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1.0

1.1

CHAPTER -1
STEAM GENERATOR AND AUXILIARIES

SECTION I

Scope of supply & services for Steam Generator (SG) Package shall include
all equipment required for one (1) once through, single/double pass (tower
type/two pass type), single reheat, radiant furnace, dry bottom, balanced
draft, outdoor or semi-outdoor type, pulverised coal fired steam generating
unit having supercritical steam parameters with all necessary auxiliaries,
integral piping, elevators, etc. Items though not specifically mentioned but
needed to complete the equipment and systems to meet the intent of
specification, shall be deemed to be included in scope of work.

Biomass Co-Firing

MoP vide its policy dated 17.11.2017 on biomass utilization fpr power
generation had advised all fluidized bed and pulverized coal units (coal based
thermal power plants) except those having ball and tube mill, of power
generation utilities, public or private, located in India, to endeavour to use 5-
10% blend of biomass pellets made, primarily, of agro residue along with
coal after assessing the technical feasibility, viz. Safety aspect etc.

In order to further promote the use of biomass pellets in coal based thermal
power plants, MoP modified the above policy vide letter no. 11/86/2017-Th.II
dated 08.10.2021 wherein it was stated that coal fired thermal plants in India
have to mandatorily co-fire the biomass with coal in their power plant. The
“Revised Policy” would be in force for a period of 25 years or till the useful life
of the power plant, whichever is earlier. The steam generator should should
be able to accommodate future stringent biomass co-firing norms. Stream
Generator should be designed for minimum 10% co-firing with Biomass
Torrefied Pellets. Performance Guarantees will be on the basis of design coal.

The Bidder shall prepare and submit the scheme and layout of Steam
Generator and auxiliaries and Detailed Design Basis Report of Steam
Generator and auxiliaries based on equipment / system requirements given
in this specification. The Bidder shall include all necessary equipment /
accessories required for a modern and efficient Steam Generator and its
auxiliaries whether specifically mentioned in this specification or not. The
entire DBR, technical performance parameters /data sheets scheme and
Layout arrangement for Steam Generator and auxiliaries shall be submitted
to the Owner for approval during detailed engineering and any other
arrangement / equipment as desired and approved by the Owner shall be
provided by the Bidder as a part of this scope.

The scope of supply and services for steam generating unit shall include all
items indicated but will not be limited to the following:

Furnace/Evaporator

a) Water tube furnace complete with separator(s), water wall, headers,
steam generating tubes, risers, furnace bottom hoppers, drains,
observation ports, inspection doors/manholes, sample connections, Metal
Temperature Measurement thermocouples etc.
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1.2

1.3

1.4

1.5

1.6

b) Two (2) retractable type temperature probes with duplex type elements
at the furnace outlet, complete with all accessories like guiding supports,
cooling arrangement, motor with position indicator etc.

Separator(s) & Drain collection vessel

Minimum two (2) steam separators along with a drain collection vessel at the
evaporator outlet. The separator(s) and drain collection vessel shall be of
welded construction/ seamless tube with all its internals (if applicable), safety
valves, mountings, fittings and accessories including the nozzle for
connections and service manholes for checking and maintenance, necessary
tapping points along with root valves for level measurement, drains, valves,
piping and associated fittings.

Super heater(s)

Superheater(s) including safety valves, main steam stop valves at
superheater outlet with integral bypass valves, drains, start up vents, air
release valves, nitrogen connections, sampling connections, MTM
thermocouples etc.

Reheater(s)

Reheater(s) including safety valves, drains, start up vents, air release valves,
sampling connection, reheater inlet and outlet isolators, MTM thermocouples,
hydraulic test arrangement of reheater tubes etc.

Economizer

In line, bare tube economizer, including vents, re-circulation system, drains
and sampling connections, inlet NRV, motorized valve with integral by pass,
Boiler preservation line through Economizer. etc.

Start-up Recirculation & Drain system
The scope shall include but will not be limited to following

1. 1x100% start-up drain recirculation pump complete with connecting
pipe work between separator/drain collection vessel and the pump and
between pump and the feed water supply pipeline along with
necessary separator/drain collection vessel level control and isolation
valves.

2. Double isolation (one motorised and one manual) valve at the suction
and Motorised isolation, electrohydraulic operated control valve and a
non return valve on the discharge of the pump.

Alternatively, electrohydrualic operated control valve and a motor
operated stop cum check valve is also acceptable.

3. A mixing box on the pump suction, a non return valve and motorized
isolation valve upstream of the mixing box on the recirculation line
from separator. Piping between the mixing box and the feed water
supply line with a NRV on this line. Other proven standards systems
with startup drain circulation pumps are also acceptable provided
bidder has proven experience on satisfactory performance of such
system(s) in supercritical units of similar capacity which are designed
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1.7

1.7.1

for variable pressure operation. In case bidder offers startup
circulation system without mixing box, bidder shall furnish necessary
data/information in support in his bid proposal.

An alternate drain connection to enable start up of steam generator
even when the start up drain recirculation pump is not in service shall
also be provided. The system shall comprise of an atmospheric flash
tank and drain receiving vessel located in the Steam Generator area
and shall be complete with all necessary valves, piping, level control
system etc. The start-up drain from the separator(s)/ Drain collection
vessel to atmospheric flash tank shall be led through twin piping leg,
each leg being provided with a motorised isolation valve and an
Electro- hydraulic operated control valve. 2 x 100% pumps to transfer
condensate from the receiving vessel to the main condenser either
directly or through flash tank shall also be provided along with all
necessary valves and discharge piping.

Vent pipe from atmospheric flash tank terminated above boiler roof
level.

Circulating water pump motor shall be provided with cooler along with
necessary valve and connecting cooling water pipelines.

All necessary instruments, like conductivity type level switches and
level transmitters, pressure gauges etc., with necessary root valves to
function in conjunction with the above

Superheater and Reheater Desuperheating Spray Systems

Desuperheating spray type attemperators with headers shall be provided for
the spray for Superheaters and Reheaters. The superheater spray water shall
be tapped off from a suitable location downstream side of HP heaters.
However, for Reheater desuperheating, the spray water shall be tapped off
from the intermediate stage of Boiler Feed Pumps. The super-heater spray
water shall be tapped off from downstream side of HP heaters only.

Each leg of each stage of desuperheating spray system for superheater shall
be provided with the following:

a)

b)

c)

d)

f)

9)

Two (2) pneumatically operated spray control valves, each rated for
the full duty.

Two (2) pneumatically/motor operated isolating valves upstream of
the spray control valves

Two (2) manual operated isolating valves downstream of spray control
valves.

Drain lines with individual isolating valves.

Quick acting pneumatically/motor operated block valve (with solenoid)
at upstream of each superheater spray control station & in the
common super heater attemperation line.

Non return valves in each individual spray leg nearest to the spray
point.

Welded type attemperation water flow nozzle before/after spray

&

HPGCL

"1X800 MW SUPER CRITICAL EXPANSION UNIT
DEEN BANDHU CHHOTU RAM THERMAL POWER PLANT

EELFRE\_\ANCE IN ENGWEFHW
A G

YAMUNA NAGAR”



Volume III Ch 1: Steam Generator &

. Auxiliari
HPGCL Mechanical Works Sheetlr)g (';"1'32
control valve in the common line along with all accessories for flow
measurements and controls.

h) Provision for blow down arrangements after downstream of NRV to
clear Spray nozzle blockage.

1.7.2 Each leg of reheater desuperheating spray water system shall be provided
with the following:

a) Two (2) pneumatically operated spray control valves each rated for
full duty.

b) Two (2) pneumatically/motor operated isolating valves upstream of
the spray control valve.

C) Two (2) manual operated isolating valves downstream of spray control
valve.

d) Non-return valves in each individual spray leg nearest to the spray
point.

e) Drain lines with individual isolating valves.

f) A pneumatically operated quick acting block valve (with solenoid) in
common RH attemperation line, upstream of each Reheater spray
control station.

g) Welded type attemperation water flow nozzle before/after spray
control valve in the common line along with all accessories for flow
measurements/ controls

h) Provision for blow down arrangements after downstream of NRV to
clear Spray nozzle blockage

i) Non-return valves in the individual spray lines on the downstream of
spray control valves

1.8 VALVES

All isolating, control, regulating, check and relief valves whether
pneumatically operated, motorized valves, hydraulic or manually operated
including main steam stop valves, vent valves, drain valves, root valves,
safety valves, mountings etc., as required for the boiler integral piping
system and piping system are covered in scope of supply. All power operated
valves shall be complete with actuator assemblies and accessories like limit
switch assemblies, position transmitters, air locks etc. Integral bypass valves
with actuators and accessories for all high pressure isolating valves as
specified. Any valve/mounting not specifically indicated but required for
safe/efficient/reliable operation of the boiler shall also be included. The valves
and accessories shall comply with the following requirements and shall
include:

a) All drain, vent, air release, instrument root, isolation drains and
sampling lines shall be provided with two valves in series if the
pressure is equal to or above 40 Kg/cm?(a) or temperature is above
300° C. However, single isolating valve shall be acceptable in the
other cases.
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b)

c)

d)

e)
f)

9)

h)

j)

k)

o))

a)

Main steam stop valves with motor drives along with double motorised
integral bypass valves and piping.

All necessary level control valves, electro hydraulic operated fast
acting valve with safety features, their isolating valves, bypass valves,
non-return valves and drain valves etc., for the start up recirculation
circuit.

One non-return valve and flow element on feed line(s) at inlet and as
close as possible to the economizer.

Separator safety valves and drain pans.
Superheater and reheater safety valves and the drain pans for these.

Electromatic Relief Valves (ERV) on SH outlet and RH outlet. Each of
these electromatic relief valves at SH and RH outlet(s) shall be
composite unit including solenoid valve assembly, pressure sensing
device, impulse piping, accessories, and the drain pans etc. A
motorised remote operated isolation valve shall be provided on
upstream side of each relief valve. The control of ERV along with the
motorised valve shall be performed from C&I system.

Start-up drain and vent regulating valves with motor drives and
position feedback transmitter with control from C&I system.

Start-up drain and vent isolating valves with motor drives with control
from C&I system.

All start-up vents, first lowest & second lowest set pressure spring
loaded safety valve and electromatic relief valves at superheater &
reheater outlet and lowest set pressure spring loaded safety valves on
Separator shall be provided with silencers for each safety valve. The
silencers shall enable meeting specified noise levels and the safety/
relief valve floats.

All instruments tapping point with root valves. Two root valves in
series shall be provided for lines above 40 kg/cm? (a) pressure and
temperature above 300°C.

Isolating and drain valves for all gauge glasses.

Necessary drain system including low noise drain valve to ensure
draining of the steam generators in one hour without any assistance.

A non-return valve and isolation valve on boiler fill line.

Any other valves not mentioned specifically but needed to complete
the system with drives, wherever required.

Valves on atmospheric flash tank drain cooling water pipelines.

The start-up, load maneuvering and shut down of steam generator is
proposed from the central control room. The Bidder shall provide all
required valves with their actuators and remote operation facilities to
achieve this.
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1.9

1.10

r) All other operational requirements specified elsewhere shall also be
complied with. The Bidder shall provide all required valves with
specified type of actuator to meet such operational requirements.

Soot Blowing System

Soot blowers and soot blowing system shall be provided to effectively remove
all ash deposits from the heat transfer surfaces of the Steam Generator.
Short retractable rotary wall blowers shall be provided for the furnace long
fully retractable rotary blowers for superheater, reheater and economizer and
LRSB for regenerative air preheater. Each blower shall be provided with
motor drive with coupling and coupling guards, base plate frame and holding
bolts, speed reducers, cam, chain drives and other ancillaries, emergency
hand cranks, flanges, gaskets, seals and bearings for each soot blower and
its supporting structures. Additional provision for air soot blowing shall also
be provided as applicable.

Soot blower piping including supply piping to all soot blowers through
pressure reducing station, drain piping, vent piping, relief valves and escape
piping with silencer, support & hangers etc. Complete soot blower piping shall
have warm up and automatic self draining features to preclude water being
blown on to the heat absorption surfaces.

For soot blowing steam shall be taken for cold reheat (left & right) lines.
However, in case bidder requires alternate connection from other source than
the same shall be provided in addition of above.

Valves for soot blower operation shall include pneumatically operated
pressure reducing control valves, (one control valve of 0-40% capacity for
wall blowers, one control valve of 0-100% capacity for all types of blowers
taken in service in any combinations, one standby 0-100% capacity
motorised inching valve with position feedback, drain valves), isolating valves
with motor drives up stream of each of pressure control valves, all other
valves and steam supply lines as required for soot-blower operation,
coupling, air purge, vent and relief valves etc. Manually operated isolation
valves on steam supply line shall be provided at each stream of furnace
blowers or as per standard proven practice of bidder. These valves shall be
designed for full flow and shall be tight shut off type.

Soot blowing steam shall also be taken from main steam line before main
steam stop valve for APH soot blowing during light-up.

Complete Soot Blower control system including individual blower/valve/drive
control and shall be inclusive of control system components, control cabinets,
transmitters, sensors, temperature elements, interlocks, prefabricated cables
and all required accessories as elaborated under relevant Control &
Instrumentation sub-section.

Auxiliary Steam Pressure Reducing and Desuperheating Station (Aux.
PRDS)

The auxiliary steam pressure reducing and desuperheating station (Aux.
PRDS) shall include the following for high capacity and low capacity PRDS.

A high temperature unit header with parameters 16 Kg/cm?2 (a) and 310°C
and a low temperature unit header with parameters 16 Kg/cm?2 (a) and
210°C shall be provided.
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The auxiliary steam shall be sourced for PRDS from Main steam line and Cold

Reheat line.

1.10.1 High Capacity PRDS (HCPRDS)

Pressure reducing valve with separate desuperheater shall be provided by

bidder.

HCPRDS with separate desuperheater

1. One (1) electro-hydraulically/electro pneumatically operated pressure
reducing valve with separate desuperheater rated for full duty.

2. One (1) motorised isolation valve with integral bypass at the upstream
of the pressure-reducing valve.

3. One (1) non-return valve and one number manual isolating valve at
the downstream of pressure reducing valve.

4, One (1) each of pressure and temperature control valve electro
hydraulically/electro pneumatically operated on the desuperheating
spray water line along with an identical 100% capacity bypass
arrangement.

5. One (1) motorised isolation valve at the inlet of each of
electropneumatic control valve on the desuperheating spray water line

6. One (1) manual isolation valve at the downstream of each of
electropneumatic control valve on the desuperheating spray water line.
One number of non-return valve on the common spray water line

Bidder may offer Combined High Capacity (combined pressure reducing cum

desuperheating valve) as an alternate one.

1.10.2 Low capacity PRDS

1.

One (1) electro-hydraulically/electro-pneumatically operated pressure
reducing valve rated for full duty.

One (1) motor operated pressure reducing valve rated for full duty on
the bypass line to the main pressure reducing valve.

One (1) motorised isolation valve at the inlet of main pressure
reducing valve and one number manual isolation valve on the outlet of
the main pressure control valve.

One (1) motorised isolation valve at the inlet of the motor operated
pressure reducing valve on the bypass line and one number manual
isolation valve on the outlet of pressure control valve on the bypass
line.

One (1) non-return valve on downstream side of low capacity PRDS.

One (1) desuperheater in between the interconnection of high and low
temperature unit headers.

One (1) each of pressure and temperature control valve,
electrohydraulically/electro-pneumatically operated on the desuper-
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1.10.3.

1.10.4.

1.10.5.

1.10.6.

1.10.7.

1.10.8.

1.10.9.

1.10.10.

heating spray water line along with an identical 100% capacity bypass

arrangement.

8. One (1) motorised isolation valve at the upstream of the pressure and
temperature control valve on the main desuperheating spray water
line.

9. One (1) motorised isolation valve on the upstream of motorised

control valves on the bypass line of desuperheating spray water line.

10. One (1) manual isolation valve downstream of steam pressure
reducing valve on each of the main and bypass line along with the
downstream non return valve on the common header.

11. One (1) motorised isolation valve, upstream of the desuperheater on
the interconnection of high and low temperature unit header along
with one number non return valve and manual isolation valve on the
downstream of the desuperheater.

12. Complete microprocessor based control system inclusive of control
system components, control cabinets, transmitters, sensors,
(temperature elements etc.) interlocks, prefabricated cables and all
required accessories as elaborated under relevant clauses of this
specification.

One (1) pneumatically operated quick acting block valve (with solenoids)
upstream of the Desuperheating spray water control station in the common
line feeding to the high capacity and low capacity desuperheating spray
water control stations.

Necessary piping, draining arrangement with valves, etc., integral to the
Aux. PRDS station along with safety valves. The safety valve downstream of
the steam pressure reducing valve shall be designed for a flow
corresponding to the pressure control valve fully open condition and the
upstream mainsteam/cold reheat (as the case may be) pressure being
maximum expected.

If PRDS valves are provided with electrohydraulic actuators, the required oil
pumps, accumulators, E/H converter instrumentation and other accessories
to make the system complete shall be provided. The oil pumps and
accumulators shall have redundant facility.

If PRDS valves with pneumatic actuators are envisaged, microprocessor
based electronic positioners with other accessories to make the system
complete shall be provided.

All instrumentation as per the process requirements for Control/monitoring
the plant.

All stub connections on Auxiliary Station unit/station Aux. PRDS headers are
to be provided with isolation valves.

Isolation valves with blank flanges shall be provided on both Ilow
temperature as well as high temperature station headers for future
interconnections.

Pressure Reducing Station for supply of steam to Air Conditioning Plant
consisting of (if applicable):

a) One (1) electro-hydraulic/electro-pneumatic operated pressure

reducing valve rated for full duty.
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b) One (1) motor operated pressure reducing valve rated for full duty on
the bypass line to main pressure reducing valve.

C) One (1) motorised isolation valve at the inlet of main pressure
reducing valve and one number manual isolation valve on the outlet of
main pressure reducing valve.

d) One (1) motorised isolation valve at the inlet of motor operated
pressure reducing value on bypass line and one number manual
isolation valve on the outlet of pressure reducing valve on bypass line.

1.10.11. Package type (start-up) Boiler shall be arranged by the bidder based on the
steam requirement and can be taken back after commissioning.
1.11. Steam Generator Integral piping

All integral piping/fittings required for proper, efficient and safe operation of
Steam Generator including links, headers, drains, vents and other integral
piping. The piping shall be designed to meet the requirements of Indian
Boiler Regulations (IBR) and the requirements indicated in Steam Generator
Specifications. Any piping not specifically excluded and required for
completion of Steam Generator and specification requirements shall be
provided.

1. The scope covers all piping upstream and downstream of the Main
Steam Stop Valve (MSSV) with by-pass arrangement upto turbine
including valves and piping, complete drain piping from various
headers, desuperheaters, equipment and Separator etc. to drain
collection headers, all piping downstream of and including the NRV on
the feed water piping at economizer inlet, all piping associated with
start-up recirculation drain system, all auxiliary steam piping to
SCAPH, mill fire fighting, fuel oil atomisation etc. and drain piping
from SCAPH tank(s) to atmospheric flash tank. Main steam pipeline
downstream of MSSV leading to turbine.

2. Drain collection headers and drain connection lines up to atmospheric
flash tank.
3. All drain piping from safety valves and drains of vent lines led to and

terminated at ground level. All free drains, wash water drains
discharge of fire-fighting water etc., shall be taken up to and
connected to the nearest drain.

4, All vent pipes and safety valves escape pipes to a level above boiler

house roof. The vents on the headers and links shall be provided with
drain lines connected to a common trough and further to and
terminated at the drain trench at the ground level.

5. All hangers and supports with auxiliary steel structure, including
columns and beams, base plates, foundation bolts, nuts and washers
wherever applicable, weather hoods for pipes crossing ceiling & walls,

drain funnel.

6. Thermal insulation with cladding and accessories for all piping covered
herein.

7. Cooling water lines for atmospheric flash tank for cooling of tank
drains.

8. Superheater (SH) & reheater (RH) attemperation lines along with

attemperation system
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9. Boiler-fill lines, SCAPH line & valves

10. Start-up vent piping.

11. Soot blower piping.

12. Instrument air & service air piping.

13. All the above piping systems shall be complete with valves,
specialties, stubs including instrument stubs pipe headers, manifold,
bends, elbows, reducers/expanders, matching flanges and suitable
gaskets, nuts and bolts, etc. T-connections along with root valves in
impulse pipes from where tappings are required to be taken for
remote measurement in case provision does not exist for separate
tapping points from the equipment for remote measurement and
control. However, all such T-connections and tapping points shall be
subject to approval.

14. Drain lines upto atmospheric flash tank, as applicable.

15. Complete purge/fill piping for Steam Generator start-up recirculation
pump and complete drain piping for this pump.

16. The auxiliary steam station headers shall be provided with necessary
isolation valves and blank flange(s) for interconnection between the
units and for future interconnection with other units.

17. Interconnecting auxiliary steam piping from auxiliary steam station
header(s). The complete pipe routing and supporting arrangement
shall be in the Bidders scope. In case the finalized routing (subject to
approval) calls for yard piping, the Bidder will provide trestle
foundation and shall supply the complete supporting arrangement
including the trestle structure for the above piping.

18. Interconnecting auxiliary steam piping from pakage boiler to auxiliary
steam station headers(s). The complete engineering, routing, hanger,
support and auxiliary structure shall be in the Bidder’s scope.

19. Complete piping and fittings for high pressure chemical dosing
system.

20. All the valves shall be provided at such a location so that these can be
operated safely. Where this is not possible suitable operating/
maintenance platform, shall be provided.

1.12 Blow Down and Flash Tanks

One (1) atmospheric flash tank (located in the SG area), One (1) condensate

receiving vessel (located in SG area), including level gauges, redundant level

transmitters for remote level control through C&I systems, control valves,
vents, drains etc. All other local instruments like gauge glass, level switch
for high/low level alarms and pressure/temperature instrumentation shall
also be provided

1.13 Draft Plant

Complete draft plant for the balanced draft system including the following:
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b)

Forced Draft Fans

Two (2) FD fans (2X60% BMCR) (Axial type, constant speed variable
pitch controlled FD fans each with drive motor, base plates,
foundation bolts & nuts, inlet bird and trash screen, suitable
arrangement to prevent rain water entry to fan motor, coupling and
coupling guard and acoustic silencer. Each fan shall be provided with
bearing lubrication and hydraulic blade pitch control unit(s) consisting
of:

1. 2x100% oil pumps, each with motor drive, coupling and
coupling guard.

2. 2x100% oil coolers.

3. 2x100% filters, differential pressure switches etc.

4, One (1) oil storage tank.

5. Instrumentation, interconnecting piping, valves and fittings
including pressure relief valves and NRVs etc.

6. Electrical actuators with all accessories.

7. On line vibration monitoring system for measurement of

vibrations shall be provided.

Alternatively, a forced oil lubrication system (consisting of 1 to 6
above) common to bearing lubrication and for servo motor operation
to each FD Fan is also acceptable.

Silencers shall be provided at the suction of the fans to limit the noise
levels to specified values.

FD fans shall be suitable for the type of foundation being provided.

Adequate numbers of duplex thermocouples or duplex platinum RTDs
(100 ohm at 0°C) and temperature indicators shall be provided for
bearing metal temperature measurement, control and monitoring.

For mounting of vibration pads/pickups flat surfaces shall be provided,
both in X & Y directions, by the Bidder on the bearing housing in such
a way, so that welding/screwing of the pads shall be possible.

Induced Draft Fans

Two (2) ID fans (2 x 60% BMCR) (Axial type, constant speed, variable
pitch controlled, with variable frequency drive) each with drive motor,
base plates, foundation bolts and nuts, inlet box, discharge case,
coupling, coupling guard and suitable arrangement to prevent rain
water entry to fan motor. Each ID fan shall be provided with bearing
lubrication and hydraulic blade pitch control unit(s) consisting of

1. 2x100% oil pumps each with motor, coupling and coupling
guard.

2. 2x100% oil coolers.

3. 2x100% filters, differential pressure switches, etc.

4, One (1) oil storage tank.

5. Instrumentation, inter connected piping, valves and fittings

including pressure relief valves and NRVs.
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1.14

6. Electrical actuator with accessories etc.

7. On line vibration monitoring system for measurement of
vibrations shall be provided.

Alternatively, a forced oil lubrication system (consisting of 1to 6 above)
common to bearing lubrication and for servo motor operation to each ID
Fan will also be acceptable.

ID fans shall be suitable for the type of foundation being provided.

Adequate numbers of duplex thermocouples or duplex platinum RTDs
(100 ohm at 0°C) and temperature indicators shall be provided for
bearing metal temperature measurement, control and monitoring.

For mounting of vibration pads/pickups flat surfaces shall be provided,
both in X & Y directions, by the Bidder on the bearing housing in such a
way, so that welding/screwing of the pads shall be possible.

ID fans shall be suitable for installation on spring supported RCC
foundation. The spring supported RCC foundation comprising of steel
helical spring units with viscous damper units

Regenerative Air Pre-heater (RAPH) and Steam Coil Air Pre-Heaters
(SCAPH)

a)

Regenerative Air Pre-heater (RAPH)

Two (2) Bisector type RAPH for secondary air system and two (2)
Bisector type RAPH for primary air system, each complete with
following:

Oor
Two (2) Tri-sector type RAPH, each complete with following:

1. Two (2x100%) peripheral AC drive connected to drive Air
heater along with automatic clutching/declutching arrangement
for each APH.

Alternatively, centrally mounted APH AC drive system having
sufficient space for mounting emergency drive and having
handling facility with proven experience may also be
acceptable.

2. One (1x100%) Independent air motor drive along with
automatic clutching/declutching arrangement.

3. Air receiver with storage capacity which can facilitate not less
than 10 minutes continuous operation of air motors.
Compressed air for driving air motor shall be drawn from
service air system.

4, Piping and fittings, air filters, regulators including suitable
solenoid valves for automatically admitting air for starting air
motors in case of power failure, pressure transmitters on air
line to air motor(s) etc.

5. Air heater stand still sensing device with necessary logic
components, accessories and indicating lights, housed in the
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b)

enclosure. The motions to be precluded up at appropriate
location of the rotor shaft.

6. Permanent fire-fighting equipment on both gas as well as
airsides and also on both cold as well as hot end sides
including, spray nozzles, valves and pipe work connected to
fire water system.

7. Thermocouple type fire sensing devices complete with
accessories.

8. Dust hoppers with bracing, stiffeners, supporting structure,
baffles, access door, matching flanges, expansion joints, RF
type ash level switches (for high & low level) etc., and suitable
approach platform for each hopper & ash level switches.

9. Oil carry over probe for detection of oil during oil firing for each
RAPH.
10. Soot blowers in the flue gas hot end and cold end.

11. Off load water-washing facility along with water supply pipe
work (water to be tapped from service water system) &
drainage piping to connect drains from air heater to the
nearest station drains.

12. Adequate number of thermocouples or platinum resistance
temperature detectors (RTD) for measuring cold and hot end
bearing metal temperature for interlock, protection and
monitoring shall be provided.

13. Forced lubrication system for bearing of each air heater shall
be provided and shall include two (2) x 100% capacity oil
pumps with motor, two (2) x 100% oil coolers, two (2) x 100%
oil filters, one (1) oil tank etc.

14. Any other equipment/accessories/instrument etc., to make the
system complete for reliable and safe operation.

15. Temperature switches on bearings for interlock purpose.
Steam Coil Air Pre-Heaters (SCAPH)

Two (2) Steam Coil Air Preheaters for secondary air and two (2) for
primary air systems** suitable for the type of RAPH offered.

The SCAPH shall be installed on the bypass duct at Primary Air (PA)
fan and FD fan outlets with necessary dampers, along with drain pipe
up to atmospheric flash tank, auxiliary steam piping to supply heating
steam to each SCAPH from the auxiliary steam system along with
individual temperature control valves shall be provided.

** In case Bidder offers Tri-sector RAPH, bidder at his option may or
may not provide the SCAPH in primary air side if bidder can meet the
specification requirement of preventing cold end corrosion with sizing
of SCAPH in secondary air side. Bidder will furnish the relevant details,
calculations, curves etc. along with his offer establishing the same.
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Mechanical Works

Coal Preparation and Firing System

Raw Coal Chutes and Bunker shut off valves, including following:

Motor operated (sliding gate type) Raw Coal Bunker shut off gate at
the bunker mouth and manually operated gate at RC feeder inlet
(both shall be for each coal feeder).

Chain wheel & chain for manual operation of bunker shut off and RC
feeder inlet valve from the feeder floor.

Coal chute between bunker shutoff gate and RC feeder inlet.

Coal chute between outlet of feeder and inlet of mill along with remote
cylinder operated shut off gate at RC feeder outlet.

Permanent Chutes connection shall be provided from the feeder floor
to ground near each feeder for unloading of coal from bunkers on
trucks at ground level. A cover to be provided at the mouth of
permanent chute when not in use.

Bunker downspout shall have arrangement for fixing a temporary
chute for diversion of coal flow to the permanent emptying chute near
each feeder. Two (2 nos.) temporary chute shall be provided for each
steam generator for the above purpose.

Each feeder shall be provided with arrangement for fixing a temporary
chute and diverting the coal from bunker to the permanent chute at
feeder floor by running the feeder, for emptying the bunker. Two (2
nos.) temporary chutes shall be provided for each Steam Generator
for the above purpose.

Necessary handling/lifting arrangement & suitable platform &
approach shall be provided for quick installations and removal of
temporary chutes as mentioned at clauses (vi) & (vii) above.

Dresser couplings with 410 stainless steel liner ring one on each chute
between RC feeder and mill and one on each chute between coal
bunker and RC feeder.

Devices to detect choking/flow/no flow of coal in the coal chute
between coal bunker and RC feeder.

A continuous operating platform for maintenance/ operation of bunker
shut-off valves.

Coal bunker shall be in the scope of bidder. Storage capacity of the
bunkers shall correspond to 12 hours requirement of the unit under
BMCR condition with design coal firing.

Necessary access shall be provided for operation of coal gate/ valves /
Operation of Coal Flow Diversion valves shall be provided.

Remote (UCB) operated shut off gate between RC feeder and coal mill.

HPGCL
1.15
1.15.1
iii.
iv.
V.
Vi.
vii.
viii.
iX.
X.
Xi.
Xii.
Xiii.
Xiv.
1.15.2

Raw Coal Feeders

Gravimetric type raw coal feeders with microprocessor based precision
weighing and calibration devices, one for each mill. High performance Coal
mills shall be provided.The feeders shall be complete with motor, coupling,
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1.15.3

coupling guards, base plate, foundation bolts, sliding joints, paddle type
switches to detect presence or absence of coal on feeder or choking of
feeder, speed variator, auto declutching arrangement to high/low level,
speed sensors, coal motion monitors, and strain gauge type weight
measuring system with all instrumentation.

Coal Pulveriser

a)

b)

c)

d)

f)

9)
h)

The coal pulveriser shall be vertical spindle type (pressurised type
bowl mills). The number of coal pulverisers to be provided shall
conform to sizing /standby requirement stipulated elsewhere in the
specification. Minimum Eight (8) coal pulverisers shall be provided for
steam generator.

Each pulveriser shall be complete with all wear parts/ grinding
elements and shall be provided with platforms around the pulveriser,
lubrication systems (comprising of 2x100% pumps, 2x100% cooler
and 2x100% filters for each pulveriser) drive motors, auxiliary gear,
instrument tapping points with platforms around the pulveriser and
any other equipment necessary for safe and efficient operation of
pulveriser.

The Pulveriser shall also include rotary classifier (dynamic) with VFD
control arrangement and all the automatic auxiliary equipment
necessary to make the pulveriser self-contained. Adequate number of
temperature sensors, temperature transmitters, local indicators and
signalling contacts for bearings and lube oil systems shall be provided
as per standard practice of Bidder. Independent purge meters, air
filter cum regulator sets, local pressure indicators, instruments and
sensing device for milling system including the instrument
requirements shall be provided.

Primary airflow measuring devices shall be provided at air inlet of each
coal pulveriser. Adequate number of thermocouple type fire detection
system with temperature transmitters as a composite & complete unit
with all required accessories with adequate redundancy shall be
provided.

Proven fire detection and fire extinguishing systems in line with the
standard practice of the manufacturer shall be provided. In case of
CO2/N2 based system, the scope of supply shall also include the
required cylinder/piping and valves network etc. In case, the proposed
type of mill requires inerting during start-up/ shut-down of the mill to
ensure safety of operation with motorised valves in all the coal
pulveriser, suitable system along with all piping, valves,
instrumentation, interlock system etc. shall also be provided.

The control of Mill lubrication system (including mill lube oil pumps)
and the logic for Mill Fire detection shall be implemented in SG-C&I
System.

All required control etc. shall be implemented in SG-C&I System.

The coal mill shall be suitable for installation on RCC block type
foundations.
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1.15.4

1.15.5

Primary Air Fans

a)

b)

vi.

vii.

viii.

f)

Two (2) numbers of two stage axial PA fans for steam generator, with
hydraulic blade pitch control / Radial type with variable speed, with
VFD control system each with motor, base plates, foundation bolts,
inlet box, inlet bird and trash screen, inlet rain water canopy, inlet
cone, diffuser, coupling, coupling guard and silencer.

Lubrication and hydraulic blade pitch control unit(s) for each fan
consisting of:

2x100% oil pumps, each with motor, coupling and coupling
guard.

2x100% oil coolers.
2x100% oil filters along with differential pressure switches etc.
One (1) oil tank.

Instrumentation, interconnecting piping, valves and fittings
including pressure relief valves and NRVs etc.

Electrical actuators with all accessories.

Alternatively, a forced oil lubrication system (consisting of 1 to
6 above) common to bearing lubrication and for servo motor
operation to each PA Fan will also be acceptable.

On line vibration monitoring system for measurement of
vibrations shall be provided”.

PA fans shall be suitable for the type of foundation being provided.

Adequate numbers of duplex thermocouples or duplex platinum RTDs
(100 ohm at 0°C) and temperature indicators shall be provided for
bearing metal temperature measurement, control and monitoring.

For mounting of vibration pads/pickups flat surfaces shall be provided,
both in X & Y directions, by the Bidder on the bearing housing in such
a way, so that welding/screwing of the pads shall be possible.

PA fans shall be suitable for installation on the Spring supported RCC
foundation. The spring supported RCC foundation comprising of steel
helical spring units with viscous damper units. The springs shall be
provided above the ground level.

Seal Air Fans

2x100% Seal air fans common for all the pulverisers of Steam Generating
unit shall be provided. The fans shall be complete with motors, base plate,
foundation bolts, coupling and coupling guard seal air piping, dampers,
supports etc. Each fan shall be provided with self cleaning type filters etc.
along with manual isolation dampers at suction and pneumatically operated
dampers at discharge for maintenance of fans. The seal air fans shall
preferably take suction from cold primary air header. However, if Bidder
wishes to take suction from some other source, than Bidder is required to
furnish justification and backup for Owner’s approval.
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1.15.6 Coal Burners

Second generation Low NOx type Coal Burners with burners tilt mechanism,

tilt drives, linkages and complete actuator assemblies, burner tilt position

transmitters etc.
1.15.7 Air Nozzles with OFA (OVER FIRE AIR)
1.15.7.1 Piping including the following :

a) Lube oil piping for lubrication units.

b) Seal air piping to coal mills.

C) All piping valves, fittings etc. required for any inerting system for
mills.

d) All piping along with necessary valves fittings etc. for mill fire
protection.

e) Seal air piping to coal feeders.

f) Any other piping required for the completeness of the system.

g) All hangers and supports with auxiliary steel structure including
columns, beams, base plates, foundations bolts, washers where
applicable.

1.15.8 Pulverised Fuel (PF) Piping

a) Pulverized coal piping from mills to burners including ceramic lined
pipe and bends as per the specifications. Ceramic lining shall be
extended up to 1M downstream of the bends as per the specifications.

b) Power operated (electric/pneumatic) shut off gate before coal burner
and a power operated (electric/pneumatic) flap/knife type mill
discharge valve at classifier outlet on pulverised fuel pipe.

1.15.8.1 Rota probe type coal sampling system for obtaining samples from PF outlets

of all the mills using the methods specified in ISO 9931 "Coal sampling of
pulverized coal conveyed by gases in direct fired coal system". The minimum
number of coal sampling systems to be provided for steam generator & shall
be equal to at least the number of PF pipe outlets from one coal pulveriser.

Sampling system shall necessarily include the following:

a) Sampling probe with ‘Motorized’ Rotable head(s), rotated by electric
motor, each with four (4) sampling nozzles, suitable for the coal pipe
ID along with snap lock/fast lock connector for quick connection to the
dustless connector.

b) Portable control unit for ‘automatic’ start and stop of sampling,
adjustment of sampling air velocity & calculation of fuel flow rate,
including weighing scale for sample, venturi flow meter, electric heater
with controller, main fuse and control valves, Electric components
shall be suitable for power supply of 240 Volts, 50 Hz.

C) Calibration curves for venturi flow meter.
d) Cyclone, sample collecting jar, and three (3) disposable backup fabric
filters.
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1.15.9

1.15.10

1.15.11

1.16

e) Suitable Carrying case(s) for control unit, probes, sampling bottles &
other accessories.

f) Connecting hoses

g) Dustless connector with fast lock / snap lock, by short turn of handle
suitable for connection to 50 mm female pipe thread or matching the
sampling port connection shall be provided in all PF pipes. Dustless
connector shall be capable of working in conjunction with rotor probe
specified above.

Bidder scope shall also include supply of dirty Pitot tube for checking on line
pulverized coal/primary air flow balance between PF pipes of each mill. The
dirty Pitot tube should also have a fast lock/ snap lock arrangement & shall
be capable of working in conjunction with motorized probe sampling system
specified. It should be supplied complete with a combined pressure &
temperature measuring hand held digital instrument, showing also fuel pipe
air velocity etc. & with facility of data transfer through blue tooth from the
instrument to control unit. Necessary technical details/calibration curves of
the Pitot tube shall be furnished. The number of dirty pitot tubes provided for
Steam Generator shall be equal to at least the number of PF pipe outlets
from one coal pulveriser.

On line fuel measurement facility for accurate measurement of coal mass
flow rate/air fuel ratio in each pulverized fuel (PF) pipe for coal pulveriser.
The equipment shall comprise of sensors working on micro wave technology.
The error in measuring.

For the purpose of the above fuel measurement, each PF pipe shall be
provided with two no’s of tapping points of suitable size, with necessary
plugs/dust proof dummies etc. as required.

Adjustable valve/orifice of erosion resistant/ceramic coated material suitable
for highly abrasive pulverised coal applications. The adjustable valve/orifice
shall be provided on each P.F. pipe at pulveriser outlets and shall enable
onload adjustment of coal flow in PF pipelines.

Ducting

1. Cold air inlet duct to FD fan suction, from FD fan discharge to RAPH
(secondary for Bisector type) or RAPH (Tri-sector type), as applicable,
bypass ducting for locating SCAPH down stream of FD fan.

2. Cold air inlet duct to PA fan suction, from PA fan discharge to RAPH
(primary for Bi-sector type) or RAPH (Tri-sector type), as applicable,
bypass ducting for locating SCAPH downstream of PA fan incase
primary SCAPH is offered.

3. Cold air duct from each PA fan discharge to coal mills.

4, Hot air duct from RAPH (secondary air system for Bi-sector type) or
RAPH (Tri-sector type), to burner wind box and from RAPH (primary
air system for Bi-sector type) or RAPH (Tri-sector type), as applicable,
to coal mills.

5. Flue gas duct from economizer outlet to cyclone separator inlet, from
cyclone separator outlet to SCR reactor inlet, from SCR reactor outlet
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10.

11.

12.

13.

14.

to RAPH (Bisector or Trisector, as applicable) inlet ducts, SCR bypass
ducts and from RAPHs (Bi-sector or Trisector, as applicable) outlet to
ESP inlets. Economizer dust hoppers, (if applicable) shall be provided
with high level Radio Frequency (R.F.) type ash level switches along
with suitable access and platform for each hopper & ash level
switches.

Flue gas ducts from Electrostatic Precipitators (ESP) outlets to ID fans
inlets and ID fans outlets to chimney flue inlet including chimney inlet
transition piece/ducting. The transition piece/ducting shall connect flue
gas duct to vertical chimney flue liners. The design and supply of
transition duct at chimney entrance shall be in the scope of Bidder.
Bidder to submit detailed arrangement drawing for the transition duct
along with all required expansion joints, guide vanes etc., which will
be connected to vertical and circular chimney flues. All connections,
expansion joints (outside the chimney), supporting structures for
transition piece/ducting, mating flanges with adequate stiffening to
connect with the chimney flue liners shall be included in Bidder's
scope.

Gas recirculation ducting (if applicable) from downstream of ID fan to
Steam Generator.

Adequately sized flow splitters, plates/duct stiffening devices, bracing,
side plates, expansion joints, matching flanges, access doors and
brackets, sampling points, ash hoppers, etc.

Supporting structure and hangers for all Ducting.

Suitable metallic type expansion joints wherever necessary shall be
installed.

Economiser bypass ducting (if required) with gates and ash collection
hopper as required along with high & low level RF type ash level
indicators along with suitable access and platform for each hopper &
ash level indicators.

Common air ducting at FD fan, PA fan, SAPH, PAPH (for Bi-sector type
RAPH) or RAPH (Tri-sector type) outlets, as applicable and common
flue gas ducts at ESP inlet and outlet ID Fan to FGDm FGD to Chimney
and FGD Bypass Duct etc.

Any other ducting required for the completeness of the system
including interconnecting ducting and economizer bypass as indicated
in various locations in the scheme of coal, air and gas flow diagram

A suitable interconnecting header shall be provided downstream of the
Economizer outlet before APHs (bisector/trisector) for equal
distribution of the Flue gas flow between the two Flue gas paths to
APHs.

1.17 Scanner air Fans

Two (2) (2x100%) scanner air fans (one working and one standby).

The suction for the scanner air fans shall be tapped off from the cold air
interconnecting duct at FD Fans outlet. Necessary isolation dampers at the
suction side of each scanner air fan shall be provided. The outlet of the fans
shall be connected to a common "Auto Transfer Damper". The drive motors
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for these fans shall be furnished. Complete ducting/piping with dampers, air
filters, supports/hangers from the suction point to the scanner air fans and
from the fans to the scanners and complete equipment required for the
operation of scanners shall be provided.One fan shall be on AC drive while
second ione must be on DC drive.

An emergency air supply duct from a separate source (atmosphere) with a

damper shall also be provided from supply of cooling air to scanners, in case

the FD Fans trip.

Pressure of scanner air fan shall be provided as required by the system.

Scanner fans should changeover from AC to DC on auto.

1.18 Dampers
The dampers shall include but not being limited to the following:

1. Isolation dampers on all cold air, hot air, seal air, scanner air and flue
gas ducting, before and after equipment on these systems and
wherever required.

2. Interconnecting dampers on air and flue gas ducting including FD
bypass where necessary.

3. Burner air registers (if applicable) with drives at burner wind box.

4, Regulating dampers in cold and hot primary air ducts at each mill inlet
for temperature control, at air pre heater outlet on flue gas path and
wherever required.

5. Fully gas tight, motor operated, gates before and after each ESP
stream, before and after each ID fan, at inlet to each of RAPH on flue
gas side, before and after of RAPH on air side, at discharge of each PA
fans, FD fans and at economiser bypass duct (if applicable), SCR inlet,
SCR outlet & SCR Bypass. Fully gas tight pneumatic operated gates at
each hot air & cold air duct to the mills. Vertical Mounted fully gas
tight, motor operated, gates before and after each ESP stream &
before and after each ID fan shall be provided.

6. Dampers shall also be provided in ID Fan to FGD, FGD to Chimney and
FGD bypass.

7. Supporting structure for all dampers & drives.

8. Access and platforms for all dampers and drives including gratings,
toe plates and hand rails.

9. Any other dampers required for the completeness of the system to
ensure operational flexibility and on-load maintenance of any of the
equipment or sections of the air/flue gas path, equipment & personnel
safety etc.

1.19 Fuel Oil System

Fuel oil system shall cater to LDO oil firing requirements for the steam
generator. Approval is required from statutory authorities for the entire F.O.
pumping installation. Bidder shall prepare all necessary
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drawings/data/documents as per the requirements of the Statutory Authority
and obtain the necessary approval from the authorities.

Light Diesel Oil (LDO) System

LDO preparation and firing system shall be provided having a firing capacity
equivalent to 30% BMCR requirements of Steam Generator.

The present scope shall include but will not be limited to following:

1.

Two (2) (1W+1S) rotary positive displacement type LDO pumps with
motor, coupling, coupling guards etc. Pumps shall have VFD.

All Base plates, foundation bolts, nuts and bolts.

Fuel oil burners complete with diffusers, tips extension pipes,
atomizers, burner shut of valves, flexible hoses and all other
ancillaries.

Oil connections to each burner from ring main.

HEA igniters for each burner.

Complete piping along with suitable hangers, support etc, including
following

i. Interconnecting fuel oil piping integral to the system to make it
complete.

ii. All drain oil piping from drain point to drain oil tanks, from
drain oil tank to drain oil pump and from drain oil pump to
discharge pit along with all valves and fittings.

iii. Vent piping along with local collection bucket for collecting of
leak off oil from vents/relief valves.

iv. Blow off piping.
V. Recirculation piping around firing aisle.
vi. The LDO piping shall be complete with isolating valves, relief

valves, check valves, drain valves, vent valves, pneumatically
operated control valves, traps, strainers, accumulators, local
instruments, sensing device, switches, flow meters,
transmitters, controls such as pressure control, flow control,
temperature control etc. All controls shall be implemented in
fuel oil pump house (FOPH) control system.

Vii. Necessary instrumentation for oil flow measurement shall be
provided.

One (1) drain oil tank of 5 M3 capacity and with one oil transfer pump
with motor, duplex filter at suction and other accessories for steam
generator to transfer drain oil from boiler area to LDO storage tank(s).
Control of the same shall be implemented in SG C&I system.

One (1) drain oil tank in pressurizing pump house area having 10 M3
capacity and one oil transfer pump with motor, duplex filter at suction
and other accessories to transfer drain oil from pump house to LDO
storage tank(s). Control of the same shall be implemented in FOPH
control system.
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9. Adequate local and equipment mounted instruments and devices with
adequate signalling and connects/connections required for pressure,
temperature and other controls for supervision and interlocking with
all associated auxiliary during purging, shut down and of sensing
device to remain unaffected by oil fill dirt or by ambient conditions
where it will be installed.

10. Distribution header at boiler front along with filter, Trip valves on
common fuel oil line to boiler and nozzle valves for each individual
burner along with all accessories such as air filter, regulators, limit
switches, control valves, and connecting fittings to make the system
complete.

11. Recirculation valve of heavy duty type to work with the furnace
safeguard and supervisory system.

12. Facilities shall be provided for flushing of complete LDO system,
transportation, recirculation & firing system (piping, pumps, heaters,
filter, valves, etc) using light diesel oil during long shut down of
unit(s). Bidder's scope shall include all piping, valves, fittings, pumps
hoses etc. needed for this purpose.

13. Supply of one (1) flow meter of positive displacement type including
all its accessories.

14. Two (2x100%) sump pumps with motors.

15. All local instrumentation (gauges, switches, transmitters etc.) and
associated control devices for LDO system in Bidder's scope.

16. Necessary instrumentation for oil flow measurement shall be provided.

17. Approval is required from statutory authorities for the entire F.O.
pumping installation. Bidder shall prepare all necessary
drawings/data/documents as per the requirements of the Statutory
Authority and obtain the necessary approval from the authorities.

1.20 Garbage Chute

A garbage chute of minimum 600 mm diameter and made from minimum 10

mm thick mild steel pipe shall be provided for Steam Generator, from pent

house level to ground level for disposal of debris & scrap generated during

erection, operation and maintenance. The chute shall be provided with
branch connections with doors & approach platforms at all platform levels.

Garbage collection trolleys shall also be provided at the ground level.

1.21 Galleries, Walkways, Roofing, Platforms

1.

Galleries, walkways, platforms, staircase, hand rails, ladders and
gratings etc. as specified shall be provided at the Steam Generator
floors including the interconnecting platforms between the Steam
Generator floors and main building at four (4) elevations on either
side of boiler (excluding ground floor) and between the Steam
Generator and bunker buildings at three (3) elevations on either sides
of Steam Generator as per the details given in the Technical
Specification. Number of inter-connecting platforms between Boiler
and Coal Bunker building for each level / floor shall be two (2)
numbers on each side of Boiler i.e. four (4) numbers per elevation.
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Necessary access, platforms, walkways, handrails, staircase, ladders
and gratings etc. for proper approach shall be provided for all
equipments and accessories in the scope of this package so that
operators and maintenance personnel can function conveniently and
safely. The above provision shall include but will not be limited to the
following locations:

Bunker outlet gate.

Mill discharge valve.

All maintenance hoist levels.
All dampers and their drives.
Furnace seal trough level.

All fans and associated motors. (Continuous platforms shall be
provided around the fans and their corresponding motors).

SCAPHs (If Applicable)

Air preheaters

SCR

All valves.

All Observation ports, access manholes etc.
All soot blowers.

All Ash hoppers of economizer, Air-Preheaters, economizer Bypass (if
provided) and duct (if any) which require fly ash removal by the ash
handling system.

All field control and instrumentation equipments.

Storage platforms for storing of scaffoldings, APH baskets and other
maintenance item during overhaul of steam generator(s). Platforms
for removal, handling & storage of Economiser and Reheater/
Superheater sections (all horizontal heating surfaces).

Provision shall be made by the Bidder, for adequate space in various
platforms, galleries etc. for locating local instrument enclosures under
Bidder's scope without encroaching upon specified width. The exact
locations for the same shall be finalized during the Contract execution
stage and the same shall be indicated in floor plan drawings.

For meeting the above requirement in respect of platforms, bidder
shall include in his proposal of 20,000 m? platform area (clear of all
intervening pipes, columns, actuators, instrument enclosures, racks
etc. and excluding area covered by stairways & landings and excluding
platforms required for ESP & Auxiliary Boiler).

The exact requirements of the access platforms, walkways, stairs etc.,
depending upon the layout and location shall be subject to Owner's
approval during detailed engineering. Bidder shall furnish detail floor
plan drawings covering all platforms and shall clearly indicate all the
dimensions of platforms and clear platform floor area in each drawing.

All supporting structural steel works comprising of columns, beams,
girders, bracings etc. shall be provided.
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1.22 Elevators
Two (2) passenger cum goods elevators having a capacity of 3000 kg (each)
for steam generator. For further details, Volume III Chapter: 29. Elevator
machine rooms shall be airconditioned.

1.23 Refractories and Insulation
Refractories and insulation including cladding, lagging, reinforcement, wire
mesh, cleats and supports for all the equipment, auxiliaries, ducting,
dampers, piping and valves (excluding coal pulverisers and PF pipes) in the
scope of this specification so as to ensure skin casing temperature of any
surface in Bidder's scope is not more than 60 deg.C with ambient
temperature of 40 deg.C and air velocity of surface air being 0.25 m/s when
the boiler is operating at 100% BMCR. For detail refer subsequent section.

1.24 Field Control & Instrumentation Equipment
Refer Volume V

1.25 Pre-commissioning and Commissioning Activities

Bidder's Scope shall include all pre-commissioning and commissioning
activities, materials and services including the following for successful
conductance of pre-commissioning and commissioning activities:

1. Complete pre-commissioning work including tests of facilities such as
line flushing, hydraulic testing of steam generator pressure parts, air
and gas tightness tests of steam generator enclosure and duct work,
chemical cleaning of pressure parts, steam blow off, etc. and all other
tests as mutually agreed in the Bidder's quality assurance program as
well as those identified in the specification.

2. Commissioning and initial operation of the facilities.

3. Supply of all consumables (except coal and fuel oil for firing) like
chemicals for chemical cleaning, passivation, inhibition etc., nitrogen
for blanketing, consumables for air/ gas tightness tests and any other
consumable as may be required for above precommissioning/
commissioning activities.

4, a. Supply of all temporary equipments such as tanks, piping,
including supports, valves, nitrogen blanketing equipments
including nitrogen cylinders, pumps and all necessary
instrumentation  for successful conductance of pre-
commissioning and commissioning activities.

b. The temporary equipments specifically brought by the Bidder
solely for the precommissioning and commissioning work shall
on completion of these activities, remain the property of the
Bidder. However, the nitrogen blanketing equipment including
nitrogen cylinders shall get included in the Bidder's permanent
scope of supply and become property of the Owner.

C. The selection of material of all the temporary equipments/
instruments shall be compatible with the service conditions
expected during pre-commissioning/ commissioning activities.
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d. All temporary equipments and instruments along with the
respective control system shall be clearly listed out in the bid.

5. Supply of all labour, skilled/ semi-skilled supervisors, engineers and
any other manpower.

1.26 Special Tools & Tackles and Test / Measuring Equipments

A. One complete set for Steam Generator unit, of all special tools and
tackles for maintenance of all equipments. Each set of tools & tackles
shall necessarily include but will not be limited to following:

Special tools & tackles for mill required for erection, testing and
maintenance of equipment system including those required for
instruments and controls.

Set of maintenance tools, including following:
1. General Maintenance tools
i. Pulling cable, eyebolts, cable slings, chaining falls,
snubbing lines or cables.

ii. Bar and sledge hammers.
iii. Brass and lead hammers.

iv. Power type jacks and jacking screws.
V. Feeler gauges and shims.

vi. Dial indicators.

Vii. Wire brushes & scrappers.

viii Bearing and coupling pullers.

2.

vi.

Spanners and wrenches of various sizes.

Special Maintenance Tools

Tube expanders for heat exchangers.

Lapping plates, grinding stones and ring cap for the
valves.

The burner maintenance trolley with vice, burner.
Spanners and wrenches specific to the equipment.

One (1) videoscope suitable for inspection of all steam
generator pressure parts. This shall be of the flexible
optical fibre pattern appropriate to the design of the
headers and shall incorporate low voltage lighting via
either a portable transformer or rechargeable battery. A
rigid type is not acceptable. It is envisaged that the
instrument may be made in section to give adequate
variations in reach to suit different headers. The viewing
head must permit a vision of 90 deg., forward and/ or
rear by interchangeable heads. The degree of
magnification desired is 1:1 at a distance of about
70mm to 100mm with a maximum of 3:1 for very close
viewing.

Four (4) pneumatic emergency retract drives with
matching crank tools for each type of soot boiler shall
be provided along with required length of connecting
pipe, fitting etc. Service air points for actuation of
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pneumatic drive shall be provided at convenient
locations.

One (1) set of power operated gondola(s) and furnace maintenance
cradle / cradles for furnace tube repairs and maintenance.

Each set of gondola/maintenance cradles shall be suitable for
complete and simultaneous coverage of all the four walls including
reheater & divisional panel tubes of a steam generator and shall be
complete with all slings etc. Steam generators shall have suitable
provisions for suspending this cradle from above the pent house
through tubes in the pent house, so that this cradle can be suspended
without accessing the pent house.

Complete lifting tools and tackles. Bidder shall provide motorized
hoists and trolleys for all items requiring maintenance and weighing
500 kg or more. All auxiliary structures, monorails, runway beams for
all lifting tackles, hoists etc. are included in Bidder's scope of supply.
Access ladders with suitable platform shall also be provided for
approach to all motorized hoists/trolleys mounted on their runway
beams for the maintenance of hoists/trolleys. Items weighing more
than 50 kg and required to be replaced for maintenance shall be
provided with manual hoists/trolleys with runway beams/supporting
structure etc.

One (1) set of quick erect scaffolding erectable inside of the Steam
generator ensuring full height coverage for capital overhaul. The
scaffolding system shall be made of light weight material and man
days required for erection shall not exceed 4 (four) considering the
workforce deployed for 24 hours in 3 shifts a day. The locking
arrangement shall not call for any welding.

One (1) set of Igniter Testing kit shall be provided for the purpose of
testing healthiness of (a) solenoid valve, power cylinder, limit switches
of the ignitor carriage assembly (b) ignitor cable, rod and spark tip of
the sparking system. This shall include stand for holding / fixing the
igniter carriage assembly, LED for ignitor advance/retract feedback,
necessary air line accessories for solenoid/power cylinder operation,
Pushbutton for advance/spark command, etc. Required power supply
point and instrument air connection point shall be provided by the
customer. Installation and commissioning of the Testing kit shall be in
the bidder’s scope.

Scope shall include instrument for tube thickness measurement as
follows:

The scope shall include 12 ultrasonic thickness gauges suitable for
measurement of the pressure part tube/pipe thickness. The above
ultrasonic thickness gauge(s) shall also have a built in data logger to
facilitate quick/automatic transfer of the measured data. The data
logger shall have adequate memory and shall be programmable to
configure the tube location geometry as required for automatic down
loading to compatible PC based software like Boiler Maintenance Work
Station (BMW) of EPRI (USA) or equivalent.

One (1) coal abrasion test apparatus along with all necessary
accessories for steam generators for testing YGP index of coal,
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complying with the requirements of BS 1016 Part 111. The apparatus
shall be complete with following basic components and accessories:
a) Mill pot or mortar
b) Drive Unit
C) Four blades (in addition to the blades fixed in the apparatus for
abrasion testing, a set of four blades shall be supplied extra as
spare).
d) Gauges for checking gap between the edges of the blades and
the internal wall and bottom of the mill pot.
e) Heavy duty balance
f) Analytical balance
g) Jaw crusher (hand fed, electrically operated)
h) Mechanical sample divider.
i) Test sieves of woven wire cloth with nominal aperture size 6.70
mm and 16.0 mm and of perforated plate, square hole, with
nominal aperture size 25.0 mm, complying with BS 410.
1) Hot air dryer.
k) Small brass brush.
D) Any other item to make the test set up complete.
H. The material/construction/accuracy/specifications of the above items
shall completely comply with the requirements of BS 1016 Part 111.

1.27 Base plates, foundation bolts, Anchor materials, matching pieces, inserts &
packing shims etc. as required for steam generator and auxiliaries &
associated equipment.

1.28 Auxiliary steel for piping supports, including base plates, foundation bolts,
nuts, washers, 'U' bolts and hangers for separator, superheaters, reheaters,
furnace rear pass tubes (if applicable)

1.29 Selective Catalytic Reduction System (SCR)

1.29.1 The scope of supply include design, engineering, manufacture, supply,
erection, commissioning and testing of complete mechanical, electrical, C&I
and associated civil foundation and structural work for Selective Catalytic
Reduction (SCR) System along with ammonia unloading, storage and
handling system, Cyclone Separators complete in all respects with all
components and accessories etc., for one (1) steam generator as detailed in
this specification. The SCR System is intended to reduce the emission of NOx
in flue gas produced by coal being fired in boiler to the limits specified
elsewhere in the technical specification.

1.29.2 The scope of supply identified for SCR System along with ammonia
unloading, storage and handling system, Cyclone Separators here are
minimum requirements and unless excluded from the Bidder’'s scope, any
equipment/system not included in the specification but integral to the system
offered to meet the intent of this specification, shall also be included in the
scope.

1.29.3 The scope for SCR System along with ammonia unloading, storage and

handling system, Cyclone Separators shall include all items. All ducting,
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1.29.4

1.29.5

1.29.6

1.29.6.1

dampers, expansion joints, valves, pumps, supports, structure, trestle etc. as
required for completeness of this system shall also be in the scope of Bidder.

The scope of supply and services for SCR System along with ammonia
unloading, storage and handling system, Cyclone Separators shall include all
items indicated below but will not be limited to that.

System Description

1) Flue gas from downstream of economizer shall be taken through two (02)
independent streams. Each stream shall have one (01) number of cyclone
separator and one (01) number of SCR Reactor. Cyclone Separator shall
be used to reduce inlet dust concentration at the inlet of SCR reactor. Air
diluted gaseous ammonia shall be injected before SCR reactor and the
mixture of flue gas & ammonia shall be passed through the catalyst
placed in layers inside reactor for reduction of NOx present in flue gas to
nitrogen.

2) Flue gas after NOx removal shall be taken to the Air Pre-heater. SCR
bypass duct i.e., Economizer to APH shall be provided for facilitating
operation of unit without SCR in case of any emergency requirement.
This shall also facilitate the online maintenance of SCR system and
associated equipment. Economizer flue gas bypass shall also be provided
to maintain required flue gas temperature at the SCR reactor inlet at
partial load conditions. Anhydrous ammonia shall be supplied through
tank truck and unloaded in ammonia storage tanks with the use of
ammonia unloading compressors. Liquid ammonia from the storage tank
is sent through ammonia vaporizer and diluted with air before injection
on upstream of SCR reactor.

Scope of Supply SCR System

SCR System shall have two (02) independently operated SCR reactors (gas
streams) along with catalyst modules housed in SCR reactor casings including
outside shell, structural steel supports & frame work, access doors & ladders,
platforms, safety rails, stairways, walk ways etc. SCR System will be complete
in all respects including all components and accessories.

SCR Reactor and Auxiliary System

i) SCR reactor shall have three (03) working catalyst layers and one
(01) spare (future) catalyst layer

i) Catalyst modules with test sample for all working layers along with
sealing system.

iii) SCR reactor shall include, but not limited to the following:
a) Inlet and outlet hood with guide vanes.

b) Static Mixer (if required).

C) Flue gas flow straightener / rectifier at inlet of SCR reactor.
d) Connection nozzles for media (e.g. flue gas, steam, pressurized
air etc.).
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f)

9)

h)

j)

k)

)

Ash hoppers for SCR reactors/duct (if required) complete with
level monitors and indicators, poke holes, access doors,
walkways beneath the hoppers along with associated ash
handling system.

Catalyst module support structure.

Access for Catalyst module loading/ unloading for each catalyst
layer.

Control & instrumentation.

Inspection opening(s) for every catalyst layer.

Gas sampling system including online gas analysers at inlet
and outlet of SCR reactor for measurement of NOx, SOx, Oz,

CO2 etc.

In-situ type or extraction type ammonia analyser at the outlet
of SCR reactor.

NOx grid measurement (if applicable).

iv) Catalyst De-dusting System

a)

b)

Adequate number of Rake retractable type steam operated
Soot blowers shall be provided for each catalyst layer
(including future layer) complete with structural supporting
frame, access platform, motors, piping, control &
instrumentation, insulation etc.

In addition to steam type soot blowers, bidder to provide
additional Sonic horns & Air Cannons for each catalyst layer
(including future layer) complete with structural supporting
frame, access platform, compressed air storage vessel, piping,
control & instrumentation, insulation, acoustic enclosures etc.

V) Handling System

a)

b)

Complete catalyst handling system including platforms for
temporary storage of catalyst, monorails with electrically
operated hoists including monorail beams for each catalyst
layer (including future layer) for lifting of catalyst module from
grade, storage & placement inside the reactor.

Handling system with monorail and electrical hoist for other
equipments which are weighing more than 500kg and requires
to be handled for maintenance/replacements.

vi) Ducts and Dampers

a)

The scope of ducting and damper as per tender drawing and
shall include but not limited to the following for SCR system for
steam generator:

1) Inlet duct from economizer outlet to SCR reactor inlet.
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2) Outlet Duct from SCR reactor outlet to APH Inlet.
3) SCR bypass duct i.e. Economizer to APH.
4) Economizer bypass duct from economizer inlet/
intermediate position to SCR inlet duct.

b) Flue gas ducting system shall be complete with adequately
sized turning vanes, deflector plates, flow splitters, guide vanes
and all necessary gas flow control devices of suitable erosion
resistant material, metallic type expansion joints, complete
duct stiffening devices, interior bracings, slide plates, access
doors, brackets, supporting structures, hangers, sampling
connections, etc.

C) Isolation gates at inlet of cyclone separator, SCR outlet and
SCR bypass duct of SCR reactor and isolation gate & control
damper in economizer bypass duct to SCR inlet duct.

d) Ash hoppers for duct, if required based on layout, complete
with low and high ash level switches etc.

vii) CFD and Physical modeling
a) Bidder’s scope shall include Computation Fluid Dynamics (CFD)

and Physical modelling for SCR reactor, upstream duct work
from economizer outlet (including economizer bypass) along
with cyclone separator and downstream ductwork from SCR
reactor outlet upto Air preheater inlet. Based on the outcome
of the model test, Bidder has to take corrective action by
installing flow splitters/guide vanes etc. as required to improve
flue gas flow distribution to desired level.

b) Bidder’'s scope shall also include conductance of laboratory/
shop test to establish and demonstrate the activity of the
catalyst selected for Indian coal/ash. Further, such test shall be
conducted and report shall be provided to customer before
supply of catalyst to site.

1.29.7 Cyclone Separators

i) Two (02) independently operated Cyclone Separators housed in
independent casings shall be provided including outside shell,
structural steel supports and frame work, stiffeners, bracings, access
ladders, platforms, safety rails, stairways, walk ways, access doors,
insulation etc. One (01) cyclone separator shall be provided in each
stream of flue gas duct from economizer outlet to SCR reactor inlet.

i) Ash hoppers complete with level monitors and indicators, poke holes,
access doors, walkways beneath the hoppers along with associated
ash handling system shall be in the Bidder’s scope.

iii) Sampling ports for off-line measurement of ash concentration in flue

gas at the inlet and outlet of Cyclone separators.
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1.29.8 Am

D)

monia Injection and Dilution Air System

Complete Ammonia Injection system for SCR system consisting of, but not
limited to, nozzle lances or ammonia injection grid, ammonia-air mixer,
piping for distribution of ammonia/air mixture, valves etc.

2x100% dilution air fans with drive motors, coupling, coupling guard,
silencer, filter and suitable arrangement to prevent rain water entry to fan
motor, air heating system (electrical) if required, dampers etc. for SCR
System. Alternatively, dilution air may be tapped of from Secondary air
duct in place of dilution air fans.

1.29.9 Ammonia Unloading, Storage and Handling System (Common for all
units)

Ammonia unloading, storage and handling system shall be provided. The
ammonia unloading, storage and handling system shall be designed for
Anhydrous Ammonia.

The scope for above shall include but will not be limited to following:

a)

b)

d)

e)

f)

9)

h)

One (1) anhydrous ammonia unloading system to unload ammonia
from trucks, including two (02) ammonia unloading compressor skids
(1W+1S) with all necessary equipment, fittings, hose connections,
monitoring and safety devices.

One (1) ammonia storage tank including all supports and other
accessories with all fittings, monitoring and safety devices. The
storage tank capacity shall be of 14 days ammonia requirement of
SCR system.

Two (2) (1W+1S) ammonia forwarding pump skids to pump ammonia
to ammonia vaporizer (if required). Each pump shall be capable of
forwarding ammonia to meet the requirements of SCR system.

Two (2) (1W+1S) Ammonia vaporizer and associated systems. Each
ammonia vaporizer shall be capable of vaporizing the ammonia to
meet the requirements of SCR system.

Two (2) ammonia accumulators and associated systems. Each
ammonia accumulator shall be capable of handling the ammonia to
meet the requirements of SCR system.

2x100% Glycol-water recirculation pumps with common water/ glycol
heater for each ammonia vaporizer and common overhead make up
water/glycol tank. Make up shall be tapped from suction header
connecting the Condensate storage tank (CST).

One (1) waste ammonia dilution tank of minimum 10 m3 storage
capacity along with service water connection, outlet pipes, valves,
instrumentation etc.

A dyke shall be provided around storage tank area with storage
capacity, for collection of liquid ammonia in case of emergency. This
dyke shall be connected to waste water retaining basin.
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1.29.10

1.29.11

1.29.12

j)

k)

One (1) Waste water retaining basin near ammonia unloading &
storage system along with 2x100% waste water/ ammonia disposal
pumps with motors for transferring drains CMB. Chemical dosing
system for controlling PH of waste water before sending to CMB.

Associated control and instrumentation system, auxiliary systems,
nitrogen purging system, complete piping system, hoses for ammonia
unloading and necessary piping, heat tracing etc.

Parking pad for tank truck along with bulkhead.

Valves such as manual valves, pressure relief valves, excess flow
valves, emergency shut-off valves, check valves, Control valves etc.

m) Platform, walkways for maintenance and inspection shall be provided.

n)

Ammonia leak detectors with annunciation system

Thermal Insulation, Lagging, Cladding & Refractories for SCR System

i)

Thermal Insulation along with aluminum cladding, lagging, reinforcement
wire mesh, cleats and supports, shall be provided for all the
equipments/surfaces having skin temperature more than 60° C. The
insulation shall be as specified in relevant chapter.

Corrosion protection painting for structures and equipments/system as
described in the specification.

Sheathing work for roof/ canopy/ side cladding of SCR system.

Necessary access, platforms, walkways, handrails, staircase, ladders and
gratings etc. for access/approach and safe mobility shall be provided for all
equipment and accessories in the scope of this sub-section so that
operators and maintenance personnel can function conveniently and
safely.

Special Tools & Tackles and Test / Measuring Equipment

One (1) complete sets of all special tools and tackles required for erection,

test

ing and maintenance of all equipments including those required for

instruments and controls for SCR system.

General Safety Requirements

Bidder's scope to supply/services related to all safety equipment/system
required for Anhydrous Ammonia system. Scope shall include but not limited

to following

i) Bidder shall design the Ammonia unloading, storage and handling
system complying to the requirements of IS: 4544, CGA G 2.1—2014
6th Edition (formerly ANSI K61.1), OSHA etc.

i) Necessary approval is required from statutory authorities for the
entire Ammonia unloading, storage and handling system.

iii) Complete ammonia unloading, storage & forwarding system shall be

suitably fenced with gate control entry to ensure safety.
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vi)

Two (2) Safety cabinets with PPEs (Personnel Protection equipment),
Sprinkler system, Emergency showers & eyewash and safety
gear/equipment/kits.

Civil work including all structural and construction along with
foundation shall be in the scope of Bidder.

Associated Electrical and Control & Instrumentation systems for SCR
system.
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SECTION - 2
DESIGN BASIS
1.0 STEAM GENERATOR AND AUXILIARIES
1.1 General
The design/specifications/sizing of various plants/systems/equipment offered
for Steam Generator(s) & Auxiliaries shall comply with the requirements
detailed hereinafter:
1.2 Steam Generator Type and Other Features
a) Type
Steam Generator shall be of single pass (Tower type) or two pass type using
either spiral wall (inclined) or vertical plain / rifled type waterwall tubing.
b) Other Features of Steam Generator Design
Steam Generator shall be direct pulverized coal fired, ultrasupercritical, top
supported, single reheat, radiant, dry bottom, with balance draft furnace and
shall be suitable for outdoor installation. The evaporator of Steam Generator
shall be suitable for variable pressure operation from sub-critical to
supercritical pressure range.
1.3 Rating of Steam Generator(s)

Steam Generator shall be designed to cater to duty requirements specified
below:

Capacity of Steam Generator(s)
The steaming capacity of the Steam Generator (steam flow at superheater &
Reheater outlets) at 100% Boiler Maximum Continuous Rating (BMCR)

conditions at rated steam parameters shall be the following:

BMCR Parameters

1. | Steam flow at superheater outlet at BMCR is atleast 102% of the
turbine VWO steam flow requirement at worst condenser pressure
and 1% make up, rounded to next integer divisible by 5

2. | Pressure at superheater outlet header | Not less than 270
kg/cm?(a)

3. | Steam temperature at superheater 603°C
outlet

4. | Steam temperature at reheater outlet | 603°C

5. | Feed water temperature at Bidder will decide as per
economiser inlet feed back from STG, but
not less than 293°C
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1.4

1.5

Fuels

1. Coal

For Coal analysis, refer Volume II.

(a)

(b)

()

(d)

(€)

2.

The primary fuel for the Steam Generator(s) shall be coal (coal
characteristics of design coal, worst coal, best coal and range of coal
for the project to be considered for boiler design).

The Steam Generator shall be designed to give the guaranteed
maximum efficiency when firing the coal having the characteristics on
as received basis and other characteristics for Design coal as given in
Vol II.

The Steam Generator and its auxiliaries shall also be capable of
obtaining the boiler maximum continuous rating (BMCR) as specified
in above when firing the worst coal.

Steam Generator and its auxiliaries shall also be capable of obtaining
maximum continuous rating when firing range coal. System
redundancies / margin's on equipment/ auxiliary sizing need not be
available under such fuel firing condition unless specifically
mentioned otherwise. However, equipments/ systems shall not
exceed their safety limits under such firing, and shall not transgress
in to factors of safety as per specification/ codes.

The Steam Generator and its auxiliaries shall be designed for efficient
and trouble free operation when firing the design, worst and best
coals and the adequacy range of coal supplies.

Fuel Oil
Description of Fuel Oil Unloading, Storage System

The fuel oil requirements for steam generator package shall be
drawn from LDO tank being provided and covered in Chapter
22. The fuel oil pressurizing, heating (as required) and firing
system shall be in the scope of Bidder. Bidder shall include all
required piping valves, fittings, instrumentation etc.

Fuel Oil Firing System

Light diesel oil (LDO) firing facilities shall be provided for start-
up, coal flame stabilization, low load operation, cold start up of
the steam generator, black start of unit. LDO characteristics
are given in Volume II.

The design and construction of the Steam Generator shall be suitable for
firing all the fuel oils mentioned above for continuous operation of the Steam
Generator.

Codes & Standards

All equipment, systems and work covered under this specification shall
comply with all latest statutes, regulations and safety codes, as applicable in
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the locality where the equipment will be installed. This shall however be
subject to change in Laws & Regulations as specified.

The design of Steam Generator shall meet or exceed all the requirements of
latest editions of Indian Boiler Regulations (IBR).

Any other standard acceptable to IBR can also be considered, provided that
the requirements of that standard are equivalent or more stringent than the
IBR requirements.

Wherever the specification stipulates requirements in addition to those
specified in IBR, the same shall also be complied with, by the Bidder.

In all above cases specific approval of concerned Chief Inspector of Boilers
shall be obtained by the Bidder before manufacture of the equipment.

In cases where IBR does not govern, other International Standards,
established to be equivalent or superior to the Codes and Standards specified
are also acceptable.

However, in the event of any conflict between the requirements of the
equivalent codes and standards, and the requirements of the Indian
Standards/ Regulations, the latter shall govern, unless, specified otherwise in
the specification.

1.6 Statutory Approval

It shall be responsibility of the Bidder to obtain the necessary approvals of
Inspection Authority/Chief Inspector of Boilers Registration Authority etc. on
behalf of the Owner, as may be required for designing and design
calculations, manufacturing and erection procedure, testing, registration etc.
as called for under the IBR. All such documentation submitted to statutory
authorities shall also be submitted to the Owner for his review.

It shall also be the responsibility of the Bidder to furnish the requisite
documentation as required by the owner for getting the boiler registered
under IBR

1.7 Limiting Parameters for Steam Generator Design
The Steam Generator design shall comply with the following limiting

parameters with 'design coal' firing, under stipulated ambient air condition
i.e. 27 degree Celsius temperature and 60% relative humidity:

1) | Excess air at economizer outlet at Turbine | 20% (minimum)
Maximum Continuous Rating (TMCR) (800 MW)
load

2) | Flue gas temperature at air-heater outlet | 125°C (minimum)
(corrected) at TMCR (800 MW) load & 105%
TMCR load

3) | Heat loss due to unburnt carbon in ash at all 1% (minimum)
loads

Bidder to note that no credit shall be given in the bid evaluation or in the
evaluation of the results of the guarantee tests or performance predictions
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etc., if the values considered by the Bidder for parameters as specified are
lower than those specified in this clause.

1.8 Minimum Load without Oil Support for Flame Stabilization
The design of Steam Generator shall be such that it does not call for any oil
support for flame stabilization beyond 40% BMCR load while firing any coal
from the range specified, with any combination of mills / adjacent mills (to
Owner's choice) in service. This shall be guaranteed and demonstrated by the
Bidder.

1.9 Operating Capabilities

1.9.1 The Owner envisages to have following major operating capabilities for the
unit/plant:

i The maximum continuous rating of the unit is 800 MW (TMCR) with
peak output of approx. 105% TMCR.

i Sliding Pressure Operation from rated pressure down to 30-40% of
rated pressure with as well as without any throttle reserve. At any
operating load, the throttle reserve shall be sufficient so as to achieve
an instantaneous increase in turbine output by 5% of the
corresponding load, by opening all turbine control valves wide open.
The throttle reserve shall be adjustable to minimum 0% for pure
sliding pressure mode of operation.

iii. Operate continuously with HP heaters out of service with maximum
specified cooling water temperature 1% make up and normal auxiliary
steam requirement being tapped from cold reheat line, to generate
maximum output without over stressing any of the equipment/
components. The power output of the unit under this pressure
conditions shall be commensurate with boiler capacity.

iv. In case of sudden reduction in demand (load throw off), the unit
should get safely unloaded and stabilized for continuous operation at
house load.

V. HP-LP bypass operation under rated steam conditions with Bypass
valve open to full capacity and turbine on house load.

vi. The equipments and auxiliaries shall be suitable for continuous
operation in the frequency range of 47.5 Hz to 51.5 Hz.

1.9.2 Steam Generator and all the equipment and auxiliaries shall be designed to
cater and enable to the above operating conditions. Unless specified
otherwise in the detailed technical specification, all the equipments and
auxiliaries shall be designed to cater to the above operating conditions with
adequate margin as per standard practice prevailing in the fossil fired power
plants.

1.9.3 The continuous operation of the plant under two shift and cyclic modes during

certain periods of the year is also envisaged. The design of steam generator
and auxiliaries shall cover adequate provision for quick startup and loading of
the units to full load at a fast rate. The main plant and its auxiliaries with
their controls would be designed to permit operation of the units on house
load without there being any necessity to shut down the units in the event of
sudden loss of total load due to tripping of transmission lines or any other
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1.10

1.11

grid disturbances. The design of the plant equipments and control system
would permit participation of the plant in automatic load frequency control.

Loading/Unloading Pattern and Adaptability for Sudden Load
Changes/Load Throw off

a) To match the desired plant operating capabilities, the Steam
Generator shall also be designed for cyclic/two shift operation.
Expected numbers of Steam Generator startups during 25 years of
design life are as follows:

S. No. Type of Starts No. of Starts

1 Hot start (after shut down period less than
) 10 hours) 4500

Warm start ( after shut down period

2 between 10 hours and 72 hours) 1000

Cold start (after shut down period

3. exceeding 72 hours) 455

b) Under the above conditions, no portion of the Steam Generator and
the associated systems shall be stressed beyond acceptable safe
stress and fatigue levels and the design of Steam Generator and its
pressure parts shall take care of above without affecting the life of
equipment and pressure parts adversely.

C) Steam Generator shall also be capable of satisfactory, stable and safe
operation in case of rapid load changes in downward direction due to
external disturbances or equipment malfunction. Under such
conditions the system shall stabilize itself through proven concepts
and controls and within the recommendations of National Fire
Protection Association, USA, NFPA-85.

d) In case of sudden load throw-off, in worst case from 100% BMCR, the
Steam Generator shall be capable of automatically bringing down the
steam generating capacity to match with HP-LP bypass capacity.
Bidder to indicate minimum load of Steam Generator to which it can
be brought down under such condition, during short turbine outages
or export load rejection, with a view to save fuel and reduce heat
losses. The boiler design shall ensure balanced draft condition, avoid
overheating of reheater tubes and such other conditions that
jeopardize the safety and life of boiler.

e) In line with automatic run back capability of the unit load on loss of
critical auxiliary equipments, the Steam Generator equipment and
systems shall also ensure smooth and stable runback operation.

Operation without High Pressure (HP) Heaters in service

Steam generator shall be capable of operation with HP heaters out of
operation. The steam generator heat output under HP heaters out condition
shall be at least 100% BMCR heat duty. Steam generator shall also capable
of sustained operation with HP heaters out of operation so as to generate at
least rated power output by the unit.

Under this condition the superheater and reheater outlet steam temperature
shall be maintained at rated values within the whole control range of steam
generator load. Further, during such operation the metal temperature of
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1.12

1.12.1

1.12.2

1.12.3

1.12.4

1.13

1.13.1

various pressure parts shall not exceed the limits stipulated in their
design/selection

Operation with/without High Pressure (HP) and Low Pressure (LP)
Turbine Bypass System

HP turbine bypass system shall be sized for 65% BMCR (minimum) steam
flow (at Super Heater Outlet) with rated mainsteam parameters at the
upstream of valve and CRH steam parameters corresponding to 60% TMCR
on the downstream. The LP bypass capacity shall be adequate to
accommodate total steam and spray water coming from HP bypass valve, as
stipulated above. HP and LP bypass valves shall also be provided by Bidder.

The HP & LP turbine bypass system is envisaged to be used;

a) For house load operations
b) Quick hot start, following a turbine trip
C) To reduce starting and loading time of Steam Generator.

Irrespective of the fact that HP-LP bypass system is provided for smooth
start-up, fast loading & house load operation of unit, the steam generator
shall also be capable of start-up without HP-LP by-pass system in service.

Steam Turbine trip will call for boiler operation in HP/LP bypass mode, with
SH flow corresponding to capacity of above mentioned HP/LP bypass system
and feedwater temperature at economiser inlet shall be the saturation
temperature corresponding to deaerator pressure to be optimized by the
bidder. For such condition the economizer shall be suitably designed to take a
thermal shock of sudden change of feed water temperature from rated
value(s) to saturation temperature corresponding to deaerator pressure to be
optimized by the bidder. The superheater and reheater outlet temperature
shall be maintained during HP/LP bypass operation at above mentioned
superheater outlet flow.

The superheater and reheater outlet steam temperatures, during such
operation shall be maintained at the rated value without the metal
temperature for various pressure parts exceeding the safe limits stipulated
for their design/ operation manuals.

Steam Turbine trip will call for boiler operation in HP/LP bypass mode. Under
this condition, the boiler shall be capable of operating with SH flow
corresponding to capacity of HP bypass system and feed water temperature
of approximately 140°C at economiser inlet.

Mode of Steam Generation Operation and Rate of Loading

In line with the plant operating capability requirements indicated at Clause
1.9 above, Steam Generator shall be designed for variable pressure
operation. Thermal design of Steam Generator and the selection of materials
of pressure parts shall be suitable for variable pressure operational modes.

The Steam Generators shall be designed for minimum rate of
loading/unloading mentioned below without compromising on design life of
pressure parts:
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1.14

1.15

1.16

1.17

1.18

a) Step load change | Minimum *+ 10% per minute

b) Ramp Rate Minimum = 3% per minute (30% to 50% load)
Minimum = 5% per minute (50% to 100% load)

Bidder shall clearly bring out in his offer the maximum rates of loading/
unloading achievable with Steam Generator offered and the corresponding
limiting variations (£%) of boiler parameters such as Oxygen in flue gas,
SH/RH steam temp., furnace draft, etc.

Steam Generator Control Range

The superheater and reheater shall be of proven design and shall be designed
to maintain superheat and reheat steam temperatures at superheater and
reheater outlet over the entire steam temperature control range (i.e. from
50% TMCR to 100% BMCR rating for SH & RH ) under the following
conditions:

- With the steam generator heat absorption surface condition varying
from clean up to normally expected and permissible fouling limits.

- With minimum possible use of de-superheating spray.

- With permissible and normally expected unbalance or stratification in
flue gas flow.

- With all specified mode of fuel burning.
Control and Instrumentation

All control and instrumentation equipment shall be designed to meet
specification requirements with respect to power supplies, instrument air,
ambient and environmental conditions, performance and other requirements
stipulated in Volume V of the specification. The Bidder shall also take into
account all interface requirements with the equipment furnished by the
others, during the detailed engineering.

Electrostatic Precipitator

Refer Section — 3 of this chapter.

Ash Handling System

Refer Volume III — Chapter 21 for AHP Chapter. The height of boiler shall be
fixed in such way that the entire ash handling arrangement underneath does
not go underground. No underground installation below boiler shall be
allowed. Accordingly sufficient clearance shall be maintained below boiler and

after bottom ash seal plate.

Installation of FGD System

1. A Wet type Flue Gas Desulphurization (FGD) system without GGH shall
be installed to meet the requirements of pollution control.

2. Following shall be taken care of in the ducting for installation of FGD:
a) Suitability of duct between ID fan and chimney for

interconnection of FGD system.
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1.19

1.20

b) The ducting and supporting structure to be designed to take
care of Guillotine damper to be installed between the two tap
offs before chimney.

C) Any other provisions/precautions/arrangements to be
incorporated for easy/simple/quick installation of FGD. Bidder
shall supply FGD as per the technical details indicted in Volume
— I1I, Chapter 36 of the specification.

Materials for Steam Generator Components

The material used for Steam Generator components i.e. boiler pressure parts
including boiler tubing, headers, separators, piping, vessels, valves & fittings
etc. and other components shall be equal to or better than the following
unless specified otherwise:

Design Metal
Temperature

() Upto & including 400 °C Carbon steel to ASME SA:106 Gr. B/C
or SA 210 Gr. C or approved
equivalent

(ii) | Upto & including 550 °C Alloy steel to ASME SA-335: P-11/P-
12/P-22 ASME SA213:T/11/T-12/T-
22/T23/ or approved

(iii) | Upto & including 601 °C Alloy steel ASME SA-335/213: P-91/T-
91 or approved equivalent.

(iv) | Upto & including 610 °C (*)| Alloy steel ASME SA-335:P-92/T-92 or
approved equivalent

S. No. Material

(v) | Above 610 °C Austenitic stainless steel, super 304H,
TP347H or approved equivalent

* Note:

i) Bidder may use ASME SA-335: P-92 or approved equivalent material
up to 610°C for the components which are outside the flue gas path
for Superheater, Reheater tubes, headers and interconnecting piping
as applicable.

In case it is proposed by the bidder to use ASTM-A-335 P-92 or
equivalent material, Bidder shall be required to furnish operating
references.

i) Maximum allowable -stress values for ASME SA-335: P-92/T-92 or
approved equivalent material as per code shall be reduced by 10% for
calculating the thickness of pressure parts.

Limits of NOx Emission

Combustion system along with wind box, air ducting and other associated
parts shall be designed for guaranteed maximum NOx emission of 100
mg/Nm?3 at 6% Oz on dry gas basis at Selective Catalytic Reduction (SCR)
outlet.

Bidder will demonstrate its guaranteed maximum NOx emission of 80 mg/
Nm?3 on part load operation.
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1.21

1.22

1.23

1.24

Further NOx reduction shall be achieved through suitable SCR system by the
Bidder to limit NOx emission value to the guaranteed conditions as specified
elsewhere in the technical specifications.

Bidder to submit details of NOx emissions achieved by him at other stations
using similar fuels burner/furnace designs, to substantiate his claims.

Capital Overhaul of Steam Generator

Owner envisages to carry out the capital overhaul of unit once in three (3)
years. The design and materials for various equipment/auxiliaries etc. shall
be selected by the Bidder keeping in view the above requirement of the
customer, such that no major repairs/replacements, requiring shutdown of
the unit, are needed in between the capital overhauls.

Maintenance

1. The Bidder shall provide adequate handling facilities & approach as for
carrying out online and off-line maintenance of the Steam Generator
and its auxiliaries. In order to carry out on-line maintenance, it shall
be possible to readily disassemble, repair and reassemble the
equipment supplied in the shortest period.

2. A minimum of two accesses and clean out doors shall be provided to
permit access to the furnace, superheater, reheater, area between
tube bank, Separator, economizer and any other area requiring
maintenance.

3. Material handling equipment consisting of monorails, cranes,
motorized hoists and motorized trolleys and any other lifting device,
as may be required, alongwith all supporting structure etc. shall be
provided for maintenance of all auxiliaries like ID, FD & PA fans, air
preheaters, pulverizers, fuel oil pumps etc.

4, A vertical & straight garbage chute of minimum 600 mm diameter and
made from minimum 10 mm thick mild steel pipe shall be provided for
steam generator, from pent house level to ground level for disposal of
debris & scrap generated during erection, operation and maintenance.
The chute shall be provided with branch connections with doors and
suitable access to the doors at all platform levels. Garbage collection
trolleys shall also be provided at the ground level.

Noise level

The equivalent weighted average of sound level measured at a distance of
1.5 M above floor level in each elevation and 1 M horizontally from the base
of any equipment furnished and installed under these specifications,
expressed in decibel to a reference of 0.0002 microbar, shall not exceed 85
dB (A). Noise level for motors shall be specified in motor specification.

Equipments and Systems Specifications

Specified hereafter are the minimum acceptable functional requirements of
the Owner, and all components, equipments and systems for the Steam
Generator shall be designed to cater to these requirements. Compliance to
various stipulations of the Technical Specifications, functional requirements of
Owner and utilization of various parameters and their values in the
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1.25

2.0

specification by the Bidder shall in no way relieve the Bidder of his
responsibilities to meet all guarantee requirements or of providing completely
safe and reliable operating equipment/systems. The specified requirements
shall be complied for the most stringent conditions resulting either from the
range of coals (design / worst / best / adequacy) specified or from the range
of operating conditions specified (like 100% BMCR or HP Heaters out of
operation etc.), or from both occurring simultaneously, unless specifically
mentioned otherwise by the Owner.

Design Of Pressure Parts

a.

The design of all pressure parts (tubes, headers, separators, vessels
etc.) shall be as per Indian Boiler Regulations (IBR) or other
international codes with the approval of the Owner. It is however, the
responsibility of the Bidder to get various calculations and other
technical documentations approved by the statutory authorities in the
state and country of location of the plant.

Design pressure of the Steam Generator pressure parts shall be
atleast 1.05 times the maximum operating pressure, or as required by
IBR/other international codes, whichever is higher.

Further, design pressure of the steam generator pressure parts
upstream of separators shall be atleast 1.05 times the maximum
operating pressure, or as required by IBR / ASME, or pressure arrived
based on lowest set pressure of spring loaded safety valve on the
separators plus the pressure drop from separator to the respective
pressure part; whichever is higher.

The thickness of the pressure parts (steam and water tubes/headers,
separators, pressure vessels etc.) shall be calculated using IBR
formulae/factor of safety etc. (and not as per codes/formulae
acceptable to IBR). Minimum tube thickness at the bends in no case
shall be less than the minimum tube thickness for the straight tubes.
For this purpose appropriate thinning allowance shall be considered by
the Bidder while calculating the thickness of the bends. Additional
erosion allowance on the calculated tube thickness shall be provided
at specified locations as specified by the Owner in this specification

The working fluid temperature to be considered for design of boiler
tubes, headers, separators and other pressure parts upto first stage of
attemperation shall be arrived by adding an additional margin of
minimum 40°C to the maximum predicted/expected fluid temperature
in these pressure parts. The margins as per IBR and other codes shall
be taken over and above the working fluid temperatures so arrived.

Steam Generator Enclosure

1.

Steam Generator enclosure shall form air/gas tight envelope from
secondary air and primary air inlet points to chimney inlet.

The enclosure integral with boiler (except air heaters) shall be formed
by water/steam cooled tubes on all the four sides, roof and bottom.
The furnace water walls shall be formed using either spiral (helical)
wound tubes or vertical plain/rifled tubes. The roof of single
pass/tower type boilers could be formed by gas tight metal sheeting of
appropriate material.
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The enclosure shall be formed using welded wall construction only.
Where use of refractory is unavoidable, 4mm thick steel plate behind
refractory shall be provided to form enclosure.

Any penetration(s) into the Steam Generator enclosure shall be sealed
for gas tight integrity.

The Steam Generator enclosure shall be provided with:

a) Compressed air cooled observation ports for each oil/coal
burner and at various platform levels on all the walls.

b) Openings with hinged doors (air/gas tight) in all areas needing
access for internal observation/maintenance. Provide minimum
two openings for each area.

C) Approach platform for each observation port/opening alongwith
ladders from nearest platform level

d) Seal plates of stainless steel (type 430) or better corrosion and
erosion resistant steel material of minimum 6 mm thickness, all
round the furnace bottom, to prevent ingress of air.

Dissimilar Metal Welds (DMW) between martensitic and austenitic
steels, martensitic and ferrite steel shall be avoided inside the boiler
enclosure for the pressure parts, which are exposed to hot flue gases.
However, if such DMW are unavoidable, same can be permitted at
shop provided manufacturer has previous experience of such DMW
and appropriate heat treatment is done after welding.

In the Steam Generator enclosure, minimum 1.5 M cavity height shall
be provided in between the horizontal banks/sections of economizer,
superheater and reheaters for maintenance purpose.

Wear bar at hopper panel tubes area to protect tubes shall be
provided. Lower side of hopper panel exposed to water to be
protected with shield plates.

3.0 Furnace/Evaporators and Water Walls

Furnace/evaporator/waterwalls shall comply with following requirements at
100% BMCR and HP Heaters out conditions for the range of specified coals,
under most stringent combination of conditions

a) Net Heat Input (NHI)/Plan 4.75 x10° kcal/hr/m2

area (Maximum) of furnace

b) Heat Liberation rate 106920 kcal/hr/m3 (Maximum)

C) Burner Zone Heat Release 1.9 x 10° kcal/hr/M2 (Maximum)

Rate (BZHRR)

d) Maximum FEGT (MHVT 60 deg.C below Minimum IDT of

value ash

e) Heat Input per burner(*) 700 x10° kcal/hr

Furnace Cooling Factor 1.9 x 10° kcal/hr/M2 (Maximum)

g) Furnace residence time(**) | 2.0 sec. (Minimum)

h) No. of burner elevation 1 (Maximum)

being fed from one mill
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Pressure withstanding £660 mmwc (Minimum) at 67%
capability yield strength or Maximum

conceivable head of fans,
whichever is higher

Buckstay spacing To ensure that its natural
frequency is sufficiently away
from the flame pulsation
frequency.

k) Buckstay support Self-support from furnace walls.

No interconnection with boiler
structure is allowed.

Furnace Bottom hopper Design of Boiler and its
supporting structure shall be
considering 50%  ash/clinker
loading in furnace bottom hopper
and corresponding to ash density
of 1600 Kg/M3.Further minimum
sixteen (16) load cells shall be
installed in the furnace roof
enclosure to give indication of
ash build up in the furnace
bottom hopper.

(*)

(**)

Minimum number of coal pulverisers to be provided for steam
generator shall not be less than Eight (8).

Selected Furnace Residence time by the Bidder shall be "COAL
SPECIFIC" as per this tender document.

Furnace / Evaporator shall be designed for variable pressure operation
over 30% to 100% BMCR load range. Furnace shall be water/steam
cooled on all four sides and the bottom by means of closely spaced
tubes with welded ligament membrane wall construction. Furnace roof
tube may be either steam or water cooled.

Water / steam walls shall be of membrane wall construction and shall
be made of seamless tubes. Furnace / evaporator shall be formed
using spiral wound / inclined tubing or vertical plain / rifled tubing as
per the proven practice of the manufacturer for boilers of similar
capacity.

Irrespective of the type of water wall tubing offered for the
evaporator, the design offered shall ensure that no readjustment of
tube mass flow is required during entire operating regime of the
Steam Generator for complete range of specified coals. In case such
readjustment becomes necessary over a period of five years from the
date of successful completion of trial operation of respective Steam
Generator, the cost of carrying out such flow
readjustment/modifications including cost towards rectifying any
damages to the Steam Generator tubing resulting from the
inappropriate mass flow in the tubes shall be borne by the Bidder.
Bidder in his proposal shall indicate the approximate time required for
such readjustment of tube mass flow and the period of unit shut
down.
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10.

11.

12.

Elevation of Furnace Bottom Hopper shall be at least 10.25 M above
grade level and opening of bottom hopper shall be 110 cms (min.)
wide.

A minimum allowance of 0.6 mm over and above the calculated
thickness as per IBR shall be provided for entire water wall. An
additional tube thickness of 1.0 mm over and above the tube
thickness of water wall tubes calculated as per above shall be
provided on all water wall tubes coming within a radius of one meter
around each wall blower to guard against premature tube failure due
to soot blowing steam erosion.

Maximum allowable tube skin temperature for evaporator section shall
be 40°C below oxidation limit for tube metal.

Flame impingement on steam/water walls is not permitted.

Headers shall be located external to gas path and shall be completely
drainable. If locating headers in gas path becomes unavoidable, then
suitable erosion shields must be provided.

For vertical tubing arrangement, minimum 10 mm dia. wear bars of
suitable wear resistant material shall be welded along the full length of
first 40 tubes of inclined water wall tubes of S-panel of bottom hopper
from each corner up to hopper opening or adequate additional
thickness shall be provided to take care of erosion.

In case of spiral tube arrangement, wear bars shall be welded on each
of inclined water wall tubes of S-panel up to a length of 3.3 m from
each corner. Alternatively, instead of welding wear bars to the inclined
wall tubes as indicated above, in order to take care of tube erosion
due to sliding ash, Bidder can also provide 1.0 m additional tube
thickness on entire inclined tubes of the 'S’ panel over and above the
tube thickness calculated as per IBR and other specified requirements.

Minimum tube thickness at the bends in no case shall be less than the
minimum tube thickness for the straight tubes calculated in the
manner described at 4 & 7 above. For this purpose appropriate
thinning allowance shall be considered by the Bidder while calculating
the thickness of the bends.

Provide adequate nos. of furnace observation and tapping points for
local instruments, gauges, switches, test pockets etc.

Incase water wall orifice are provided, these should be supplied with
indexing holes and index pins.

The Steam Generator shall be designed for the following minimum
operational requirements at all loads and for the specified range of
coal(s).

. No.

PARAMETER REQUIREMENT

Soot Blowing Frequency (1) Once daily (max.) for
Furnace

(2) Once in each shift for Air
pre heater.
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S. No. PARAMETER REQUIREMENT
ii. Preferred mill combination Any combination of mills (to
Owner's choice without any
restriction).
iii. Max. coal flow unbalances in coal 5.0%
pipes from same mill, from the
average
iv. Slagging :
a) | Inter burner Nil
b) | In furnace/ash hopper/water wall Nil
areas
V. Control range of boiler 50% TMCR to 100% BMCR
vi. Maximum permissible Reheat 3% of steam flow at reheater
Spray Water Flow with rated steam | outlet
temperature at Reheater outlet
Vii. Min. load without oil support 40% BMCR
viii. Maximum gas temperature 30°C (Max.)
variation across furnace width and
depth.
iX. Maximum steam side temp. 10 deg. C (max.)
imbalance in the LHS & RHS at
boiler outlet (with the average)
X. Min. load with separator running 30-40 % TMCR (As per
dry Manufacturer’s proven
practice)
xi. Header pressure unbalance (steam | 6% (Maximum)
side)
Xii. Air ingress from furnace bottom As per manufacturer's
hopper Predictions
Note:-

a) No ingress of air from any opening like bottom hopper, soot
blower, any manhole or peep hole, ducts etc. shall be
considered for sizing of secondary and primary air fans while
the same shall be considered for performance predictions.

b) Temperature upset due to maximum gas temperature variation
across furnace shall be considered while selecting pressure
parts materials.

13. Provide following:

a) Water cooled hinged doors at furnace hopper, for introduction
of power operated maintenance cradle into furnace.

b) Inspection opening with welded forged caps for each header.

C) Scaffolding door at height of starting point of second pass or at

suitable place.
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14. Provide the following:

a) Provision for future installation of additional Soot Blowers shall
be made in the furnace. For this purpose the furnace
construction shall preferably be provided with wall box
openings. Necessary space provision in layout for providing
approach and platform for future soot blowers shall be kept in
the original design itself so that same can be installed
whenever the future soot blowers are required. The loads for
these platforms shall be considered in the boiler structure
design. In case of such a necessity of installation of additional
soot blowers, the Bidder shall install these soot blowers and
associated access and platforms without any cost implication to
the Owner.

b) Erosion resistant shields for tubes/header affected by gas
impingement/laning effects (E.g. in a between SH/RH,
Economizer and furnace walls openings for economizer bypass
etc.)

C) Tapping points at five levels for furnace vacuum monitoring (in
addition to routine monitoring)

d) All round seal plates of stainless steel type 430 or better (6-
mm thick minimum) welded to furnace hopper for sealing
against air ingress.

15. Panel to panel welding in burner zone to be avoided to maximum
possible extent.

16. Provide stainless steel expansion markers/indicator on all the four
furnace walls to monitor thermal expansion. Predicted thermal
expansion at different levels to be indicated. Expansion indicator shall
be provided on all four furnace valves at different elevations in second
pass also.

17. For continuous monitoring of water wall tube metal temperatures
provide 100 thermocouples outside the gas path as per specification
specified elsewhere in the Technical Specification.

Note:

The exact location and number of thermocouples shall be finalized during

contract stage. However, Bidder shall furnish unit rates for addition/deletion

of the thermocouples with respect to the humbers mentioned above.

Alarm set point for tube metal temperature shall not exceed the design
temperature of respective tube

Definitions of Acronyms/Terms used
"NHI/Furnace Plan Area"
Net Heat Input (NHI) or heat available in furnace is obtained by considering

the GCV of the fuel minus the radiation losses, loss due to unburnt
combustible, moisture in air & fuel, moisture in air & fuels, latent heat of
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4.0

moisture in fuel & that formed by combustion of H: in the fuel plus the
sensible heat of combustion air (Primary plus Secondary air), all above 30°C.

Furnace Plan Area is the product of Furnace Width and Depth.
"BURNER ZONE HEAT RELEASE RATE" (BZHRR)

Burner Zone is defined as the centre line distances between the Top and
Bottom burner plus 3.05 M of furnace height. Further, heat input is the input
from coal.

"FEGT (MHVT)"
FEGT is the Furnace Exit Gas Temperature in degree Celsius.

MHVT Value is the flue gas temperature as measured by a Multi Shielded
High Velocity Thermocouple (MHVT).

BIDDER TO NOTE:

Furnace exit plane shall be defined as the plane, vertical for two pass Steam
Generator and horizontal for single pass (tower type) Steam Generator,
above the furnace nose tip or the plane beyond which the transverse tube
pitching is less than 600 mm whichever is positioned first in the flue gas flow
path. Further, all the predicted/guaranteed gas temperature including FEGT
indicated by the Bidder shall be the actual MHVT value and not the HVT
values.

"FURNACE COOLING FACTOR"

Furnace Cooling Factor in Kcal/hr/sq.m., is the ratio of NHI or heat released
and available and Effective Projected Radiant Heat Absorbing Surface (EPRS).
For arriving at Furnace Cooling Factor the calculated EPRS shall be reduced
by at least 10% to account for deterioration of furnace walls surface condition
due to fouling/slagging etc.

"FURNACE RESIDENCE TIME"

Furnace Residence Time shall be defined as the residence time of the fuel
particles from center line of the top elevation coal burners to the furnace exit
plane. For the purpose of residence time the exit plane shall be defined as
the horizontal plane at the furnace nose tip for two pass boiler & the
horizontal plane at the entry to the radiant superheater/ reheater for single
pass/ tower type boiler. Further, Furnace Residence Time shall be calculated
by dividing the furnace volume between the center line of top coal burner and
furnace exit plane by the flue gas volume at mean gas temperature in the
above furnace volume.

Steam Generator Casing and Framing

1. Steam Generator casing/pent house (as applicable) shall be provided.
The casing/pent house design shall ensure:

a) Complete enclosure of Steam Generator including superheater,
reheater & economizer headers.
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b) The casing/pent house and its supporting system shall be
capable of taking additional loads due to accumulations of ash
upto 300 mm height or actual expected (in between two
overhauls of the unit), whichever is higher. This additional load
is over and above other loads considered for casing design. The
ash density for the purpose of ash loading shall be at least
1600 kg/m3.

C) Temperature upset due to maximum gas temperature variation
across furnace shall be considered while selecting pressure
parts materials.

2. Steam Generator casing/pent house shall:

a) Form rigid self-containing structure, with adequate stiffening.

b) Be welded wall construction, sectionalized to allow easy
removal/replacement of casing/penthouse wall sections.

C) Be weatherproof and water tight construction for protection
from monsoon rains/winds.

d) Have all drainage arrangement like gutters, drain pipes etc.,
connected to plant drainage system at ground level.

e) Be provided with boiler roof arrangement of proven design &
architecture.

3. Provide at least two pent house ventilation/cooling/pressurizing fans
with their air inlet openings at opposite ends.
4, The casing/pent house shall be provided with:

a) Accesses and access platforms for easy and quick installation of
scaffolding for furnace inspection / maintenance.

b) All necessary access, observation and cleaning doors with
frame for building brickwork's and securing the casing shall be
provided. The doors shall be insulated and perfectly air tight. It
is considered highly important to ensure proper closure of
doors to maintain minimum air-in-leakage.

5.0 Steam Seperator(s)

a) Design Code IBR
b) Design Temperature Max. fluid temperature plus 40°C (Min.)

C) Design Pressure 1.05 times the max. operation pressure
or highest set pressure of the spring
loaded safety valve for full discharge
whichever is higher

Steam Separator construction shall have:

a) Materials as specified shall suit maximum design pressure/
temperature.
b) Fusion welded construction with welded hemispherical dished ends.
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C) Nozzles for Steam/Water connections and tappings for
instrumentation, sampling and other mountings/fitting etc.
d) Nozzles/tapping to comply with heat treatment, weld and other
requirements as per ASME Section I/BS 5500
e) Hand hole with forged steel cap.
f) Minimum load with separator dry shall be 30-40% TMCR (As per
Manufacturer’s proven practice).
6.0 Boiler Startup Recirculation and Drain Water System

Boiler start-up recirculation & drain system shall be provided with start-up
drain re-circulation pump and alternate drains to Atmospheric flash tank.
2x100% condensate pumps shall be provided for pumping the flash tank
condensate to turbine condenser. Necessary control valves shall be provided
in the condensate line for maintaining the level in the flash tank / drain
receiving vessel.

1.

The start-up recirculation & drain system shall comply with following
design requirements:

a) Designed for fast start-up and cyclic load operation of Steam
Generator.

Start-up with and without the recirculation pumps (Condenser
vacuum shall be available at such times).

Black Start-up with recirculation pumps in service. Under black
startup of steam generator, the condenser vacuum may not be
available due to non-availability of auxiliary steam for turbine
gland sealing and therefore it may not be possible to dump
boiler drains into the condenser of turbine. Bidder shall,
therefore, make necessary arrangement of draining of boiler
startup drain (required to maintain the necessary feed water
quality) to facilitate the black start of the unit.

b) Designed for maximum possible recirculation & drain flow
under all possible normal, abnormal, upset and accidental
conditions.

c) The drain piping, valves, flash tank, drain receiving vessel and

condensate pumps shall also be sized to cater to the maximum
drain requirement as per clause 6.0 (1) (b) above. Design of
the flash tank shall conform to the specification as stipulated
elsewhere in the specification.

Start-up recirculation & drain piping and its supports shall be designed
to take care of excessive vibration, which may result from two phase
flow conditions, if it occurs.

The start-up drain re-circulation pumps shall be of proven design.
Boiler start-up drain recirculation pumps and their motors shall meet
the following requirements:

a) Number of pumps | 1x100% (sized for maximum flow
as specified

b) Type of pump Gland less zero leakage type with
overhung impeller.
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)

Motor
specification

Submerged type with wet stator
with water coolers. Motor for
Steam Generator start up
recirculation pumps shall be a wet
motor, specifically designed by the
pump manufacturer for the
application and shall be as per the
standard adopted by the pump
manufacturer subject to Owner's
approval.

Motor windings shall be of non-
hygroscopic material and shall be
designed to withstand continuous
water pressure & temperature
variation. The insulation shall have
sufficient dielectric strength to
withstand rated phase to earth
voltage in slot portion and phase
to phase voltage in end windings.
The insulation material shall not
have any tendency to plastic
deformation even under extreme
operating condition like the
conductor temperature,
mechanical forces, vibrations etc.
The cooling circuit shall be
provided with a reflux pressure
compensation device at the bottom
of the water to guard against any
rise in pressure.

Power & instrumentation leads
shall be taken out of the motor
through water tight sealing glands
& shall be run in flexible metal
conduits or metal cable sheathing
along the length of the pump
body.

The design of the seals shall allow
for effects of differential expansion
between insulation conductor and
pressure casing, over the entire
range of operating temperature.

d)

Cooling system

One number  external high
pressure cooler for each motor
rated for 100% duty shall be
provided to remove the heat
generated by the motor and
bearings during operation. The
temperature of high pressure
cooling water leaving the motor
cavity to the cooler shall not
exceed 60 deg. C. The cooler shall
be adequately sized to reduce this
temperature to 50 deg. C.

A high temperature motor cavity
alarm / trip shall be provided to
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Vi.

Vii.

viii.

X.

operate the alarm at 63 deg. C
and to trip the motor at 66° C
while the pump is in operation.

The design shall be such that
during hot standby service of the
pumping unit, sufficient cooling
effect is provided by natural
circulation of the coolant so as to
prevent over heating of the motor.

Provide suitable features in pumps and motors to reduce the radial
and axial thrust.

Provide suitable design feature and material of construction to reduce
electrolytic action, corrosion, erosion and cavitation.

The recirculation pumps/motors shall be provided with necessary
handling arrangement including runway beams, trolleys etc.
Construction of start-up drain recirculation pump shall meet following
requirements:

Pumps & motors shall be hermitically sealed.

Heavy duty design & construction suitable for operating
pressure & temperature

Pumps to be mounted & supported directly from the Steam
Generator recirculation piping system.

Motor to be mounted beneath the pump.

Pump casing shall be one piece casting with end suction & dual
side discharges.

Impellers shall be of one piece casting secured to the shaft in
over hung position on the extension of the motor shaft.

Impeller mounting shall allow the hub to freely expand &
contract independent of the shaft.

Material selected shall minimum erosion & construction. Design
shall also eliminate electrolytic action.

Bearings: Common shaft of the pump and motor shall be
guided and supported on spherically seated journal guide
bearings and spherically seated tilting pad type double action
thrust bearings, respectively.

All bearings shall be lubricated by liquid in motor cavity.

7.0 SUPER HEATERS & REHEATERS

7.1 Superheater(s) and Reheater(s) shall be designed, suitably sectionalized and
positioned to comply with the following, for the specified load(s), coal(s) and
for normal, upset, most adverse and other operating conditions. (refer as
specified at clause 1.3 of this section also)
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S. No. | Parameter Requirement

1. Rated Steam Temperature

a) At Super heater outlet Refer cl.1.3 of this section

b) At Reheater outlet Refer cl. 1.3 of this section

Note: Steam temperatures at superheater and reheater outlets shall be
guaranteed to be maintained within £5°C of the above rated steam
parameters over complete control range of Steam Generator with whole
range of specified coals.

2. Maximum average flue gas |10 M/sec. (The maximum
velocity in section/tube banks | localized velocities across
with transverse tube pitching 600 | the cross- section shall not
mm or less and with 25% excess | exceed 12m/ sec.)
air at economizer outlet

3. Maximum allowable tube metal | 40° C below oxidation limit
skin temperature for the tube metal

4, SH/RH outlet steam temperature | a) As close as possible to
characteristic below control each other
range b) Minimum drop from

rated steam temperature

5. Means of Temperature Control

a) Super Heaters Spray Water attemperation,

(utilizing water tapped off
from downstream side of HP
heaters or intermediate
banks of economizer or
Economizer outlet). Tapping
of spray water upstream of
top HP heater is not allowed
b) Reheaters* Tilting of burners/gas
biasing/gas recirculation
(gas to be tapped off after
ID fans), spray water
attemperation (utilizing
water tapped off from
interstage of BFP)
*Note : In case gas recirculation system is offered for reheat temperature
control, minimum 2x100% gas recirculation fans with atleast 20% margin
on flow and 44% margin on head over calculated maximum requirement
of fan flow and head respectively shall be provided for steam generator.
7.2 Construction of Superheaters(s) & Reheater(s) shall have following

features:
1. Heating surfaces arrangements
a) Completely drainable tubes/banks/ sections for SH/RH tube
banks in case of tower type gas path arrangement. For the two
pass boilers, the arrangement of SH/RH banks shall have a
drainable layout to the maximum possible extent.
b) Banks/sections/tubes should be made from seamless tubes.
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C) Ensure even temperature distribution at gas and steam side by
criss-crossing the steam paths between LHS and RHS

d) Use of girdling loops not permitted

e) Uniformly spaced elements to avoid gas bypassing.

f) Use of radiant wall super heater is not allowed

Note: If Bidder intends to utilize design with Radiant wall reheater, the
use of such radiant wall reheater shall be restricted to only on one of the
furnace walls (i.e. either on the front wall or on one of the side walls).
Further, the lowest portion of wall RH shall not be below the furnace
nose tip level.

2. Minimum transverse tube pitching in the direction of gas flow
path

a) 600 mm for banks/sections placed in areas where gas
temperature exceeds the FEGT (MHVT) value

b) For bank/sections placed in areas where gas temperature
exceeds IDT of ash for the range of coals specified, the
minimum transverse pitching shall be under:

For tower type boiler - 1000 mm
For two pass boiler - 762 mm

3. Maximum depth of tube banks/sections in the direction of gas
flow:

a) 2 Meters or maximum soot blowing radius, whichever is lower.

4. Supporting arrangement

a) All horizontal heat transfer surfaces shall be supported by
steam/water cooled hanger tubes designed for a minimum of 2
times the calculated load so as not to cause any dislocation /
damage to the tube banks/sections. Necessary calculations in
support of this shall be furnished by the bidder. The stress in
the hanger tubes under such condition also shall not exceed
the maximum permissible limits as per IBR. One (1) mm
erosion allowance shall be provided over and above the
calculated thickness of hanger tubes.

5. Arrangement of headers

a) Located outside the gas path, fully drainable. Wherever,
locating the headers in the gas path becomes unavoidable
these shall be suitably protected with erosion shields. Further,
the nipples and studs of the header shall also be provided with
wear resistance stainless steel shields of minimum 3 mm or
higher thickness. The arrangement of headers shall be such
that it does not cause the high localized flue gas velocity on
tubes downstream side of the header.

6. Attemperators
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a) Location: At inlet or between the two SH/RH stages.
b) Construction:
i. Made from Corrosion/Erosion Resistant steel.
ii. Fitted with removable liners

7. Minimum tube thickness

a) LEADING TUBES OF THE BANK: Provide 1.0 mm (min.) over
and above the calculated thickness as per IBR (Ref. as
specified at clause no 1.25 of this section) for erosion
allowance.

b) BALANCE OF TUBES IN THE BANK: Provide 0.6 mm (min.) over
and above the calculated thickness as per IBR (Ref. as
specified at clause no 1.25 of this section) for erosion
allowance.

C) Minimum tube thickness at the bends in no case shall be less
than the minimum tube thickness for the straight tubes
calculated in the manner described at (a) and (b) above. For
this purpose appropriate thinning allowance shall be considered
by the Bidder while calculating the thickness of the bends

8. Tube/Header Material

a) Appropriate for most adverse operating conditions and as per
conditions specified in this section (Alloys containing
Molybdenum only, without any suitable stabilization with
Vanadium and Chromium shall not be used. Total content of
Molybdenum, Tungsten, Silicon, Vanadium,

Titanium, Tantalum etc., individually or all together, if not
otherwise specified, shall not exceed the limit specified in
relevant material codes).

b) Bidder to minimize/limit use of different grades of tube
materials in one SH/RH bank to three. One SH/RH bank is
defined as tubes/elements connected between two headers.

C) Dissimilar metal welds (DMW) in gas path shall not be allowed
for site welding

9. Max no. of material grades in flue gas path inside the boiler can
be used in one bank:- Three (3)

10. | Space Provision

a) Keep provision of space for atleast 20% addition of additional
economizer surfaces in future. Structure/hanger design shall be
suitable for loads due to these additional surfaces (filled with
water) also.

7.3 Superheater(s)/Reheater(s) design shall cater to following operational

requirements throughout the control range of Steam Generator, with whole
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range of specified fuels and under all operating conditions like, H.P. Heaters
out of service, HP/LP bypass operation, top mills in service etc.:

1. SH outlet Steam Refer cl. No 1.3 of this section

temperature

2. RH outlet Steam Refer cl. no.1.3 of this section

Note: The control system for SG shall be able to maintain SH/RH outlet
temperatures within £ 5°C of above values over complete control range of
Steam Generator.

For continuous monitoring of tube metal temperatures of SH and RH
elements, adequate number of thermocouples shall be provided as per
standard and proven practice of the OEM. A suggested criterion for
provision of thermocouples is indicated as below:

a) For supherheaters and reheaters elements placed before furnace exit
plane (in the direction of gas flow), chromel-alumel thermocouples
on at least two elements of every fifth assembly between the two
headers shall be provided.

b) In addition to the above, adequate number of chromel-alumel
thermocouples for measurement of tube metal temperatures outside
the gas path shall also be provided. Total number of thermocouples
including those at (a) above shall, however, not be less than 2 (two)
thermocouples per RH/SH assembly between the two headers”.

3. Preferred mill | Any mills (To Owner's choice)

combination

4, Maximum

permissible spray
attemperation flow
(as percentage of
mainsteam flow at
superheater /
Reheater outlet)

a) Superheater 8% of mainsteam flow at superheater

attemperation outlet

b) Reheater 3% of Reheat flow at reheater outlet.

attemperation However, at normal operating condition,
reheater spray tending to zero with design
coal.

Above permissible limits shall be applicable to all boiler loads with

any combination of Mills in service and shall be guaranteed by the

Bidder.

The SH/RH attemperation system shall, however, be sized for

12% of the rated mainsteam flow requirement for superheater

and 8% of the spray flow rated reheat flow for reheater, both at

100% BMCR load.

The steam temperature downstream of desuperheater shall have

at least 10°C superheat to ensure proper evaporation.

5. Spray water Nil

carryover
6. Maximum steam side | 6%
header pressure
unbalance
7. Ash bridging Nil
between the tubes
Note: The Steam Generator design shall ensure that no damage is caused
to the Reheaters with sudden closure of turbine interceptor valve.
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7.4 For maintenance/inspection of SH/RH, provide:

vi.

1.5 m clear cavity height between two sections/banks of horizontal
heat transfer surfaces for personnel access. For vertical surfaces,
minimum clearance between the two banks shall be 600 mm.

Access openings along with air/gas tight hinged doors for approach to
above maintenance spaces without any hindrance from hanger tubes.

a) All access doors shall be of 500x500 mm size (Minimum).

b) Access doors 800 mm above the nominal floor level shall have
access platform.

C) Hanger tubes of horizontal banks shall have access opening for
crossing over.

Stainless Steel Erosion shields for all bends of outer most tube/coil of
all SH/RH sections and hanger tubes in areas where flue gas
temperature is below FEGT. For the pendant tube sections, the erosion
shield on the leading tubes and wherever else considered necessary
by the Bidder as per the proven product is acceptable.

Arrangement for internal inspection of attemperators / headers

Arrangement (structural steel/runway beams, motorized hoists,
walkway platform alongwith runway beams etc.) for removing,
handling and placement of tubes banks/section at ground level for
repair/replacement.

Headers and pipes, if made using X-20 Cr MO V 121 to DIN 17175
material, shall have provisions to ensure that no site welding of this
material with similar or dissimilar material is needed.

8.0 Economisers

Economizer design shall conform to the following criteria/requirements
under all conditions of operation and for the complete range of
specified fuels.

CRITERIA REQUIREMENT
1.| Economizer Type Non-steaming type with parallel
cross flow or counter flow
arrangement.

2.| Approach Temperature | 17°C (minimum)
within control range

3.| Maximum average flue | 10 M/sec. (The maximum localized
gas velocity through | velocities across the cross-section
the Economizer tube | shall not exceed 12 M/sec)

banks, with 25% | With any coal from specified range

excess air at
Economizer outlet.
4.| Economizer tube | (i) Provide erosion allowance of
thickness 1mm (minimum) in addition to
thickness calculated as per IBR
formulae.
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CRITERIA REQUIREMENT

(ii) Minimum tube thickness at the
bends in no case shall be less
than the minimum tube
thickness for the straight tubes
calculated in the manner
described at (i) above. For this
purpose appropriate thinning
allowance shall be considered
by the Bidder while calculating
the thickness of the bends

Maximum allowable | Oxidation limit for the tube metal.
tube metal skin
temperature

Maximum depth of tube | 2 M or maximum soot blowing
banks / sections in the | radius, whichever is lower.
direction of gas flow:

Thermal shock aspect The economiser shall be suitably
designed to take a thermal shock
of sudden change of feed water
temperature from rated value to
approximately 140°C during HP/LP

bypass operation.

ii. Economiser shall be:

a)

b)

c)

d)

f)

9)

Bare tube and inline type, arranged for counter flow of feed
water and flue gases in case of two pass boiler and parallel
cross flow of feed water and flue gases in case of tower type
boiler configuration with modular construction.

Fabricated from seamless tubes in suitable modules (each
module complete with its own spacers and supports) to
facilitate block erection at site.

Provide minimum 3.0 mm thick stainless steel erosion shields
for leading tubes of each tube bank of economizer. In addition
minimum 5.0 mm thick sturdy cassettes baffles shall be
provided for all front side and rear side bends of the
economizer banks. The cassette baffles shall cover complete
bends and additional 300 mm straight tube length.

Supported by steam/ water cooled hanger tubes/headers
forming part of steam circuit with hanger tubes designed for a
minimum of 2 times the calculated load so as not to cause any
dislocation / damage to the tube banks/setting. Necessary
calculations in support of this shall be furnished by the bidder.

With minimum 63.5 mm clear side spacing (gas lane), with
proper barriers installed, to avoid gas laning.

Without any valve in the pipeline from the economizer outlet to
evaporator section of Steam Generator.

If the Steam Generator has the flue gas down-flow section with
horizontal tube banks, the top most row shall be shielded to
reduce erosion.
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h) Headers shall be located external to gas path and shall be

completely drainable. If locating headers in gas path becomes
unavoidable, than suitable erosion shields must be provided.

i) Provided with ash hoppers alongwith high ash level
switches/alarms, if economizer is placed in the second pass of
Steam Generator.

1) Provision should be made for removal and replacement of
entire economizer coil. Platform must be provided outside the
furnace for repairing/ replacement of the entire coil.

Bidder shall ensure sufficient head room below the economizer/economizer
by pass hoppers to accommodate the ash handling equipment. A minimum
headroom of 2.5 m (tentative, to be finalized during detail engineering) shall
be kept between hopper flange and platform to accommodate the ash
handling equipments. Bidder shall include necessary platforms, access to
platforms and supports for the ash handling equipments.

To enable the ash/slurry pipes from economizer/ economizer by pass hoppers
to be routed with minimum bends, it may be required to pass vertically
through the air/flue gas ducts. In such a case it is envisaged that Bidder shall
provide a pipe sleeve within the ducts through which the ash/slurry pipes
may be routed. Details of the pipe sleeves required will be finalized during
the detail engineering.

iii. Economizers shall be provided with:-

a) Minimum 1.5 m clear cavity height between two sections/banks
of the economizer for maintenance access

b) Access /Opening for each tube banks alongwith air/gas tight
hinged doors.

c) Arrangement (structural steel/runway beams, motorized hoists,
walkways platform alongwith runway beams etc.) for
removing, handling and placement of tubes banks/section at
ground level for repair / replacement. The size of platforms
shall be adequate to store 5-6 economizer assemblies as well
as adequate space for handling them.

d) Arrangement for off load water washing with necessary
drainage connected to nearest drain shall be provided for
economizer if two pass boilers are offered.

e) The header shall be provided with drains and suitable opening
with forged weld on caps for internal inspection and chemical
cleaning. Inspection openings with forged weld on caps for
headers

iv. On gas inlet side of the Economizer, provision of space shall be kept
for future addition of minimum 20% economizer surfaces.
Structure/hangers design to be suitable for loads due to this additional
water filled surfaces also.
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9.0 Regenerative Air Pre-Heaters (Bisector type or Tri-sector type) &
Steam Coil Air Preheaters (SCAPH)
9.1 Regenerative Air Pre-Heaters

Regenerative Air Pre-Heaters (Bisector type RAPH)

Air preheater shall be sized/designed to cater to following requirements:

NS(; DESCRIPTION BISECTOR TYPE
Primary Air Secondary Air
Preheater Preheater
(PAPH) (SAPH)
1. No. of Air Preheaters | Two Two
per Steam Generator
2. Sizing shall be based
on following criteria,
all conditions
considered to be
occurring together
i) Design Ambient Air 30°C- & 75% RH 30°C: & 75% RH
Temperature &
Humidity
i) Type of Coal Firing Worst coal, with Worst coal, with
max. max.
moisture moisture
iii) | Air Temperature Rise Adequate to | Adequate to achieve
across Alr Preheater aChIeve the the requ|red
required coal/air | secondary air
mixture temperature for
temperature at | stable combustion at
burner inlet at all | all loads and for
loads and for | complete range of
complete range of | specified coals
specified coals
iv) | Load Range a) 60% BMCR With Design/Best/worst coal
and maximum moisture, whichever
gives maximum flow with one set of
PAPH & SAPH
b) 100% BMCR with Design/ Best/worst
coal and maximum moisture whichever
gives maximum flow with both sets of
PAPH & SAPH
v) | Minimum average cold | 76 °C 76 °C
end metal temperature
at 100% BMCR (with
SCAPHSs out of service)
3. AH flue gas exit|125°C 125 °C
temperature
(corrected) at 100%
TMCR (800 MW unit
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NS(; DESCRIPTION BISECTOR TYPE
load) with range of
specified coal

4, Min. flue gas exit | 5°C above acid dew 50C above acid
temperature (for | point of flue gas dew point of flue
complete range of gas
specified fuels)

5. Air Leakage (at 100% | Less than 7% of the Flue gas weight
TMCR i.e. 800 MW unit | entering airheater
load for complete
range of coals)

IT. Regenerative Air Pre-Heaters (Trisector type RAPH)

Air preheater shall be sized / designed to cater to following requirements:

S. No. DESCRIPTION TRISECTOR TYPE
1. No. of Air Preheaters per | Two
Steam Generator
2. Sizing shall be based on
following criteria, all

conditions considered to be
occurring together:

a) Design ambient air | 30 °C & 75% RH
temperature & humidity

b) Type of coal firing Worst coal, with mix. Moisture
C) Air temperature rise across | Adequate to achieve the required
Air preheater coal/air mixture temperature at

burner inlet at all loads and for
complete range of specified coals

d) Load Range a) 60% BMCR with worst coal and
maximum moisture with one set of
RAPH in service.

b) 100% BMCR with worst coal
and maximum moisture with both
sets of RAPH in service

e) Minimum average cold end | 76°C
metal temperature at 100%
BMCR

3. Minimum AH flue gas exit | 125°C

temperature (corrected) at
100% TMCR (800 MW unit
load) with range of
specified coal

4, Min. flue gas exit | 5°C above acid dew point of flue
temperature (for complete | gas
range of specified fuels)

5. Air Leakage (at 100% | Less than 7% of the Flue gas
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ITI.

V.

S. No. DESCRIPTION TRISECTOR TYPE

TMCR i.e. 800 MW unit load | weight entering air heater
for complete range of coals)

For meeting the requirement of rated coal/ air mixture temperatures at
burner inlet at part load operations of steam generator with coals of
excessive moisture and under conditions of low ambient temperatures the
Bidder shall provide economizer bypass duct incase of bisector airpreheater
along with necessary dampers, expansion joints, structures etc. and sufficient
tempering air reserve is provided by the Bidder, the sizing of air preheaters
shall ensure that the rated mill outlet temperatures are achieved, for
complete range of specified coals, from 100% of TMCR (800 MW) to 100%
BMCR loads with economizer bypass closed and without reducing tempering
air reserve. Further, the bidder shall indicate the quantity of tempering air
reserve. Further, the bidder shall indicate the quantity of tempering air
reserve considered for Trisector air preheater design for loads 100% TMCR
(800W) to 100% BMCR loads for complete range of specified coals.

APH inlet/outlet flue gas/air ducts shall have aerodynamic design for even
distribution of air/flue gas at all loads.

Air preheater Construction shall conform to following:

S.No. | Design Requirements

1. | Type Rotary regenerative (Bisector Type), (Ljungstrom
or approved equivalent), with vertical axis of
rotation, enclosed with air/gas tight casing,
Sacrificing basket.

2. | Heating a) Cold end Made of corten steel,
Elements minimum 1.2 mm thick
b) Hot/ Made of carbon steel
Intermediate minimum 0.8 mm thick.
end
3. | Bearings (forced | c) Cold end Spherical roller thrust
lubricated and d) Hot end Radial guide bearing.
oil cooled)

Note: Only metallic hoses shall be used for bearing
cooling/lubrication. Rubber hoses are not acceptable.

4. | Air heater seals Externally adjustable and easily replaceable
seals.

ii. The maximum air-in leakage to flue gas after
3000 hours continuous operation of the boiler
with  coal shall be guaranteed and
demonstrated. The Bidder shall also
demonstrate that the drift in air heater
leakage (percentage change in air-in-leakage)
does not exceed 1%, one year after
demonstration of above guaranteed air-in-
leakage. Within this period of operation till all
air heater leakage demonstrations are
completed only external adjustments of seals,
without needing any shut down for
replacements and without internal
adjustments, shall be allowed. The seal
design/construction shall be such that the
above requirements are satisfied.
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S.No. | Design Requirements

ii. Seals shall have life not less than 2 years

(with leakages not exceeding guaranteed

limits)

2x100% peripheral AC drive, with gear box

and automatic clutching/declutching facility

ii. 1x100% independent air motor drive, with its
gear box and automatic clutching, declutching
facility for rotation during non availability of

A.C. drive system.

5. | Air Heater drive i

iii. An air receiver tank of storage capacity
adequate to operate air pre-heater using air
motors for 10 minutes (minimum) with no air
make-up during this period.

6 Two nos. inlet oil carryover detection probes
shall be provided for each APH

VI. Regenerative Air Pre-Heaters (Trisector type RAPH)

Air preheater shall be sized / designed to cater to following requirements:

S DESCRIPTION
No.

6. | No. of Air Preheaters per
Steam Generator
7. | Sizing shall be based on
following criteria, all
conditions considered to be
occurring together:
f) | Design ambient
temperature & humidity
Type of coal firing
h) | Air temperature rise across
Air preheater

TRISECTOR TYPE

Two

air | 40°C & 60% RH

Worst coal, with mix. Moisture
Adequate to achieve the required
coal/air mixture temperature at
burner inlet at all loads and for
complete range of specified coals
a) 60% BMCR with worst coal and
maximum moisture with one set of
RAPH in service.

b) 100% BMCR with worst coal
and maximum moisture with both
sets of RAPH in service

i) | Load Range

j) | Minimum average cold end | 76°C
metal temperature at 100%
BMCR

8. | Minimum AH flue gas exit | 125°C

temperature (corrected) at
100% TMCR (800 MW unit

load) with range  of
specified coal
9. | Min. flue gas exit | 5°C above acid dew point of flue

temperature (for complete
range of specified fuels)

gas

10.

Air Leakage

(at

100% | Less than 7.5% of the Flue gas

TMCR i.e. 800 MW unit load
for complete range of coals)

weight entering air heater
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NS(; DESCRIPTION TRISECTOR TYPE
11. Two nos. inlet oil carryover
detection probes shall be provided
for each APH

VII. Provide hoppers in air heaters for ash collection alongwith high ash level
switches/alarms.

VIII. Facilities/openings along with the grids for flue gas sampling and gas
temperature traverses on both the inlet and outlet sides of APH(s) shall be
provided.

IX. Alarms for failure of drive, lubrication system etc. shall be provided.

X. Air preheater rotor stand-still sensing device with alarm shall be provided.

XI. Off load water washing facilities (including hoppers, water connections etc.)
with drainage connected to nearest station drain shall be provided.

XII. Provide:

a) Sufficient space provision for future installation of minimum additional
15% of APH heating surface are shall be made in the design so that,
the same can be installed, if required. The bearings, supports,
casings, drives for APHs etc. as well as APHs supporting structures
and foundation loads are designed to take care of all the requirements
due to the above addition of heating surface. APH design shall enable
easy modular installation of heating surfaces including 15% additional
surface.

b) Soot Blowers in the flue gas hot end and cold end.

c) Air heaters elements arranged in baskets and easily removable in
groups/baskets for maintenance.

d) Basket removing facility along with/without removal gear if applicable
as per vendor’s standard design.

e) Handling facility = (covering structural steel/runway beams,
trolley/hoists, along with platform along runway beams) for
conveying, lowering and placement of elements/baskets to ground
level.

f) Hinged / bolted access doors in air heater housing for internal
inspection / cleaning / maintenance and for replacements of elements
without dismantling airheaters or alternate arrangement for
replacements of elements without dismantling airheaters as applicable
based on standard design.

g) Observation ports with vapour proof light at air inlet duct for rotor
inspection.

h) Facility for positioning of rotor while element replacement (manual or
otherwise),

i) Galleries and platform around air heater and access to observation

ports/access doors etc. Platforms to be capable of taking load and
storing elements for at least one sector
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1) Special T&P kit for removal of bearings and for replacement of shaft.
k) Sufficient space & platform provision for storage of Hot end &
intermediate baskets shall be made in design for overhauling /
maintenance of APH.

XIII. Provide thermocouple type fire sensing device and redundant temperature
element for each bearing and oil sumps. Fire-fighting facilities on cold end
and hot end of the air preheaters shall be provided and the fire-fighting
facilities shall cover both flue gas side as well as air of air preheaters.
Necessary w