deg. 36' (N)
of project location East: 77 deg. 36' 25" (E)
Nearest Railway station . Dadri
Distance of project location from
the Railway station : 8.5 KM (Approx.)
Nearest Major Town : Dadri
Distance of the town from the . 6.75KM
Project site
Nearest Commercial Airport : Delhi
Distance of airport from the : 70 KM
project site
Nearest Highway : National Highway-3&24
Vicinity plan © Vicinity plan of the project enclosed at
Annexure-|.
NCTPP,DADRI ST-Il (2X490 MW) & TECHNICAL SPECIFICATION SUB-SECTION-IIB PAGE
IGSTPP,JHAJJAR(3X500MW) SECTION - VI, PART-A PROJECT INFORMATION 1.0F 32
FLUE GAS DESULPHURISATION (FGD) BID DOC. NO CS-6130/0330-109-9
SYSTEM PACKAGE
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352-286 A

Project Name

Boiler Application

Boiler Capacity
No. of Boilers

Fuels Fired

Boiler Load

Type of Coal

Flue Gas Flow

Flue Gas
Volume

Flue Gas
Temperature

Flue Gas
Density

CO,
N,
0,
S0,
H,0

Below 3
Between 3 -5
Between 5 - 10

Elevation of Breeching Line of the Duct
Duct Opening Size
Chimney Shell Opening Dimensions

Flue Gas Pressure at Chimney Entry Level

REMARKS: NIL

ANNEXURE-II : Flue gas process parameters

GENERAL DATA

NTPC-Dadri

Utility No. of Chimneys Single shell, twin flue

490 MW Type of Chimney Twin flue with Borosilicate liner
Two (02)

Coal Height of Chimney 150 m

OPERATING CONDITIONS (Per Boiler)

Design Point Guarantee Point
VWO 500 MW
Worst Coal Worst Coal
TPH 2942.61 2715.662
m’/s 809.227 726.3639
(wet)
°C 61.3 57.2
kg /m’ 1.01009 1.03853

FGD OUTLET-FLUE GAS COMPOSITION % BY VOLUME — (WET BASIS)

% 9.5122 9.9347
% 64.1764 67.0584
% 5.6741 5.9355
% 0.0032 0.0033
% 20.6339 17.0679

*DUST SIZE DISTRIBUTION AT CHIMNEY INLET - % MICRONS

94.3 Between 10 - 15 22.19
45.79 Between 15 - 20 15.0
28.8 > 20 10.69

OTHER DATA
32.70 m (Approx.)
5.3 (W)x10.2 (H) mxm
6.3 (W)x11.2 (H) mxm
+20 mm WC

Customer / Plant: NTPC-Dadri

Sheet10f 1
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ANNEXURE-II : GA of Chimney
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Annexure-1V : Minishell
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ANNEXURE 2
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Duct length from Absorber outlet to Chimney inlet = 105 m (approx)
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Duct length from Absorber outlet to Chimney inlet = 50 m (approx)
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Note : Layout is non-identical hence study to be carried for both the units.
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Annexure-V : FGD Layout
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Annexure-VI: Expansion Joint |
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Annexure-VI: Expansion Joint


[Annexure-VII: Wind Rose Diagram |
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Annexure-VII: Wind Rose Diagram
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