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1.0

11

1.2

1.3

14

1.5

INTENT OF SPECIFICATION

The specification covers supply comprising design (i.e. preparation and submission of
drawing /documents including “As Built” drawings and O&M manuals), engineering,
manufacture, fabrication, assembly, inspection / testing at vendor's & sub-vendor’s
works, painting, maintenance tools & tackles, fill of lubricants, chemicals, reagents and
consumables required for pre-commissioning, commissioning , performance testing and
till one year of operation after handing over, mandatory spares along with spares for
erection, start-up and commissioning as required, forwarding, proper packing,
shipment and delivery at site, supervision of erection & commissioning, supervision of
trial run at site and Performance guarantee / Functional / Demonstration tests at site,
training of customer/client O&M staff, operation and maintenance of the system till
handing over and handover in flawless condition to BHEL’s customer of VENTILATION
SYSTEM (Main Equipment-AWU & UAF )with mandatory spares as per details in
different sections / volumes of this specification and various pre award agreements for
5X800 MW YADADRI TPS TELANGANA.

The contractor shall be responsible for providing all material, equipment & services,
which are required to fulfil the intent of ensuring operability, maintainability, reliability
and complete safety of the complete work covered under this specification, irrespective
of whether it has been specifically listed herein or not. Omission of specific reference to
any component / accessory necessary for proper performance of the equipment shall
not relieve the contractor of the responsibility of providing such facilities to complete
the supply, erection and commissioning, performance and guarantee/demonstration
testing of VENTILATION SYSTEM(Main Equipment-AWU & UAF).

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

The extent of supply under the contract includes all items shown in the drawings,
notwithstanding the fact that such items may have been omitted from the specification
or schedules. Similarly, the extent of supply also includes all items mentioned in the
specification and /or schedules, notwithstanding the fact that such items may have been
omitted in the drawing. Similarly, the extent of supply also includes all items required for
completion of the system and not withstanding that they may have been omitted in
drawings / specifications or schedules.

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




ooy ¥ o

SPECIFICATION No: PE-TS-417-554-A004

5x800MW YADADRI STPP(STAGE 2) SECTION: |

VENTILATION SYSTEM(AWU &UAF) Sub Section: A

INTENT OF SPECIFICATION
REV. 00 AUG 23

SHEET 3 OF 3

1.6

1.7

1.8

1.9

1.10

1.11

While all efforts have been made to make the specification requirement complete &
unambiguous, it shall be bidders’ responsibility to ask for missing information, ensure
completeness of specification, to bring out any contradictory / conflicting requirement in
different sections of the specification and within a section itself to the notice of BHEL
and to seek any clarification on specification requirement in the format enclosed under
SEC-1l of the specification within 10 days of receipt of tender documents. In absence of
any such clarifications, in case of any contradictory requirement, the more stringent
requirement as per interpretation of Purchaser / Customer shall prevail and shall be
complied by the bidder without any commercial implication on account of the same.
Further in case of any missing information in the specification not brought out by the
prospective bidders as part of pre-bid clarification, the same shall be furnished by
Purchaser/ Customer as and when brought to their notice either by the bidder or by
purchaser/ customer themselves. However, such requirements shall be binding on the
successful bidder without any commercial & delivery implication.

The bidder’s offer shall not carry any sections like clarification, interpretations and /or
assumptions.

Deviations, if any, should be very clearly brought out clause by clause along with cost of
withdrawal in the enclosed schedule (in Sec — Il); otherwise, it will be presumed that the
vendor's offer is strictly in line with NIT specification. If no cost of withdrawal is given
against the deviation, it will be presumed that deviation can be withdrawn without any
cost to BHEL/its customer.

In the event of any conflict between the requirements of two clauses of this specification
documents or requirements of different codes and standards specified, Sub-Section - C
shall prevail over Sub-section — D, however more stringent requirement as per the
interpretation of the owner shall apply.

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

For definition of word like Contractor, bidder, supplier, vendor, Customer/ Purchaser
Employer, consultant, please refer relevant clause of NIT.
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YADADRI THERMAL POWER STATION

PROJECT INFORMATION

Name of the Project

YADADRI Thermal Power Station

Station Capacity

5X800 MW ( Coal based )

Owner

Telangana State Power Generation
Corporation Limited ( TSGENCO )

Site Location

Site is located 7 km from the NH5.

Latitude

16° 42'20.40 N

Longitude

79° 34'41.56 E

Nearest Town

30 Km Miryalaguda

Nearest Railway Station

6.5 Km Damercherla

Nearest Airport

130 Kms (Vijayawada)

BlowNlo|us| w |NF

Site Conditions

Ambient Temperature

Daily minimum (

10°C
average)
Daily maximum ( 47°C
average)
Design Ambient 50°C
Temperature
Ambient temperature °
38°C
( performance)
Relgtlve Hu_m_ldlty for 48-84 %
design / efficiency
Annual rainfall, mm 600 mm

Plant Elevation above
MSL

85 m above MSL

Mean Wind Speed

44 m/s

Wind Pressure

As per the latest revision of IS
875/1987

Seismic co-efficient

Zone-lll as per IS- 1893 (Part-1V)
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1.0 INTRODUCTION
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SPECIFIC TECHNICAL REQUIREMENT
FOR 5X800MW YADADRI (STG 2)
VENTILATION SYSTEM-AWU &UAF

SECTION -1

REVISION 00

SUB SECTION: C1A

(PART 1)
TABLE 1
Sl no. Equipment Make already approved Document number/Remarks
Air Washer and i
1 Irvashe ? dits Advance Ventilation
accessories
2 UAF and its accessories Advance Ventilation DATA SHEET & GA FOR AIR WASHER &
UAF ALONGWITH FAN AND PUMP
3 Pumps for above UAF and Air Flow more AIR WASHER LAYOUT ALONG A ROW AND
washers BPI;(TI\)N
4 Centrifugal Fan for AWU/UAF Advance Ventilation
5 Associated Piping As per approved drawings
. . DATA SHEET & GA FOR PRE AND FINE
6 Pre Filters Puromatic FILTERS
Differential pressure
7 'p Honeywell
transmitter
Pressure transmitter for
8 Honeywell
pump
9 Pressure transmitter for Fan Honeywell
Level Transmitter for AWU
10 tank Honeywell DATA SHEET FOR INSTRUMENTS FOR
an VENTILATION SYSTEM
11 Flow meter in make up line Instrumentation Engineer INSTRUMENT SCHEDULE WITH TAG
NUMBER
Humidistat ( for LT,HT and
12 Boiler MCC) /Temp cum Siemens
humidity sensor
13 Temperature Gauge GIC
14 Pressure Indicator GIC
15 Temperature Indicator GIC
DATA SHEET FOR MOTOR FOR FAN AND
16 Motors LHP PUMPS
17 Valves Bankim /Leader/Siemens (for
. DATA SHEET & GA FOR VALVES AND
Motorized valve) STRAINER
18 Strainer DS Engg

Above drawings/ Quality plan to be followed are already approved and are placed at drawing section of this

Specification.

DATE: AUG 23




SPECIFIC TECHNICAL REQUIREMENT SECTION - |

FOR 5X800MW YADADRI (STG 2)

REVISION 00 DATE: AUG 23

SUB SECTION: C1A
VENTILATION SYSTEM-AWU &UAF

(PART 1)

Basic engineering of Ventilation system such as Heat load, P&ID ,Fan & pump capacities of
equipment have already been finalized with customer for Powerhouse and ESP / FGD
Building.

Equipment /Layout drawings for specific makes of respective equipment (as per Table 1)
have been finalized and are attached of this specification. In case bidder finalizes these
makes, bidder is not required to submit these drawings/documents afresh. However, bidder
shall be required to endorse the documents attached during detail engineering.

Further, it may be noted that bidder has the option to choose different makes (other than
those for which drawings/ documents have been attached in the specification) for these items
from the list of makes of sub vendor items attached at Sub Section E

In such a scenario, Bidder will have to submit Engineering document for such items in line
with details mentioned in respective equipment GA/documents attached at Appendix 1.
However, any data which is proprietary in nature or standard for the model offered by OEM
or not specifically insisted in this tender specification of the respective equipment may be
updated/ modified suitably.

Above Major Items/ equipment are under Bidder scope of supply.

Bidder shall check and match required material and supply as per shipping/packing list. In
case any mismatch /shortfall in receipt of material is noticed by BHEL the same shall be
brought to Bidder notice for redressal without any financial /delivery implication to BHEL.
After receipt of the material, storage & preservations including ward and watch of the
material issued to them by bidder shall be under BHEL scope. Loss/ damaged material
received, if any, shall be made good by bidder without any commercial impact to BHEL.

Civil Requirements

Bidder to note that civil details have already been finalized based on attached mechanical
drawings and are under various stages of construction by BHEL. Bidder to supply air
washers/UAF and its associated systems such as pumps, piping, Valves strainer etc
considering these Civil inputs for powerhouse and ESP/FGD building(Refer Air washer
layout in drawing section for reference). Any change required by bidder in these civil
facilities during erection shall be carried out by bidder themselves.

S. No. | Equipment Civil Foundation Details Foundation Scope

Containerized Air washer with pump (outside AWU)

a. 280000 CMH AWU with Fan 8500x8500 mm | BHEL

Pump 2050 x950x350 mm
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REVISION 00 DATE: AUG 23
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VENTILATION SYSTEM-AWU &UAF
(PART 1)

SUB SECTION: C1A

UAF with pump (For ESP and FGD buildings)

b. 100000 CMH UAF 4000x300x625(Ht)mm BHEL
UAF Fan 2606x2536x600mm

Pump 1800 x950x300mm

Electrical & Control Requirements

Bidder to note that electrical and C&I details have already been finalized based on attached
mechanical drawings. Feeder details of motors and tentative BOQ of instruments to be
supplied for the system is indicated in the table below.

S.No | Items Motor rating (Kw) Configuration
W-working
S- Stand by
1. Centrifugal fan (140000 CMH / 85 55 24 W
mm WC SP)
2. Centrifugal pump (min 310 CMH / 45 12 W+12 S

min 30 m head)

1. Centrifugal fan (100000 CMH / 60 30 5W
mm WC SP)
2. Centrifugal end suction pump (min 77 | 15 5W+5S

CMH / 30 m head)

For scope matrix of Electrical items between BHEL & vendor, please refer Scope matrix
table at Electrical section of this specification
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BOO of Instruments to be supplied (Typical)

Instrument type Tentative qty
Differential pressure transmitter 34
Pressure transmitter for pump 68
Pressure transmitter for Fan 58
Level Transmitter for AWU tank 34
Flow meter in make up line 17
Humidistat ( for LT,HT and Boiler MCC)/Temp cum 20
RH Sensor

Temperature Gauge 51
Pressure Indicator 68
Temperature Indicator 34

Bidder to refer approved P&ID for detailed instrument requirement
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2.0

2.1

Specific Points to be taken care by bidder:

1) Bidder to provide Site Erection drawing, Shipping list , packing list, Assembly
drawing, Piping drawing etc to enable Equipment erector at site for ease in
erection after award of contract.

2) Any material shortfall observed during due course of erection shall be replenished
by bidder with no financial/commercial implication on BHEL.

3) If equipment supplied is found to be inefficient during operation. Bidder shall set
right the same with no commercial or delivery implication on BHEL.

4) Drain piping to nearest drain around shall be supplied by bidder

5) Bidder shall supervise in erection, commissioning (including Electrical and
Control part) and PG test (approved document for the same is attached in drawings
section.)

Any item/ equipment not specifically mentioned in this tender but required for
successful erection, commissioning and successful PG test of the its system shall
be in bidder’s scope of supply.

SPECIFIC REQUIREMENTS

Design Criteria for Ventilation system:

Outdoor conditions shall be considered as follows: -

Summer Monsoon Winter
DBT (°C) 427 30.9 15.7
WBT (°C) 26.5 26.3 13.6

10% margin shall be considered while sizing the equipment.
All equipment shall be designed for continuous duty.
All ventilation system shall operate on 100% fresh air.

The air washer shall have minimum 90% saturation efficiency and UAF shall have

60% saturation efficiency.

Air Velocity through different system equipment should be maintained as follows:
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a. Intake Louvers (except for AWU/UAF Units): 2m/s through face area (Max.)
b. Exhaust Louver: 2m/s through face area (Max.)

c. Volume Control dampers: 10m/s through face area (Max.)

d. Back Draft dampers: 5m/s through face area (Max.)

e. Moisture eliminators and Intake Louvers for AWU/UAF Units: 2.5m/s through

face area (Max.)
f.  Supply Air Grills: 6m/s through face area (Max.)

vi)  Motor rating for centrifugal fans with backward curved blades and axial flow fans
shall be minimum 115% of the fan power at duty condition. Motor rating for Pump

motor shall be minimum 115% of pump power at duty condition.

4., EQUIPMENT AND SERVICES PROVIDED FOR VENTILATION SYSTEM:

4.1 AIR-WASHERS
a) Four (4) Nos. Packaged type Air washer units (AWU), each having a capacity of min.
2,80,000 m3/hr with 85 mm WC static pressure for each T.G. building considered. In
total, 12 nos. air washers each of min. 2, 80,000 m3/hr. capacity for all 3 units shall be
provided.

b) Fan shall be 4 no. Top discharge on A row side(for 2 Air washers) and 4 no. side discharge
on B row side(for 2 Air washers)) for Each power house .PI refer GA for details

b) Each air washer comprises of:

(i) Two (2) no. (2 x50% duty) Centrifugal fan backward inclined, DIDW Type, complete
with electric drive motor, drive Pulleys, V-belt, belt guards, cushy foot mountings, slide
rails, removable drain plug, and other accessories etc. and filter back wash

arrangement.

(i) Two (2) nos. (2 x 100 % duty) Back pull out / Horizontal Split Casing type centrifugal
pumps for circulation of water shall be considered. Pump suction shall be provided with
pot strainer with by-pass valves, inlet and outlet pressure gauge and filter back wash

arrangement.

A spray nozzle system consisting of two banks spray system each connected to individual

headers, flow regulating valves (Globe valve at Pump outlet) for controlling flow to spray
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header. Nozzles shall be of stainless steel, pressure drop across nozzle shall be 1.4 - 2.4
Kg./sg.cm.

For details refer approved drawing provided

c)
d)

f)
9)

h)

)

K)

p)

Moisture eliminators of die-extruded PVC construction.
Automatically cleanable type Stainless Steel mesh filters complete with SS / Aluminum
frame continuously flooded with water by double bank of spray header with Stainless Steel

water spray nozzles spraying water over the filters in the direction of airflow.

Air filters (SS-316) complete with fixing frame.

Intake louver with frame & bird screen (of GI Construction).

All valves, pipes, nuts & bolts, pipe hangers, supports, internal fittings and supports
including ball float valves for makeup water connection, Low-level Switch with Alarm, quick-
fill connection with valve, drain piping with valve up to the nearest drain point and overflow

connection with siphon.
Inspection door and marine lights with ladder for different section and cat walks as required.
Drain pipe with siphon, marine light in each section.

No masonry Room shall be provided for the Air washer units including its accessories. All
accessories including centrifugal Fans shall be placed inside a double skin sheet metal
casing. However, the water circulating pump sets shall be located outside this AWU casing

which shall be provided with canopy.

Double skin panel (inside and outside) shall be fabricated using (24 G) galvanized steel,
with 25 mm. thk. Polyurethane insulation in between GSS channels. Outside skin shall be

pre-plasticized & inside sheet shall be plain GlI.

Efficiency of centrifugal fan and pump shall not be less than 70%.

For further details of Air Washer Units, refer Section-l, Sub-Section-C2A for Customer
specification and P & ID for Air washer system and UAF’s (Annexure-B) of this
specification.

Electrical feeder suitable for following motor rating shall be provided for Air washer
equipment. Bidder to ensure that motor rating is not more than the rating mentioned below.
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4.2

UAF- Unitary Air Filtration

One (1) no. Sheet metal type Unitary Air Filtration system (UAF) having adequate capacity
and static pressure shall be placed at roof of each ESP Control bldg. and 2 no. at roof of
each FGD MCC cum Control Bldg stage 2.

Fan shall be 1 no. side discharge on Roof of ESP /FGD building row side for Each
UAF .Pl refer GA for details

One (1) no. UAF comprises of:

a) One (1) No. (1X100%) Centrifugal fan backward inclined, SISW type, complete with
electric drive motor, drive Pulleys, V-belt, cushy foot type mounting, belt guards,
slide rails, removable drain plug and other accessories etc. Both inside and outside

of surfaces of all parts of the fans shall be spray galvanized.
b) Fresh air intake louver with bird screen of Gl construction.

c) Two (2) Nos. (2 x100 % duty) Back pull out / Horizontal Split Casing type centrifugal
pumps for circulation of water. Pump system shall be provided with pot strainer with
by-pass valves, inlet and outlet pressure gauge with isolating cock, fitting and
accessories, complete with makeup water plumbing with hangers/supports, float
valve, internal fittings and supports, over flow connection and drain connection with
valve and siphon and filter back wash arrangement. Each Pump motor set shall be

provided with canopy.

d) Automatically cleanable type Stainless Steel mesh Filters complete with SS /
Aluminium frame continuously flooded with water by one bank of spray header with

Stainless Steel water spray nozzles spraying water over the filters in the direction of

airflow.
e) Moisture eliminator sets of die-extruded PVC construction.
f) Gl sheet metal casing with inspection window, ladder and catwalk, water tank,

flexible connection piece with tank.

g) UAF chamber of sheet metal (2mm MS) construction with 3mm thick MS tank etc.
Both the casing & the water tank shall be of epoxy painted from inside & outside and
shall be complete with all valves, pipes, nuts and bolts, pipe hangers, supports,
internal fittings and supports, suction pipe connection with coarse strainer, Low

Level switch with alarm, make-up water connection with ball float valve, overflow
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5.4

5.5

connection with siphon, drain connection with valve, quick fill connection with valve

etc.
h) Intake louver with frame & screen (of GI Construction)
i) Inspection door with ladder, marine light and cat walk in the spray chamber.
i) Efficiency of centrifugal fan and pump shall not be less than 70%.
k) Each Air washer/UAF unit shall have one local control panel located near each air
washer/UAF unit for its control. For further details of please refer Section-I, Sub-
Section C2A.
)] For details of Unitary Air Filtration, refer Section-I, Sub-Section-C2A for Customer
specification and approved P & ID for Air washer system and UAF’s drawing section
AIR WASHER
a) Moisture Eliminators plates: 100% virgin PVC die-extruded construction of minimum
finished thickness of 2 mm.
b)  Moisture Eliminator Frame: 22 SWG Gl sheets and Gl angle of adequate strength. ft
sleeve: EN - 8 or eqgv.
c) Distribution plates: 18 G GSS to have 50% free area.
d) Tank: Black MS for sheet metal Air washer (6mm) thk (Epoxy paint both inside and
outside of tank). Min depth -800mm
e) Piping: MS Heavy class (Galvanized) to IS: 1239 Part | or IS: 3589 depending on size.
f) Suction Screen for Water: SS (40 mesh size 2 nos for each air washer)
g) Spray and flooding nozzles: SS

UNITARY AIR FILTERATION

a)

b)

Eliminators plates: 100% virgin PVC die-extruded construction of minimum finished

thickness of 2 mm.

Top Surface of the UAF shall be thermally insulated with 13 mm thick thermal insulation

made of Aluminium foil faced closed cell elastomeric Nitrile Rubber (of density min. 40

Kg/CuM) / XLPE (of density min. 33 Kg/CUM) or equal having a thermal conductivity

not exceeding 0.035W/MK. The insulation shall have self-extinguishing & non-dripping

properties against fire attack. Insulation shall be covered with metal sheet of min 18

SWG.
Tank: M.S. 3mm thick (Epoxy Paint) both inside and outside of tank.
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5.6

d) Casing: M.S. 2mm thick (Spray galvanized or two coats of epoxy paint).

e) Distribution plates: 18 G GSS to have 50% free area.

f) Piping: MS Heavy class Galvanized to IS: 1239 Part | / IS 3589 depending on size.
g) Suction Screen Water: SS.

h)  Spray and flooding nozzles: SS.

i) Banks: Single bank type (along the air flow), spraying water over the filters.

AIR FILTERS

5.6.1 PREFILTER

5.7

5.8

a)  Filter Media: The filter media shall be of High Density Poly Ethylene

b)  Efficiency: efficiency shall be about 90% down to 10-micron size particles when tested
in accordance with BS: 6540 / ASHRAE — 52-76.

c) Allowable pressure drop: Initial pressure drop — Not to exceed 6.0 mm WC at rated
flow. Final pressure drops- Up to 10 mm WC.

d) Frame Work 18 G GSS. Filter mounting frame shall be Gl angle iron frame of
adequate thickness.

e) Size — 610 x 610 mm (Approx.)

f) SS FILTER (for Air washer / UAF units) The filters shall be washable/cleanable type
construction of SS 316 wire netting with three or more layers of wire mesh of different
mesh sizes stitched together and held in a SS / Al frame of adequate thickness but not
less than 18 SWG for Al and 20 SWG for SS suitable for long use in an industrial plant.
The filter when flooded shall have a filtration efficiency of 90% down to 10 microns. The
filter mat shall be weaved with SS wire of 0.16mm diameter providing an aperture of
max 0.025mm

g) The pressure drop across the filter shall be restricted to 8 mm of WG in clean condition

and 12 mm of WG in dirty condition.
WATER FILTER FOR UAF
As per clause no. 5.6.1(F)

VALVES:

a) Valves shall have full sizes port and suitable for horizontal and as well as vertical
installation.

b)  Valves for regulating duty shall be of globe type suitable for controlling throughout its
lift.
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c) Gate, Globe and stop check valves shall have bonnet back seat to facilitate easy
replacement of packing with the valves in service.

d) All safety / relief valves shall be so constructed that the failure of any part does not
obstruct the free discharge.

e) Manual gear operator shall be provided for valves of size 250 NB and above.

f)  All valves with rising stem shall have position indicators.

g) Allvalves shall be provided with locking arrangement.

h)  All water line valves shall be of cast iron body for sizes 65 NB and above conforming to
IS: 14846 and Gun metal construction for sizes less than 65 NB conforming to IS: 778.
Cast iron parts shall conform to IS: 210 Gr. FG 260.

Tentative BOQ of valves (Pl refer approved P&ID for valve requirement of Air washer and UAF )

S.NO | SIZE Valve Total gty STAGE2
1 40 GATE VALVE 68
2 100 GATE VALVE 5
3 125 GATE VALVE 10
4 200 GATE VALVE 12
5 250 GATE VALVE 24
6 100 GLOBE VALVE 10
7 200 GLOBE VALVE 24
8 100 CHECK VALVE 10
9 200 CHECK VALVE 24
10 125 POT STRAINER 10
11 250 POT STRAINER 24
12 100 MOTORZIED BUTTERFLY VALVES 10
13 200 MOTORZIED BUTTERFLY VALVES 24

5.9 CENTRIFUGAL PUMP

a) Pump shaft: EN-8 as per ES-900

b) Casing: Castironto IS: 210 GR. FG-260.

c) Shaft Sleeve: SS 316/ Bronze as per 1S-318.

d) Base plate: Carbon steel as per the 1S-2062 Gr.B.
e) Bolt and nuts: M.S. (Epoxy painted / Galvanized).

f) Type of seal: Mechanical




SPECIFIC TECHNICAL REQUIREMENT SECTION - |

REVISION 00 DATE: AUG 23

FOR 5X800MW YADADRI (STG 2)

SUB SECTION: C1A
VENTILATION SYSTEM-AWU &UAF

(PART 1)

For further details of individual equipment listed at Sl.no 4 & 5, kindly refer attached
customer specification Section-1, Sub-Section-C2A for Customer specification.

7.0 PLANT CONTROL FOR EVAPORATIVE COOLING AND VENTILATION SYSTEM
1. Refer approved Control philosophy in drawing section for details

2. The operation of the Ventilation plant and associated Air washers/UAF shall be done from
the PLC based control System which is common with air conditioning system (PLC shall be
part of the air conditioning system package).

» PLC based controls in the ventilation system is provided only for the air washers of
the powerhouse building and UAF for ESP control building and FGD MCC cum
control building.

2. Air washer units shall be started/stopped by initiation from air conditioning system PLC and
the starting/stopping of fans and pumps shall be automatic upon such initiation.

3. There shall be inter-locking of the Fire dampers & AWU/UAF with the PLC panel of the air
conditioning system (part of air conditioning system package) and the fire alarm panel (part
of fire protection and detection system package).

4. The operation of the pumps shall be interlocked with the low level of water in the sump.
High level of the sump shall be annunciated. The standby pump shall be started
automatically when the working pump is stopped/tripped.




SPECIFIC TECHNICAL REQUIREMENT SECTION - |

FOR 5X800MW YADADRI (STG 2)

REVISION 00 DATE: AUG 23

SUB SECTION: C1A
VENTILATION SYSTEM-AWU &UAF

(PART 1)

8.0

Miscellaneous control requirements

a. Separate emergency local stop push button shall be provided for each pump, fans
etc. of ventilation system by BHEL

ACCEPTANCE TEST

Temperature test at the out let of Air washer & UAF. Both DB and WB temperature shall be
measured by measured by sling psychrometer which will have accuracy of +/-0.5% with at
least count of 0.5 deg C. This will be carried out for 24 hrs. Continuously and readings will
be taken every one hours interval. Standby equipment should be changed over during
these 24 hours. This test shall be carried out during summer. The format for recording the

readings is enclosed at drawing section

Performance test of the Ventilation system shall be carried out at site after proper
installation. The site test shall include performance testing of equipment for 72 continuous
hours in summer or monsoon and 24 continuous hours in winter. Bidder, as may be

required to carry out site tests shall arrange all instruments, tools etc.

The following measurements are also to be done prior to the acceptance of the plant by the
client:
01. Air Quantity measurement to be taken at the Inlet Louver to establish the
Equipment capacity in line with the specification requirement.
02. Power consumption to be measured for each equipment to establish the total
Guaranteed Power consumption.
03. Measurement of Noise and Vibration for different Equipment.
04. Establishment of the saturation efficiency for all the Air Washer and Unitary Air
Filtration Units.

05. Design dry bulb temperature and relative humidity of conditioned air
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Instruments required for performance testing of various equipment / system of the package
shall be arranged by Vendor at site. All calibrated instruments to be used for the tests at
manufacturer's works/site shall be arranged by the bidder. Any Electrical/C&l items and

accessories like junction box, glands etc. shall be included by vendor in his scope.

Bidders shall guarantee to maintain specified inside design conditions during summer,

monsoon and winter and also even if the internal equipment load varies from 100% to 25%.

Besides the system performance as above, bidder shall guarantee major technical
parameters of various equipment’s as per design basis / details furnished.

9.0 GENERAL

9.1 Basis of design, all calculations including heat load calculations for all seasons, equipment
selection criterion, layout drawings/ schemes/G.A. dwg and documents like data sheet/
technical particulars etc. are subject to Customer approval during detail engineering stage.

9.2  All drawings and documents shall be computer based.
9.3  All commissioning spares & consumables for trouble free operation shall be provided.

9.4 Quality Requirements in the Technical Specification are indicating minimum requirements
for inspection and testing. Vendor shall note that quality plan is subject to Customer &
BHEL approval during detail engineering stage.

9.5 Indicative list of makes is enclosed elsewhere in the specifications; however, this
equipment’s / items shall be subject to Customer & BHEL approval during detail
engineering Stage.

9.6 Instruments required for performance testing of various equipment / system of the package
shall be arranged by Vendor at site.

9.7 Instrument for testing shall be calibrated by Ventilation plant supplier before taking up
testing.
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9.8 Inserts or any support arrangement for fixing ducting, fans, piping etc. shall not be provided
by BHEL except for supporting structure mentioned in exclusion. Necessary supports may
be taken from nearest structure / walls / roofs / floors etc. by Vendor.

9.9 Drain piping for ventilation equipment shall be supplied to the nearest drain by bidder.
9.10 Tools & tackles as required for regular maintenance shall be supplied by Vendor.
9.11 Temperature gauges shall be provided with thermo wells and fixing arrangement.

9.12 Pressure gauges shall have provision for air venting. Three way valves shall be used which
shall have air venting provision.

9.13 Matching sockets / stubs (weld type) for flow switches and other instruments shall be
supplied.

9.14 Tender drawings enclosed form the part of specification and the bidder shall check the
space requirements.

9.15 The drawings/ documents submitted by vendor shall be complete in all respects with
revised drawing submitted incorporating all comments. Any incomplete drawing submitted
shall be treated as non- submission with delays attributable to vendor’s account. For any
clarification/discussion required to complete the drawings, the bidder shall himself depute
his personal to BHEL / Customer’s place any number of time as per the requirement for
across the table discussions/ finalizations/ submissions of drawings.

9.16 Bidder to note that the P&ID shows only the bare minimum requirement of valves and
instruments. Any instrumentation & valves as required for the completion of the system in
line with technical specification shall be provided by bidder during detailed engineering
without any commercial implication.

9.17 All the equipment of Ventilation system shall be designed for continuous duty for continuous
operation of 24 hours a day.

9.18 All codes and standards shall be as per contract specifications.

9.19 All chemical, regents, lubricants and consumables such as grease etc. required for pre-
commissioning, commissioning, performance testing and till one year of operation after
handing over shall be provided.

9.20 Vendor to furnish drawings / documents as per the drgs. /documents submission schedule
given in the contract.

9.21 All electrical equipment shall be suitable for the power supply fault levels and other climatic
conditions indicated in project information / synopsis enclosed with the specification and
Section-I, Sub-Section-C3 of the technical specification.

9.22 The bidder’s proposal shall be for equipment in accordance with the Tech. Specification.
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9.23 In the event of any conflict between the requirements of two clauses of this specification
documents or requirements of different codes and standards specified, the more stringent
requirement as per the interpretation of the owner shall apply.

9.24 Bidder to note that BHEL reserve the right for drg/doc submission through web based
Document Management System. Bidder would be provided access to the DMS for drg/doc
approval and adequate training for the same. Bidder to ensure proper net connectivity at
their end.

9.25 Besides the system performance as above, bidder shall guarantee major technical
parameters of various equipment as per design basis / details furnished.

9.26 The guarantee tests shall cover but not limited to the following rated parameters for smooth
operation of ventilation system.

» Design dry bulb temperature and relative humidity of conditioned air, Auxiliary
power consumption, Vibration and noise level etc.

» Performance test of the Ventilation system shall be carried out at site after
proper installation. The site test shall include performance testing of equipment
for 72 continuous hours in summer or monsoon and 24 continuous hours in
winter. Bidder, as may be required to carry out site tests shall arrange all
instruments, tools etc.

» All calibrated instruments to be used for the tests at manufacturer's works/site
shall be arranged by the bidder. Any Electrical/C&l items and accessories like
junction box, glands etc. shall be included by vendor in his scope. Only those
items shall be provide free of cost which are categorically listed in the Electrical
scope sheet of technical specification.

9.27 Though its endeavoured to provide accurate BOQ. Nevertheless, Instrument /Valve BOQ
mentioned in tender are indicative. Any other items(instruments) required for completion of job of

system shall be supplied by bidder without any commercial impact and shall be deemed to be
included in bid.

10.0 EXCLUSIONS

Items of works listed below are excluded from scope of the Ventilation plant supplier.

10.1 Construction of foundations for Ventilation equipment’s i.e, air washer unit and UAF along
with pumps.
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11. ELECTRICAL

For electrical requirements of system, refer Electrical Section-I,

12. CONTROL AND INSTRUMENTATION -

For controls and instrumentation of Ventilation system, refer C&I Section-I,
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Services to be provided by the bidder

1.1 Detailed Erection and commissioning procedure shall be submitted by successful

bidder for carrying out the erection and commissioning at site by BHEL.

1.2 Scope of Supervision for Erection & commissioning: Tentatively following visits shall
be planned by site team which shall be as follows: -
a) One visit for supervision for erection of AWU/UAF with accessories
b) One visit for Supervision of commissioning of AWU/UAF with accessories
¢) One visit for Supervision of Trial run/PG Test
d) Any additional visit as per requirement of BHEL site office during erection of
equipments.
Note: Bidder shall be informed at least 10 days in advance for the requirement of visit at
site. Visiting team shall consist of one expert of bidder.
Instructions for storage and preservation of its equipment same shall be provided to BHEL
during handing over
Training to customer’'s O&M staff at site during visit for supervision of E&C and maintenance

services.
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VENTILATION SYSTEM
1.00.00 INTRODUCTION
1.01.00 The purpose of the system is to provide ventilation for different areas of
1X800 MW Supercritical Thermal Power Plant (Stage —VII, Unit #12 at
othagudem Thermal Power Station, Telangana) to achieve the following :-
i) Acceptable working environment.
ii) cavenging out structural heat gain and heat load from various
equipment, hot pipes, lighting etc.
iii) Dilutioq of air polluted due to generation of obnoxious & hazardous
gaseous/aerosol contaminants like acid/chemical fumes, dusts etc.
1.02.00 Evaporative Cooling, System with Air Washer Units (AWU) shall be adopted for
the ventilation of the fgllowing areas of Power House Building:
i) TG Hall
ii) MCC, Switchgear roows and cable spreader rooms
iii) Battery Charger Rooms
1.03.00 Mechanical Dry Ventilation System wijth either Supply or Exhaust Fans shall be
provided for the following areas of the Rower House Building:
i) Battery Rooms
ii) Elevator Machine Rooms
iii) Toilets
1.04.00 Mechanical Dry Ventilation System with Exhaust Fans shall be provided for the
following areas of Mill Bay:
i) Coal Conveyor Tripper floor
1.05.00 Similarly evaporative cooling system with Unitary Air Filtration Nnits (UAF) shall
be provided for the ventilation system for the MCC / Switchgear Rooms and
other non-AC areas of the following areas:
i) Non-AC areas of ESP Control Building
ii) Ash handling electrical / control building.
iii) CHP control building
DEVELOPMENT CONSULTANTS V.IID/S-2 : 1

(e-PCT-TS-K-02-2014-15-Vol IID-SECTION-III)
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1.05.00 Dry Ventilation System with either Supply or Exhaust Fans shall also be
provided for the following Auxiliary Buildings:

a) DG and Compressor House

c

Ash slurry pump house

C) HFO & LDO forwarding pump house
CW treatment building

DM Plant building

DM, service and potable water pump house
Non-AC areas of Chemical House
CPU Regeneration Building

witch yard control building

)i CW Pump House

k) AHP §ompressor Building

) Non-AC\areas of Service Building

)

)

0)) Clarified water pump house
) Centrifuge building

r) Store Building

2.00.00 SYSTEM DESCRIPTION

2.01.00 Evaporative cooling system by adoptiog Air Washer Unit (AWU) is to be
provided for the ventilation of Power Hoyse Building. Cooled and filtered air
from Air Washer Units should be distributed by means of ducting to the TG
building near various heat sources like turboxgenerator, condenser, boiler feed
pump, HP & LP heaters, oil coolers etc. Thequantity of air exhausted should
be kept lower than the quantity of air supplied (usually 60-65% of the supply air
is exhausted) in such a way that a little over pressure is maintained inside the
hall. This will reduce infiltration of outside hot and d

—

On the basis of net heat gain and assumed temperalyre rise, the supply air
quantity for TG hall is to be worked out. This air quaqtity will be supplied
from four (4) AWU - two (2) being placed on B-C bay at Be-aerator floor and
two (2) being located outside A row of Power House building. Such division
and location area is decided to achieve effective air distribytion with fewer
amounts of duct work and less pressure drop in fans with no\cross-over of
ducting across A-B bay.

DEVELOPMENT CONSULTANTS V.IID/S-2 : 2
(e-PCT-TS-K-02-2014-15-Vol IID-SECTION-III)
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2.02.00

2.03.00

The Air Washer Units will primarily serve TG hall and the electrical areas like
MCC Room, Switchgear Room and Cable Spreader Room. The washed air
supplied to MCC / Switchgear / Cable Spreader Rooms will be exhausted
outside through gravity dampers / exhaust fans (usually 60-65% of the supply
air is exhausted to maintain a little overpressure inside the room). Fire dampers
(Motorized) shall be provided in the supply air ducting / fans leading to all
electrical rooms (MCC, Switchgear etc.).

The supplied air in the lower level of TG hall after taking the heat load of TG
bay rises through different openings to the upper floors and is then finally
xhausted by means of Roof extractors placed over the roof of TG Hall.
me quantity of air leaks out through various leakage areas due to the
oveypressure maintained inside the TG Hall.

All these Air Washer Units shall be of package type construction enclosed in
sheet metal casing to avoid the problem of water seepage and also to reduce
load on Ruilding structure. Sump of AWU to be made out of sheet metal /
masonry opnstruction with anti-corrosive paintings. All accessories (except
water circulation pumps with drive motors, strainers and some portion of
piping) shall be placed inside the AWU casing.

Roof extractors are to be provided with rain water protection cover.

While developing \the layout, all fresh air ventilation louvers shall be
considered 1000 mry from floor level and directed downwards at an angle.
Ventilation fans on AB\bay roof shall be kept staggered and shall not be near
the centerline of turbo generator set.

Exhaust (pull type) ventilation system is adopted for the Battery Rooms by
providing Bifurcated type axial flow exhaust fans (1R+1S) of spark proof
construction and with flame proof motors and fusible link type fire dampers. In
the event of failure of any of the battery room exhaust fans, the second fan
will be put into operation to take, care of the ventilation need of this Battery
Room. All the parts of this system\coming in contact with acid fumes shall be
epoxy painted. The air discharge frgm the Battery Room shall be taken to a
high level (around 1M above TG Bujlding Roof Level) through an exhaust
duct (MS Epoxy painted). In case \touting of such exhaust duct is not
feasible, the steel parts in a radius of atound 5M from the discharge end of
the Battery Room Exhaust Fans shall have to be painted with acid resistant
epoxy resin based paint. Intake Air for the\battery room shall be drawn from
the adjacent TG hall through manually operated louver shutter provided in the
Battery Room.

A negative pressure shall be maintained inside the Battery Room to prevent
leakage of acid fumes and other hazardous gases oytside the Battery Room.

Coal conveyor tripper floor of the Mill Bay shall be entilated by means of
Roof Extractors. Air intake louvers should be providey at lower level for air
entry to the coal tripper floor.
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2.04.00 Pressurized Ventilation system shall be provided for the Elevator Machine
rooms with the help of wall mounted Fan-Filter Units. Air will be exhausted
through Back Draft Dampers.

2.05.00 Exhaust Ventilation system shall be provided for the Toilets by installing wall
mounted type exhaust fans. Air will enter the toilets through door grilles.

In the MCC/ switchgear room of ESP, AHP & CHP Control Building, washed
and filtered air supply will be provided by the Unitary Air Filtration Unit due to
the reasons that the this building is located in a very dusty zone and heat load
of this Building is high.

2.07.00 Ventilation provision for Auxiliary Buildings in various locations shall be done
as follows:

Sl. Buihfn\g Ventilation System
No.

1. Electrical MCC/Switchgear | Washed and filtered air supply from Unitary
areas of ESR Control Building. | Air Filtration Unit (UAF) and exhausting it by
back Draft Dampers.

2. Electrical MCG/Switchgear | Washed and filtered air supply from Unitary
areas of AHP Contrgl Building. | Air Filtration Unit (UAF) and exhausting it by
back Draft Dampers.

3. Electrical MCC/Switchgear | Washed and filtered air supply from Unitary
areas of CHP Control Building. | Air Filtration Unit (UAF) and exhausting it by
back Draft Dampers.

4. DG and Compressor Building NFor DG area air entry through intake
uvers for radiator cooling (in case of air

) will serve the purpose of

area wall mounted Supply
and air exhaust through

For the associate Electrical room,
Pressurized ventilation \with wall mounted
fan filter units and air exhaust through back
draft dampers.

5. DM Plant building Wall mounted Exhaust Fans fog Plant area
and Chemical Storage area and fresh air
entry through Inlet Louvers.
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6. Ash Slurry Pump house Wall mounted supply fans for the pump
area. Hot air will be exhausted through wall
mounted louvers.

For the associated Electrical room,
Pressurized ventilation with wall mounted
fan filter units and air exhaust through back
draft dampers.

7. HFO & LDO Forwarding Pump | For pump area, wall mounted Exhaust fans
house of spark proof construction with flame-proof
motors and fusible link type fire dampers
and fresh air entry through Inlet Louvers.

For the associated Electrical room,
Pressurized ventilation with wall mounted
fan filter units and air exhaust through back
draft dampers.

8. Treatment Building Wall mounted Exhaust Fans and fresh air
entry through Inlet Louvers.

9. DM, Service & Potable Water | Wall mounted supply fans for the pump
Pump Nouse area. Hot air will be exhausted through wall
mounted louvers.

For the associated Electrical room,
Pressurized ventilation with wall mounted
fan filter units and air exhaust through back
draft dampers.

10. Chemical House Wall mounted Exhaust Fans for Plant area
and fresh air entry through Inlet Louvers.

For the associated Electrical room,
Pressurized ventilation with wall mounted
fan filter units and air exhaust through back
draft dampers.

11. CPU Regeneration Building Wall mounted Exhaust Fans for Plant area
and fresh air entry through Inlet Louvers.

12. Switch Yard Control Building or battery room, wall mounted Exhaust
fans of spark proof construction with flame-
proof motors and fusible link type fire
dampers and fresh air entry through Inlet
Louveys.

For t associated Electrical room,
Pressurized ventilation with wall mounted
fan filter unjts and air exhaust through back
draft dampexs.

\
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13. Store Building Wall mounted Exhaust Fans and fresh air
entry through Inlet Louvers.

14. CW Pump House Wall mounted supply fans for the pump
area. Hot air will be exhausted through wall
mounted louvers.

Alternatively, evaporative cooling system
may be considered for pump area.

For the associated Electrical room,
Pressurized ventilation with wall mounted
fan filter units and air exhaust through back
draft dampers.

15. | AHP Compressor Building For Compressor area wall mounted Supply
air Fan Filter Units and air exhaust through
back draft dampers.

For the associated Electrical room,
Pressurized ventilation with wall mounted
fan filter units and air exhaust through back
draft dampers.

16. Service Building For Electrical rooms, Pressurized ventilation
with wall mounted fan filter units and air
xhaust through back draft dampers.

Exhaust Ventilation system shall be provided
pantries by installing wall mounted
type exkaust fans. Air will enter through door
grilles / intet louvers.

Exhaust Ventilation system shall be provided
for the stores by installing wall mounted type
exhaust fans. Air will enter through door
grilles / inlet louver

17. Silo Utility cum HCSD Pump | Wall mounted supply\fans for the pump
House area. Hot air will be exhaysted through wall
mounted louvers.

with wall mounted fan filter uhits and air
exhaust through back draft dampe

18. Vacuum Pump House Wall mounted supply fans for theNpump
area. Hot air will be exhausted through\yall
mounted louvers.

19. Centrifuge Building Wall mounted Exhaust Fans and fresh air
entry through Inlet Louvers.
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Ash Water Pump house Wall mounted supply fans for the pump

area. Hot air will be exhausted through wall
mounted louvers.

For the associated Electrical room,
Pressurized ventilation with wall mounted
fan filter units and air exhaust through back
draft dampers.

Clarified Water Pump house Wall mounted supply fans for the pump

area. Hot air will be exhausted through wall
mounted louvers.

For battery room, wall mounted Exhaust
fans of spark proof construction with flame-
proof motors and fusible link type fire
dampers and fresh air entry through Inlet
Louvers.

the associated Electrical room,
Pressurized ventilation with wall mounted

N
0.
21.
22,
™~

Toilets ( For all areas) Exhaust Ventilation system shall be provided

for the Toilets byinstalling wall mounted type
exhaust fans. Air will enter the toilets through
door grilles.

N.B.

Above requirement is tentative only based on the cb&gt\:lot Plan. Final

irement of ventilation will be decided during detail engineering when
uildings will be finalized and layout drawing of each building
will be frozen.

2.08.00 In general, for a particular / room ventilation equipment / systems shall be
selected in multiple modules and~therefore no idle stand-by equipment has
been envisaged. However, for the Ba Rooms one idle stand-by fan unit
shall be provided in consideration of their locatiens and hazardous spreading of
acid fumes in case of failure of running fan.

3.00.00 SCOPE OF SUPPLY

3.01.00 Equipment
Equipment sizing is to be done on the basis of heat load and number of air
changes. The higher of the sizes arising out of these requirements should be
considered. Selection of fan duty conditions is to be supported by back-up
calculations, to be enclosed with bid.
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3.01.01 Centrifugal Fan unit each complete with:

a)

Fan impeller (backward curved) with casing and supports and required
steel frame / supporting structure, if any.

b) Electric drive motor of suitable rating considering at least 15% margin
over the shaft power consumption.
c) Drive Pulleys, V-belt, belt guards, slide rails etc.
d) Dampers at fan outlet and flexible connection (Rubberized Canvas) with
matching flanges.
e) Vibration isolators (rubber in shear type / neoprene rubber pad),
foundation bolts and nuts.
f) Removable drain plug with the fan casing.
NB: These Centrifugal fans also cover those required for Air Washer and
Unitary Air Filtration Units.
3.01.02 Wall mounted axial flow fans each complete with:
a) Fan impeller of cast alloy aluminium construction (LM-6 Grade) with
blades of aerofoil design.
b) Electric drive motor of suitable rating considering at least 15% margin
over the shaft power consumption including motor brackets.
C) Vibration Isolators.
d) Short duct (wherever required).
e) Coned inlet and grouting framework, if any.
f) Rain protection cowl with bird-screen made of Gl, Foundation Bolts etc.
0) Dry filters including fixing framework for fan filter unit (wherever
required).
h) Back draft dampers, wherever specified.
i) Protective wire netting inside the room, wherever required.
N.B. For Toilets, Pantries, Stores requiring small capacity fans, Propeller type
fans are acceptable.
3.01.03 Roof mounted axial flow fan (Roof Extractor) each complete with:
a) Fan impeller of cast alloy aluminium construction (LM-6 Grade) with
blades of aerofoil design.
DEVELOPMENT CONSULTANTS V.IID/S-2: 8
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Electric drive motor of suitable rating considering at least 15% margin
over the shaft power consumption including motor brackets.

Vibration Isolators.

Short duct mounting (if required) having inspection door and base with
proper water sealing arrangement.

Grouting Frame.
Fan casing of heavy gauge sheet steel construction.

Rain protection hood / cowl! with bird screen and disconnection switch,
foundation bolts etc.

3.01.04 Sheet metal type Air washer Units (AWU), each complete with:

a)

b)

Air Intake Louver with bird screen of Gl construction.

Automatically cleanable water flooded stainless steel mesh filters
cleaned by one bank of spray header with stainless steel water spray
nozzles spraying water over the filter in the direction of air flow and one
more bank of spray header with stainless steel water spray nozzles
spraying water opposing the air flow.

Two numbers Horizontally Split casing / back pull-out type Centrifugal
pump sets (one running and one standby) complete with drive motor for
circulation of water through the above spray header banks and provided
with pot type suction strainer with bypass valves, inlet and outlet
pressure gauges and filter back wash arrangement.

Moisture eliminator sets of die-extruded PVC construction.

Inspection doors with ladder and marine lights for different sections and
cat walks as required.

All valves, pipes with fittings, nuts and bolts, internal fittings and
supports, including ball float valves for make-up water connection,
quick-fill connection with valve, drain piping with valves up to the nearest
drain point, and overflow connection with siphon.

Double inlet Double width Centrifugal fan with electric drive motor, drive
pulleys, v-belt, belt guards, cushy foot mountings, removable drain plug
and other accessories as required. Both inside and outside surfaces of
all parts of the fan shall be spray galvanized. The fan with drive motor
shall be placed inside casing of AWU.
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h)

Air washer casing shall be sheet steel fabricated construction with
adequate stiffeners, bracings etc. (duly spray galvanized / painted with
epoxy resin based paint from inside and outside) covering all
components of the Air Washer Unit including Centrifugal Blowers, but
excluding the water circulating pump sets.

Top Surface of the AWU shall be thermally insulated with 13 mm thick
thermal insulation made of Aluminium foil faced closed cell elastomeric
Nitrile Rubber (of density min. 40 Kg/CuM) / XLPE (of density min. 33
Kg/CUM) or equal having a thermal conductivity not exceeding
0.035W/MK. The insulation shall have self extinguishing & non-dripping
properties against fire attack.

Air Washer Sump made of sheet metal construction / masonry
construction and duly painted with epoxy resin based paint both from
inside and outside. The sump shall be complete with make-up water
connection with float valve, quick fill connection with isolating valve,
drain connection with valve, overflow connection with siphon and coarse
strainer chamber and low level switch.

NOTE: Bidder will indicate make up water requirement for the
equipment offered by them.

3.01.05 Unitary Air Filtration (UAF) units each consisting of:

a)

b)

Air Intake Louver with bird screen of Gl construction.

Automatically cleanable type Stainless Steel mesh Filters complete with
SS / Al. frame continuously flooded with water by one bank of spray
header with stainless steel water spray nozzles spraying water over the
filter in the direction of air flow.

Two (2) nos. (one no. working and one no. stand-by) Centrifugal mono-
bloc pumps for circulation of water. Pump system shall be provided with
pot strainer with by-pass valves, inlet and outlet pressure gauges and
filter back wash arrangement.

Moisture eliminator sets of die-extruded PVC construction.

UAF chamber & sump shall be of sheet metal construction. Both the
casing and water sump shall be duly spray galvanized / painted with
epoxy resin based paint from inside and outside and shall be complete
with all valves, pipes, nuts and bolts, pipe hangers, supports, internal
fittings and supports, suction pipe connection with coarse strainer,
make-up water connection with ball float valve, quick fill connection with
isolating valve, drain connection with valve, overflow connection with
siphon and low level switch.
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i)

Top Surface of the UAF shall be thermally insulated with 13 mm thick
thermal insulation made of Aluminium foil faced closed cell elastomeric
Nitrile Rubber (of density min. 40 Kg/CuM) / XLPE (of density min. 33
Kg/CUM) or equal having a thermal conductivity not exceeding
0.035W/MK. The insulation shall have self extinguishing & non-dripping
properties against fire attack.

Interconnecting G.l. piping between pump and UAF Spray Header /
Sump complete with necessary supports and supporting structures etc.

Inspection door with ladder, marine lights and cat walk in the spray
chamber.

Single inlet single width Centrifugal fan complete with electric drive
motor, drive pulleys, V-belt, belt guards, slide rails and other
accessories etc. Both inside and outside surfaces of all parts of the fan
shall be spray galvanized.

Gl connection piece between the centrifugal fan and UAF casing.

3.01.06 Gl sheet steel fabricated ducting including the following:

a) Gl sheet metal (180 Grade) duct as per IS 655. Minimum duct thickness
shall be 1 mm (20 G).

b) Damper with control arrangement at each branch off and whatever
necessary.

C) All supply air grilles and diffusers made of powder coated MS sheet (20
SWG) / extruded aluminium with volume control dampers and
supporting frames as required at site.

d) Supports and hangers including anchor bolts as required.

e) Sealing compound and jointing gasket for ducts.

f) Flexible connections of rubberized canvas.

Q) The exposed portion of the ducting shall be thermally insulated with 13
mm thick thermal insulation made of Aluminium foil faced closed cell
elastomeric Nitrile Rubber (of density min. 40 Kg/CuM) / XLPE (of
density min. 33 Kg/CUM) or equal having a thermal conductivity not
exceeding 0.035W/MK. The insulation shall have self extinguishing &
non-dripping properties against fire attack.

h) Motorized Fire Dampers with supply and Fusible Link type Fire
Dampers with exhaust air duct / path (wherever applicable).

Motorized fire dampers will be provided in the supply air ducts and
supply air openings leading to all the electrical areas (MCC and
Switchgear Rooms, cable spreader rooms of Power House as well as
ESP, AHP & CHP control buildings).
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The signal from smoke detectors / thermal sensors including potential
free contact at the fire panel shall be sent to operate the supply air fire
damper. In case of fire / power failure, the damper actuator shall be de-
energized to close the damper and respective fan motor shall be tripped
in case of fire.

Power supply for the motorized dampers shall be arranged from
Bidder’s respective Local Starter cum Control Panels (LSCP) for AWU /
UAF unit. The fire dampers shall be electrically operated motorized type
(rated 240V £ 10% volt, 50 *+ 5% HZ AC). The damper shall be suitable
for electrical opening and closing for their automatic operation and
manual testing purpose with the help of bypass Push Buttons. The
damper actuators shall be spring return type. The damper shall be
interlocked with respective motors of ventilation system.

Fusible Link type Fire Dampers are to be provided with Exhaust duct /
path wherever applicable.

h) Back draft dampers will be provided at the air outlet areas where
pressurized ventilation has been envisaged.

3.01.07 All drive motors.

3.01.08 Local Starter Cum Control Panels (LSCP) for AWU and UAF units.

3.01.09 Local Starter Panels (LSP) for Ventilation fans except AWU and UAF units.

3.01.10 Power and Control Cabling and Grounding details.

3.01.11 Installation of all equipment supplied by bidder.

3.01.12 Anchor bolts, nuts and bolts and loose fitting as would be necessary for
erection and commissioning.

3.01.13 One complete set of tools and tackles.

3.01.14 One set of recommended spare parts for trouble free operation of the system
together with mandatory spare parts as specified.

3.01.15 Cleaning protection and painting as specified herein.

3.01.16 The above clauses specify the equipment for general guidance only. Any other
equipment and/or material necessary to ensure safe and satisfactory erection,
commissioning, operation and maintenance shall also be included in the scope
of the specification.

3.01.17 Grounding of all drives and equipment required for Power House Ventilation
system as per Main Plant Package, Technical Specifications, and relevant
volume for Electrical Works.

DEVELOPMENT CONSULTANTS V.IID/S-2 : 12

(e-PCT-TS-K-02-2014-15-Vol IID-SECTION-III)

Page 67


6074979
Text Box


Telangana State Power Generation Corporation Ltd. EPC Bid Document
e-PCT/TS/K/02/2014-15

4.00.00 CONTROL PHILOSOPHY
4.01.00 Ventilation fan motors

All ventilation fan motors except Air Washer / UAF Units shall be controlled
from Local Starter Panel / Switch to be provided near each fan.

4.02.00 Air Washer / UAF Units

Each Air Washer / UAF Unit will have one Local Starter cum Control Panel
(LSCP) located near each Air Washer / UAF Unit for it’s control.

a) Humidity Control (applicable for Air Washer)

To protect the equipment located in the ventilation space (mainly for the
MCC/ Switchgear Room) from effects of high humidity, the control
device using humidistat is interlocked with a two-way actuator operated
control valve to be mounted on the header of that spray bank which is
not connected with the filter washing. Humidity beyond 60% RH in
these ventilated spaces shall automatically close the two-way valve.
The valve may be opened automatically at about 50% RH. However,
manual over-ridding facility shall be provided for this humidistat
controlled valve. Minimum two (2) nos. Humidistat shall be provided for
each Air Washer Unit.

Relative humidity inside the ventilated areas shall also be displayed
digitally on the LSCP.

b) AWU / UAF Unit Sump Water Level Control
The water sump of each Air Washer / UAF Unit shall be provided with a
low level switch which will initiate an alarm & will trip the pump, in case
water level falls below a pre-determined mark. At the delivery pipe of
each pump a pressure switch will be provided along with pressure

indicator.

C) Following indications are to be provided in Local Starter-cum-Control
Panel for Air Washer / UAF Units.

l. FAN RUNNING.

I. FAN STOP.

M. PUMP — 1 RUNNING (FOR SPRAY SET ARRANGEMENT).
V. PUMP -1 STOP (FOR SPRAY SET ARRANGEMENT).

V. PUMP —2 RUNNING (FOR SPRAY SET ARRANGEMENT).

VI. PUMP — 2 STOP (FOR SPRAY SET ARRANGEMENT).
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5.00.00

5.01.00

VII.  FAN MOTOR OVER LOAD TRIP.

VIll.  PUMP - 1 MOTOR OVER LOAD TRIP.
IX. PUMP - 2 MOTORS OVER LOAD TRIP.
X. RH HIGH.

XI. RH LOW.

Xll.  SUMP WATER LEVEL LOW.

Xlll.  Relative Humidity

Provision of alarm (audio-visual) for Trip of any motor & low water level in the
sump shall also be kept in the Local Starter cum Control Panel.

Motorized Fire Dampers

Motorized Fire Dampers are to be installed in the ventilation supply air ducting /
with the supply air fans leading to electrical rooms like various MCC Rooms,
Switchgear Rooms and Cable Spreader Rooms. These dampers shall be
operated with the help of signal from smoke detectors / thermal sensors
through zone fire panel. Motors shall remain energized in normal condition to
effect opening of dampers. In the event of fire, the motors will be de-energized
and the damper will close due to spring action.

In case of fire, all the motorized fire dampers provided in the supply air duct
will close and the relevant fan motors will be tripped at the same time. The
signals for this operation will come from zone fire panel.

In case of fire in the TG Hall or in the electrical rooms, all the supply fans of
AWUs shall be stopped automatically with the sense from smoke detectors /
thermal sensors through zone fire panels.

DESIGN CRITERIA

The design outside condition are taken from the Meteorological Station at
Khammam nearest to the Kothagudem Thermal Power Station shall be
considered as follows:

Summer: 42.6 Deg. C (DB), 26.6 Deg. C (WB)

Monsoon: 30.9 Deg. C (DB), 25.8 Deg. C (WB)

Winter: 20.8 Deg. C (DB), 18.4 Deg. C (WB)

5.02.00 Inside Design
The desired condition inside the ventilated space maintained by
selecting proper type of Ventilation System.
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5.02.84 In dry type forced (mechanical) Ventilation System where the ambient air is
drawn and distributed inside the building/room and then exhausted, the
average design condition inside the space to be ventilated is to be restricted
about 3°C higher than the ambient (outside) dry-bulb temperature. Relative
umidity will depend upon moisture content of ambient air.

5.02.02 In the areas ventilated by evaporative cooling units, the inside dry bulb
temperature will be restricted to 5°C less than the summer ambient
temperatyre (DB). This temperature will occur only for a few hours of some

ambient condition and will prevail near the roof level where the hot
air along witl\some solar heat load through roof will be exhausted out by roof
extractors /wall ounted exhaust fans/louvers/back draft dampers.

5.02.03 Inside condition of TG hall and other electrical areas like switchgear room,
MCC room of Power House building will be made reasonably dust free by
adopting flooded type filter in the Air Washer Units. Moreover some amount of
over pressure will be maiptained inside the TG hall and electrical areas, and
dust infiltration will be prevented thereby. For this system to work effectively,
the rolling shutters should kept closed. In some dry type mechanical
ventilation, dry type washable metallic filter shall be adopted where cleanliness
requirement is of importance. Hers also some amount of over pressure will be
maintained by using back draft damper to prevent the ingress of dust.

5.02.04 Auxiliary buildings should be ventilated generally as mentioned earlier. Areas
not covered in these places but require ventilation should also be ventilated.

5.02.05 The following minimum air change rates are fo_be maintained for the areas
indicated below.

Building / Area \ Air Change / Hour

TG Hall N

Cable Spreader Room \ 5

Electrical Room like MCC Room, Switchgear Room Y

in the TG Building

Oil Room 20 \

Battery room 20 \

Elevator Machine Room 15 N

Mill building — coal bunker area 30

Non AC areas of ESP, AHP & CHP control building 15

Chemical House 20

DM plant 10

HFO & LDO forwarding pump house 20

Stores 5

DG area 10
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™~

Building / Area Air Change / Hour
\SQ@ressor house 15
Switcrw\ardQntrol Building (Non AC area ) 15
Pump Houses —\pum%rea 10
Electrical Rooms assocw the pump Houses 15
Electrical Rooms for all AuiniaryB\uTIdiQS 15
Toilets 20
Pantries 20
Note:

The fan capacities shall be decided on the basis of the actual Heat Load and
specified temperature rise or specified minimum air change rate, whichever is
higher.

6.00.00 DESIGN AND CONSTRUCTIONAL REQUIREMENT

6.01.00 General

6.01.01 All equipment shall be heavy-duty type suitable for installation in heavy
industries and long period of uninterrupted service.

6.01.02 The equipment shall be designed to permit interchangeability of parts and ease
of access during inspection, maintenance and repair.

6.01.03 All parts subject to substantial temperature changes shall be designed and
supported to permit free expansion or contraction without resulting in leakage,
harmful distortion or misalignment.

6.01.04 All electrical and mechanical equipment shall be designed and manufactured
so that no damage will result from transportation, storage, installation and
operation of the equipment with the climatic conditions to which it will be
subjected.

6.01.05 All materials used shall conform to the specification and shall be new and first
class in all respects.

6.01.06 Anchor bolts, nuts and seating steel work shall be supplied with the equipment.
Only hexagonal nuts shall be used for holding down the equipment, with proper
lock nuts. All bolt holes shall be spot faced for nuts. In specific cases where not
necessary, spot facing may be omitted.

6.01.07 Casting and welding shall conform to their respective specifications and shall
be free from flaws and objectionable imperfections, machined true and in a
work-man like manner.
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6.01.08

6.01.09

6.02.00

6.02.01

6.02.02

6.02.03

6.02.04

6.02.05

6.02.06

6.02.07

6.02.08

Proposal for repair or any similar operations involving the plugging, welding,
boring or addition of metal to the original castings, shall be submitted to the
Purchaser/Consulting Engineer and approval shall be received before any such
work is carried out. Drawings showing details and locations of such
modifications shall be submitted to the Purchaser/Consulting Engineer for his
records.

The separate pieces of equipment shall be marked with unit number. The
assembly drawing shall indicate part number of each equipment and unit
number for easy correlation.

Centrifugal and Axial Flow Fans

Centrifugal fans shall be SISW/DIDW as mentioned in the Specification. The
design shall be in general end suction and upward/downward/inclined/
horizontal discharge type as demanded by the system/installation need. All
centrifugal fans are coupled to the drive motors with V-belts. Puller holes
should be provided on fan impellers and pulleys for ease of extraction from
fan/motor shaft. Fan/motor shafts should have threaded centre holes for fixing
pushers and locking the impeller/pulley axially on fan/motor shaft.

All Roof / supply fans and wall mounted exhaust/supply fans are of
direct drive axial flow types: extractors/supply fans shall have multi-bladed
impeller with a short duct casing whi ounted exhaust/supply fans shall
have coned inlet suitable for free discharge of air.

The centrifugal fans and axial flow fans shall be capable of withstanding the
stresses which may be experienced during normal operation under the
condition which it is required for and during over speed test.

It is desirable that all centrifugal fans shall be designed to operate within 9%
and 25% of system throttling line.

All the fan units shall be reasonably noise and vibration free in operation and
therefore of reasonably low speed. RPM of axial flow fans shall be restricted
within 1000 to reduce their noise level excepting roof extractors for which RPM
shall be restricted to 1500. Outlet air velocity of all fans shall be restricted within
12 m/s.

Casing for centrifugal and axial flow fans shall be reasonably leak proof.

The first critical speed of the rotating assembly shall be at least 25% above the
operating speed.

Fan wheels shall be statically and dynamically balanced according to AMCA
standard. Fans of 5 HP and above sizes must be dynamically balanced.
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6.02.09

6.02.10

6.02.11

Impeller

a) The blades of the centrifugal fan impeller for all units shall be backward
curved unless otherwise specifically mentioned. The blades of the
impeller shall be die formed aerofoil or laminar type. They shall have
self-cleaning and non-overloading characteristics, and shall be welded
to the back plate and shroud, if any. The fan wheel shall be statically
and dynamically balanced.

b) The axial flow fan impeller shall be cast in one piece, finished all over
and are fully balanced both statically and dynamically. Finally the
assembled rotor shall be dynamically balanced. All axial flow fan
impeller shall consist of high efficiency aerofoil section blades. Puller
holes should be provided on fan impellers and pulleys for ease of
extraction from fan/motor shaft. Fan/motor shafts should have threaded
centre hole for fixing pushers and locking the impeller/pulley axially on
fan/motor shaft.

Casing

a) Centrifugal fan casing shall be of welded construction and provided with
flanges on inlet and outlet sides for duct connection. Mounting legs
welded to the casing shall be provided. Plummer blocks should
preferably be not supported on the bracings/stiffeners of casing
sidewalls.

b) Axial flow fan casing for roof extractors/supply fans and their
components shall be suitable for outdoor installation. The casings will
be provided with flanges at inlet and outlet. All nuts & bolts associated
with it shall be of zinc or cadmium plated with proper baking to remove
hydrogen.

Easily removable inspection cover having galvanized fly nut shall be provided.
The inspection covers shall be located such that the grease nipple for all
bearings and also motor terminals are easily accessible through the cover. It is
however, preferred that provisions will be there for greasing the fan bearings
from outside the fan casing.

Suitable motor brackets as per manufacturer's standard for both roof and wall
exhausters/supply fans shall be fitted. The brackets shall be designed to
provide rigid mounting for motors.

Bearing

Centrifugal fan shaft shall be mounted on self-aligning, heavy-duty spherical
roller bearing of adequate capacity and life. In no case the life of the bearings
shall be less than 40,000 hours. Centrifugal fans for air washers installed in the
T.G. Building, should have minimum bearing life of 100,000 hours. Bearings
shall be grease lubricated and provided with fittings for lubrication from outside.
The bearings shall be located in an easily accessible location to facilitate
maintenance.
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6.02.12 f extractors/wall mounted fans (if located on the exposed wall) shall be
provi with hood for protection against rain and other contingencies. It must
ensure no dkjpping of rainwater under any circumstances and will have low-
pressure drop air. The hoods shall be provided with a heavy gauge
expanded metal bird~screen. Axial flow fans should be fitted with protective

screens from inside of ro0 /

Rain protection cowls will be designed_to suit wall mounted exhaust/supply fans
for protecting fans from rain. The cowlsill be provided with bird screen of
heavy gauge expanded metal netting.

A typical sketch enclosed herewith shows arrangementd<qr both roof extractors
and rain protection cowl. Any other approved design for th
can be considered. Grouting frames for the cowls if required shalkpe included
in the supply along with nuts and bolts.

6.02.13

Wall mounted exhaust fans shall be provide inlet made of M.S.

6.02.14

Inlet screen shall be manufa of min. 14 SWG galvanized wire knitted in
1" square mesh. Suitable flanges to pr he edges of the screen shall be
provided.

6.02.15 Vibration Isolator

Double deflection rubber in shear or rubber in compression type vibration
isolators shall be provided with each centrifugal fan and each axial flow fan.
Rubber bushes, washers, wherever needed for the vibration isolators shall be
included in the supply. Sufficient number of such isolators shall be provided to
ensure isolation of foundation from vibration of the equipment.

6.02.16

with motor away from air stream. for these fans shall be of flameproof
construction.

All fans for special application shall have all accessories
Specification.

6.02.17 Fan Drive

a) Centrifugal fans shall be provided with V-belts and sheaves. All belts
shall be sized with minimum 1.5 service factor. All V-belt drives shall be
equipped with removable guards that do not impede the air flow to the
fan inlet. There shall be a minimum of two belts per drive. All pulleys
should have threaded puller holes for the ease of their extraction.
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b)

6.02.18

All direct drive axial flow fan impellers shall be directly mounted on

extended motor shaft.

Materials of Construction

The following materials shall be used for the construction of various parts:

a) | Centrifugal fan impeller MS sheet (1S-2062) duly
spray galvanized
b) | Axial flow fan impeller Cast Aluminium Alloy (LM-6
Grade)
c) | Fan shaft EN-8 as per BS-900 or
equivalent
d) | Fan Scrawl Heavy gauge M.S. (IS-
2062)
e) | Fan supports, frames and M.S. of adequate thickness
(IS-Structure.- 2062)
f) | Coned inlet for wall mounted exhaust M.S. (1S-2062)
fans / Supply fans
g) | Dampers M.S. of heavy gauge (IS-
2062)
h) | Flexible connections for fan inlet and Plastic impregnated canvas
outlet with M.S. flange & cleats.
i) “V” pulleys G.l. multi-grooves (I1S-210,
Gr.20)
)i “V” belts (Matched sets) Reinforced rubber of
appropriate section.
k) | Slide rails C.l.or M.S.
) Connection pieces Galvanized iron according
to supplier’'s design.
m) | Bolts and Nuts Gl or cadmium plated
unless otherwise specified.
n) | Rain protection cowls, hoods And Aluminium or hot dipped
casing for roof Exhausters/wall galvanized after fabrication
exhausters/ Supply fans from M.S.
o) | Vibration isolating pad washers & Hard synthetic rubber of
bushes, if any. Hardness 40° shore.
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6.03.00 Air Washer Units

6.03.01 General

VI.

Air washer shall be of sheet metal type construction. The air washer
unit is a complete system comprising air washer internals, casing,
Masonry Sump (tank), associated pumps and fans.

The air washer unit shall be designed as Two Banks water spray
system type units. Ambient air is sucked by the centrifugal fan unit /
units successively through the Air Intake Louver with Bird Screen of Gl
construction, automatically cleanable type Stainless Steel mesh Filters
complete with SS / Aluminium frame continuously flooded with water
through Stainless Steel water spraying Nozzles from one spray bank
header and another bank of spray header with Stainless Steel water
spraying Nozzles spraying water in the opposite direction of air, Die-
extruded PVC moisture eliminators and finally delivered to the duct
system with Supply air Grilles for distribution. Properly hinged air tight
epoxy painted inspection doors of suitable sizes shall have to be
provided in each sheet metal Air Washer.

The Air Washer Units shall be suitable for running with clarified water.

The air washer units shall be designed for a saturation efficiency of
90%.

All the equipment for the air washer units shall have to be
accommodated as per space availability. But within the space allotted
the equipment design and location may be modified to suit the
supplier’s standard equipment.

The various sections of the unit shall be bolted with suitable gasket to
avoid leakage of water. All the sections of the units shall be Epoxy
painted from inside and outside to prevent corrosion/ weathering
damage. The nuts and bolts used for jointing the sections shall also be
galvanized. All in side and out site parts of the fan shall be spray
galvanized except the fan shaft that shall be of epoxy painted.

6.03.02 Filter Section

The Filter section consists of a set of Stainless Steel (SS-316) mesh filter
modules mounted on a ladder type SS / Aluminium framework of not less than
16 G thick and quick release mechanism for easy dislodgement of the filter
modules. The filter material shall be weaved with SS wire of 0.16 mm dia.
providing an aperture of max. 0.025 mm. Such filters are continuously flooded
with water spray from double bank spray header system in the direction of
airflow. The water will be collected in a masonry tank and will be re-circulated
by means of the said pump.

The filter module size shall not be more than 610 mm x 610 mm.
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The pressure drop across the filter shall be restricted to 8 mm of WG in clean
condition and 12 mm of WG in dirty condition. The face velocity across the
filter shall not exceed 2.5 m / sec.

6.03.03 Spray Arrangement

VI.

6.03.04 Pumps

There will be two bank water spray system each bank is having a
number of branches with spray nozzles. The Spray nozzles shall be
made of Stainless Steel and shall be of hollow-cone type with an orifice
dia. of 6 mm. Supplier shall confirm the layout of the nozzles on the
vertical face. The nozzle arrangement shall ensure good spray
distribution and fine break-up of water across the air stream.

The water header and piping shall be of G.l. One pot strainer with very
fine mesh brass screen shall be fitted preferably in the suction line of all
the pump sets. The strainer should have a by-pass line.

Water from the washer chamber tank shall be taken through a primary
screen type water filter fitted in an accessible position in the tank. The
filter screen shall be manufactured of S.S netting in 2 S.S. Frame.

All accessories like valves, drain valves, fittings, pipe support, hangers,
etc. shall be included in the supply. These will be manufactured
according to the supplier’s standard.

The Contractor shall use the regular type fittings / bends for piping as
per IS-1239. Spacing and location of hangers shall conform to the
preferred engineering practice. All materials for anchoring the hangers
with reinforced concrete work or building structural beams and columns
shall be furnished by the Tenderer.

All drain pipes will use “Tee” fitting instead of elbows or bends. “Tee”
fittings should be installed such that the plugs can be removed and any
section of the pipe can be cleaned. Drain valve will be located at the
lowest point of the pipelines. If necessary, more than one drain valve
will be installed to facilitate complete drainage from pipe. The make-up
piping including all valves, bends, fittings, supports etc. shall be
supplied by the Tenderer.

The water spray will be generated with the help of a Horizontal Split Casing /
back pull out type Centrifugal Pump-Motor set and associated Medium Class
Gl piping with all fittings and supports.

Details on pumps are furnished under separate clauses.

6.03.05 Moisture Eliminator Sets

Moisture eliminator sets used for the air washer units shall be vertical
and die-extruded PVC construction.
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6.03.06

6.03.07

Il Face velocity of air for the PVC Eliminator sets shall not exceed 2.5 m /
sec.

[ Eliminators shall be manufactured in suitable sizes for easy handling,
erection and replacement whenever necessary.

V. Moisture Eliminator shall have bends at 30° with the direction of airflow
and shall have 2 effectively hooked edges for trapping the carry over of
water. The catcher should face the direction of airflow.

V. The Moisture Eliminators shall be fixed rigidly in their proper position
and spacer shall be provided to maintain the proper gap.

VI. Holding frame for the PVC Eliminators shall be of G.l. angles of
adequate strength for support.

VII. Eliminator plates shall be of die-extruded PVC having at least three (3)
bends and shall be provided with suitable drip tray and draining facility.

CENTRIFUGAL FANS
Details of fans are furnished under separate clauses.
CASING & TANK

The equipment shall be located within the sheet metal fabricated casing as
specified in the other part of the specification with adequate stiffeners, bracings
etc duly epoxy painted / spray galvanized from inside and outside. The overflow
pipe connected with masonry water tank must be terminated with a siphon, to
avoid leakage of air into the air washer chamber. All air washer internals
coming in contact with moist air shall be epoxy painted. All inside and outside
parts of the fans shall be spray galvanized whereas the shaft shall be epoxy
painted. Provision of Marine lights shall be kept in both the Filter and Fill
section.

Top Surface of the AWU shall be thermally insulated with 13 mm thick thermal
insulation made of Aluminium foil faced closed cell elastomeric Nitrile Rubber
(of density min. 40 Kg/CuM) / XLPE (of density min. 33 Kg/CUM) or equal
having a thermal conductivity not exceeding 0.035W/MK. The insulation shall
have self extinguishing & non-dripping properties against fire attack.

This air washer contain the sheet metal / masonry sump (tank) shall be
connected with the Filter section and shall be complete with make-up
connection with float valve, quick fill connection, drain connection with valve
and overflow connection with siphon. The tank shall be of epoxy painted / spray
galvanized from inside and outside.
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6.04.00

6.04.01

6.04.02

6.04.03

6.04.04

6.04.05

6.04.06

6.04.07

6.04.08

6.05.00

6.05.01

UNITARY AIR FILTRATION UNIT

Unitary Air Filtration Unit is a complete system comprising UAF internals,
casing, tank, associated pumps and fan.

The UAF units shall be designed for a saturation efficiency of 60%.

Unitary Air Filtration Unit shall have in general one set of air intake louver, one
set of automatically cleanable type Stainless Steel mesh Filters with continuous
water spraying arrangement over the surface of it to clean the filters and PVC
die-extruded Moisture Eliminator sets after the above water flooded filters to
eliminate the carry over of moisture. Suitable stainless steel grid shall be used
inside both the filters and eliminators for reinforcement.

Water will be re-circulated by means of mono-bloc pumps.
Details on pumps are furnished under separate clauses.

The unit shall be self-enclosed by MS casing duly painted with epoxy resin
based paint / spray galvanized. The casing front shall be provided with the air
intake louvers with bird screen of Gl construction. Water with the dirt will be
collected in the MS sump duly painted with epoxy resin based paint and bled off
to the drain in small quantity.

Top Surface of the UAF shall be thermally insulated with 13 mm thick thermal
insulation made of Aluminium foil faced closed cell elastomeric Nitrile Rubber
(of density min. 40 Kg/CuM) / XLPE (of density min. 33 Kg/CUM) or equal
having a thermal conductivity not exceeding 0.035W/MK. The insulation shall
have self extinguishing & non-dripping properties against fire attack.

The drain pan shall be provided with overflow pipe terminating to the nearest
drain point .The unit may be installed indoor or outdoor as shown in drawings.
Suitable rain protection sheds of sheet metal construction shall be provided for
the motors installed outdoors.

One backward curved Centrifugal Fan Motor unit shall be used for conveying
the air. All parts of the fan for this system coming in contact with moist air shall
be spray galvanized except the fan shaft, which shall be epoxy painted.

Details of fans are furnished under separate clauses.

Velocity through any section of UAF unit shall not exceed 2.5 M/Sec. except for
Inlet louver for which the face velocity shall not exceed 2 M/Sec.

WATER PUMP

Each water circulating pump set shall be of horizontal split casing / back pull
out type centrifugal type, directly coupled to electric drive motor and mounted
on a common base plate. However, pumps having motor of 5 HP or below can
be of mono-block construction.
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6.05.02

6.05.03

6.05.04

6.05.05

6.05.06

6.05.07

6.05.08

The pump shall be complete with casing, impeller, renewable type wearing
rings, shaft, shaft sleeve, bearings, stuffing box, cowlings, base plate etc. as
applicable. The design pressure for the casing shall not be less than 16 bar for
Air Washer pump sets.

The pumps will operate under flooded suction and shall have radial suction and
vertical discharge.

Pump head-capacity characteristics shall be gradually rising from operating to
shut-off point without any zone of instabilty. The pump BHP flow
characteristics shall preferably be non-over loading type beyond rated capacity
point.

Pump shall be rated for continuous operation.

Operating speed of the pump shall preferably be not more than 1500 RPM.
Vibration isolators of efficiency 90% (approx.) shall have to be provided for
each pump set.

Material of the pump sets shall preferably be as follows (all material shall be of
tested quality):

a) Casing - Cast iron, Grade-FG200 as per 1S-210
b) Impeller and wearing rings - Bronze

C) Shaft - EN-8 as per ES-900

d) Shaft sleeve - Bronze as per 1S-318

The pump bearings and the shaft shall be sized adequately to take the
maximum possible unbalance loads occurring due to all mechanical and
hydraulic reasons. Bearings should have a minimum life of 40000 hours of
operation.

Pump and drives shall be directly coupled though a flexible coupling. Suitable
coupling guard shall be provided for each pump.

Each pump shall be complete with the following accessories:

. Pot type strainer at inlet complete with screen, drain arrangement etc.
All pot type strainers shall have easily removable top cover for access to
the filter cartridge. The filters shall be fitted with fine mesh copper or
brass wire strip.

J 150mm dia dial type Pressure Gauges, one each at the suction and
discharge side of the pump set. The pressure gauge of the pump sets
will be connected with a siphon and a two position brass cock.

J Butterfly type isolating valves, one each at suction and discharge side of
the pump.
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6.05.09

6.05.10

6.05.11

6.05.12

6.05.13

6.06.00

6.06.01

6.06.02

6.06.03

6.06.04

6.06.05

6.06.06

J Non-return (check) valve at the discharge side of the pump set.

J Base plate, coupling, coupling guard, anti-vibration mountings and
foundation bolts.

] All integral piping required for sealing, cooling, casing, drains and vent
connections.

The design of the pumps shall conform to the relevant IS Code, Standards of
Hydraulic Institute of U.S.A. or approved equivalent.

Pump motor will be selected on the basis of 15% margin over the shaft power
consumption or more than the limit load of the pump which ever is higher. For
other electrical particulars of the motor refer detailed specification of the
motors.

Major rotating components of the pumps like impellers, balancing drums etc.
shall be individually balanced statically and finally each pump shall be
dynamically balanced.

The critical speed of the pump shall be at least 20% above the operating
speed.

All pumps and motors shall be aligned properly, and bolted and doweled to a
common base frame.

WATER PIPING

Water piping for 150 NB or below Gl-Heavy Class conforming to IS-1239, Part-
I. For higher sizes black steel pipe, heavy grade conforming to 1S-3589, Fe 410
grade shall be supplied. Drain water piping shall be of M.S. heavy grade.

The piping shall be so designed that the water velocity through the piping shall
not exceed 2.5 m/sec and also the piping friction drop shall be limited to 4 m
per hundred meter of pipe length. Pipe sizes, if indicated in tender drawings
shall be followed.

The pipes shall be of plain end in case of M.S. Pipes (i.e., suitable for welded
connections) as far as possible.

Counter-flanges for connecting to flanges on valves or equipment shall be
made of 1S-2062 or superior and shall preferably be slip on type, suitable for
welding on the piping in case of M.S. Piping.

All bolts and nuts for flange connection shall be hexagonal carbon steel type as
per 1S-1363 and with the material and other requirements as per 1S-1367. All
threaded valves shall be provided with nipples and flanged pairs on both sides
to permit flanged connections for ease of removal / replacement of valves.

Bends, fittings fabricated at site is not acceptable. The Contractor shall use the
standard fittings / bends, as per 1S-1239, Part-Il.
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6.06.07 Spacing and location of hanger shall conform to preferred engineering practice.
Hangers and supports shall be made up of structural steel sections. The design
of the hangers and supports shall provide for suitable protection to insulation on
the pipes, wherever applicable. All materials for anchoring the hangers with
reinforced concrete work or building structural beams and columns shall be
furnished by the Bidder. The supports within the plant room shall be of
structural / pipe supports from the floor and is to be provided by the Contractor.

6.06.08 The flanged joints for water line will use canvas, impregnated rubber gasket.
Compressed fiber gaskets shall be used with flat face flanges and raised face
slip-on flanges. Spiral wound gaskets shall be used with raised face flanges,
except for raised face slip-on flanges. Gaskets containing asbestos are not
acceptable.

Gaskets shall be suitable for the design pressures and temperatures: -

i) Compressed Fiber Gaskets: Compressed fiber gaskets shall be in
accordance with ANSI B16.21, and materials shall be suitable for a
maximum working pressure of 40 bar and a maximum working
temperature of 400° C. Gaskets shall be dimensioned to suit the contact
facing. They shall be full faced for flat face flanges and shall extend to
the inside edge of the bolt holes on raised face flanges. Gaskets for
plain finished surfaces shall be not less than 1.6 mm thick and for
serrated surfaces shall be not less than 2.4 mm thick.

ii) Spiral Wound Gaskets: Spiral wound gaskets shall be constructed of a
continuous stainless steel ribbon wound into a spiral with non-asbestos
filler between adjacent coils. The gasket shall be inserted into a steel
gauge ring whose outside diameter shall fit inside the flange bolts
properly positioning the gasket. The gauge ring shall serve to limit the
compression of the gasket to the proper value. Compressed gasket
thickness shall be 3.3 mm £0.1 mm.

iii) Ring Joint Gaskets: Ring joint gaskets shall be octagonal in cross
section and shall have dimensions conforming to ANSI B16.20. Material
shall be suitable for the service conditions encountered and shall be
softer than the flange material.

iv) Rubber Gaskets: Rubber gasket materials shall be cloth inserted sheet
rubber and shall conform to ANSIB16.21. They shall be full face and
1.6mm thick.

The material should be able to withstand adequate strength in compression
without damage. Pipe lines should be such installed that any equipment or
valves can be removed by disconnecting flange bolts and nuts union joints. If
necessary, a short piece joint to be installed for easy removal. All threads for
screwed joints should be properly made. The threads will be covered to make a
leak proof joint. Pipes passing through any building structure will pass through
a pipe sleeve. The thickness of pipe sleeve will be not less than the thickness
of the passing pipe itself. A rubber grommet or such other material will protect
pipes entering any equipment.
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6.06.09

6.06.10

6.06.11

6.07.00

6.07.01

6.07.02

6.07.03

All drain pipes will use ‘tee’ fitting instead of elbows or bends. ‘Tee’ fitting
should be such installed that the plug can be removed and any section of pipe
can be cleaned. Drain valves will be located at lowest point of pipelines. If
necessary, more than one drain valve will be installed to facilitate complete
drainage from pipe.

Water filling valve and air vent shall be installed on the highest point of pipeline.
If necessary, more than one valve is to be installed for satisfactory operation or
maintenance of the plant. Location of instruments, fittings, fixtures shall be as in
single line flow diagram. Location / sizes of air vents are also indicated.

Piping arrangement and alignment shall be as per layout.

VALVES & ACCESSORIES

General

Water line gate valves shall conform to IS: 778-1984 for smaller sizes and IS:
780-1984 for larger sizes. Those shall be designed for working pressure of 16
Kg/Sq.Cm. The valves shall be |.S.l. marked and of reputed make. Alternatively
water type, butterfly valve can be offered. Those valves shall be manufactured
and tested conforming to BS: 5155 and AWWA C504.

Note: Butterfly type valve can be offered in the range 80 mm N.B. up to and
including 150 mm N.B.

Gate Valves
Those shall be non-rising stem of following material of construction.

Up to 65 mm dia : Brass body and Brass internals, Screwed
Ends

Valve rating : Class - 2

75 mm dia and above : Cl Body and high tensile brass internals,
Flanged Ends

Valve ratings : PN 1.6

Wafer Type Butterfly Valves

These valves shall be of single piece ribbed steel construction and of flange
less wafer type. Discs shall be of high duty iron with epoxy coating or
electrolytic nickel plating.

Material specification : Body 1S-210 FG 260 Cl or cast steel to suit
working pressure of 16 Kg/sq. cm.
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Disc : Epoxy coated / EN plated FG 260 CI or AISI 316
SS.
Seat : Nitrile rubber bonded on bakelite hard back.
Top Shaft : EN 8 Carbon steel or AlSI 304 SS.
Bottom shaft : AISI 410
Body seal : SS AISI 304 L
Disc seal : Nitrile rubber / EPDM / Vitron
Bearings : Phosphor Bronze
Gear unit : Worm type
Bottom cover : Cl'1S 210 GR FG 260/CS IS 2062 GR B
Bolting (Internal) : SS AISI 304
Bolting (External) : CSIS 1367 GR 8.8
6.07.04 Globe Valves

Those shall be Straight type and with following material of construction.

Up to 65 mm dia : Brass body and Brass internals Screwed
Ends
Valve rating : Class - 2
75 mm dia and above : Cl Body and Flanged Ends high tensile brass
internals
Valve ratings : PN 1.6
6.07.05 Check Valves

These shall be swing check type with following material of construction.

Up to 65 mm dia : Brass body and Brass internals, Screwed
Ends
Valve rating : Class - 2
75 mm dia & above Cl Body and Flanged Ends high tensile
brass internals
Valve ratings : PN 1.6
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6.08.00 DUCT WORK

6.08.01 Dust Fabrication

nstruction of ducts and sheet metal thickness for
duct shall conform to IS: 655 / ASHRAE / SMACNA
as far as “applicable, unless otherwise stated here. However,

grilles and diffuse
requirements of individ
proper air distribution o
subject to approval by the P

etc. shall conform to the specific
| areas of application so as to ensure
II the zones. The same shall be
haser / Consultant.

d) All duct work for supply of air inclusive of accessories such as
damper, vanes, access doors etc. skall be fabricated from G.I.
sheet of 180 grade as per 1S-277. \JThe ductwork shall be
properly reinforced to prevent sagging,Nuckling or vibration.
Interior of all ducts shall be smooth and freeftom obstruction. All
duct sections shall be cross broken.

e) Suitable drain point with water trap shall be provded for all
washed air duct routing at suitable places, preferablyN
Air Washer Units.

All longitudinal joints for the ducts will be Pittsburgh Lock seam
type.

b) ransverse joints for the low-pressure ducting shall be
continuous around the four sides, the corner closure are
required. The type of transverse joints shall be as follows:

Large side m Type of transverse joints
Up to 600 25 mm wide pocket, drive or S-slip
601 - 1000 wide, bar s-slip or pocket slip
1001 - 2250 40 mm x40 mm x 6 mm M.S. Angle
connection.
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C) The low-pressure ducting work shall be provided with
intermediate transverse bracing continuous around the four
sides between the joints according to the following sizes:

arge side mm Bracing
None
451 - 1500 40 mm x 40 mm x 6 mm angle 1200 from
joints.

1501 and above

0 mm x 40 mm 6 mm angle 600 mm
fr

d) RIVETING AND SEALING

All joints, slips and seams shall be madge secure by reverting on
centers not exceeding 150 mm. All transverse stiffeners and alll
reinforced bar slip joints shall cross at corners\and be riveted. All
bar slip joints and angle iron bracing shall be riveted on centers
not exceeding 75 mm.

e) All construction joints and duct seams shall be reasonably
sealed with bitumastic cold emulsion or equivalent vapour se

M. HANGERS AND SUPPORTS

a) All ductwork shall be provided with adequate hangers or
supports to ensure rigid support and to prevent vibration.
Spacing of duct supports shall not exceed 3 m centers.

b) Hangers shall be suspended from the building steel with
pravision for necessary auxiliaries, or by special steel members,
or byxan inch anchor / expansion bolts, or by hooks fixed to the
embedded plates provided in the ceiling.

C) Hangers for ducts shall be trapeze type with the shelf
construction from™85 mm x 35 mm x 5 mm angle iron and hung
by two steel rods e of not less than 10 mm dia. for ducts,
with larger side less than2250 mm while for those greater than
2250 mm shall be with 50 X80 x 5 angles and rods not less than
16 mm dia.

d) All hangers and supports shall Noe as per drawings /
specifications. When vertical ducts pass through floor slab, they
shall be supported by means of collars, tqQnstructed of steel
structural angles securely fastened about the™girth of the duct
and bitumastic compound between the horizontal leg of the
supporting angle and the floor.
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V. ACCESS DOORS

a) All main ductwork shall be accessible throughout using tight
fitted hinged access doors. Doors shall have to be cemented on
sponge rubber gaskets. Angle joints shall be provided with felt
or rubber gaskets for leak-tightness of the joints.

b) Access doors / panels are to be provided near each fire damper.
C) In case access doors are to be installed in the insulated ducts,
the access door panel should be suitably insulated, such that it
can be operated without damaging the duct insulation.
6.08.02 FLEXIBLE CONNECTION
Rubber impregnated canvas or equal flexible connections of at least 150 mm

length shall be provided at each connection between ductwork and fan units to
isolate vibration.

6.08.03 VOLUME CONTROL DAMPER

SPLITTER DAMPER

Splitter dampers in branch take off shall be provided. Damper blades

Opposed multiple louvers dampers shall be provided at the fan outlets
and wherever mentioned\in the drawings, specification and fan
schedule. Each blade of the dampers shall be provided with bronze,
gunmetal or nylon bearing at eack_end of its spindle. The spindle with
bearing shall be mounted in a strohg_structural framework. Operating
lever with fixing device for keeping thendamper at the desired position
shall be fitted for the manually operated dampers.

Operating level will be fixed on an indicator to show the percentage of
opening of the damper in all cases except for the a
and nozzles.

Velocity across the dampers shall not exceed 10 m/sec. Damger blades
at fan outlet shall be made up of 16 gauge M.S.
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6.08.04 GRILLES & DIFFUSERS

AVITY OPERATED DAMPER

Gravity operated back draft dampers are needed to protect the back
flow of air wherever specified. These dampers shall be designed such
as not to allow infilfration of air from outside while forced ex-filtration by
the fan will be achieved through the above dampers. The louvers of the
dampers shall be freely nted on the spindles to allow the damper to
open with the pressure deveteped by the fan. The dampers shall be
provided with flanges at inlet. damper blades shall be made of
aluminium and the frame shall be 0RNCRCA sheet duly galvanized /
Aluminium.

Design of grilles and diffusers shall be such as to create desired throw
and spread of air and shall be approved by the Purchaser / Consultant.

All diffusers and grilles shall be made up of powder coated sheet steel /
extruded aluminium with finish painting. Design of all diffusers and
grilles shall be made by the Contractor matching with the lighting and
other fittings and to be approved by the Purchaser / Consultant. Each
supply air diffusers shall be fitted with opposed blade damper, built-in
vanes and louvers arranged as per manufacturer’s std. design.

Side throw type supply registers shall have two sets of adjustable
louvers with opposed blade dampers. The front of louvers shall be
horizontal to provide horizontal deflection and the rear set of vertical
louvers shall adjust vertical deflection. The dampers shall have
horizontal opposed blades regulated by an operating lever in the frame.
All wall type exhaust / return air grilles shall have one set of louvers in
the front. The louvers shall be fitted such as to remain in position by
friction grip. All supply air grilles shall have one set of opposed multiple
louver damper at the inlet. The dampers shall be gang operated and will
have a device to keep the dampers fixed in one position.

V. The grille frame and louvers shall be manufactured of at least 20 SWG
Gl sheet and 22 SWG MS. respectively. No grilles should, by any
chance, make any rattling sound during continuous operation.
V. All grilles/diffusers shall be fitted with suitable gasket to prevent air
leakage and shall match the decor of the space.
6.09.00 DRY FILTER

The filter media shall be designed to hold dust and prevent it from being
dislodged by vibration or other cause and passing through filter.

The filter media shall be of High Density Poly Ethylene. The filter shall have G.l.
frames of adequate thickness but not less than 18 SWG suitable for long use in
an industrial plant. The filters may be in panels of sizes about 610 mm x 610
mm for easy handling of the same. The face velocity of air across the filters
shall not exceed 2.5 m/sec. The efficiency shall be about 90% down to 10
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micron size particles. Allowable pressure drop during clean and dirty conditions
shall be 6 mm WG and 10 mm WG respectively.

6.10.00 THERMAL INSULATION

6.10.01 The exposed portion of the ducting shall be thermally insulated with 13 mm
thick thermal insulation made of Aluminium foil faced closed cell elastomeric
Nitrile Rubber (of density min. 40 Kg/CuM) / XLPE (of density min. 33 Kg/CUM)
or equal having a thermal conductivity not exceeding 0.035W/MK. The
insulation shall have self extinguishing & non-dripping properties against fire
attack.

6.10.02 Top Surface of the AWU & UAF shall be thermally insulated with 13 mm thick
thermal insulation made of Aluminium foil faced closed cell elastomeric Nitrile
Rubber (of density min. 40 Kg/CuM) / XLPE (of density min. 33 Kg/CUM) or
equal having a thermal conductivity not exceeding 0.035W/MK. The insulation
shall have self extinguishing & non-dripping properties against fire attack.

6.11.00 Electrical items shall consist of:
l. DRIVE MOTORS

" All exhaust fan motors shall be designed for a minimum of 55
Deg C ambient temperatures. Supply air fan motors shall be
designed for a minimum of 50 Deg C ambient temperatures.

. Motor rating for centrifugal fans with backward curved blades
and axial flow fans shall be minimum 115% of the fan power at
duty condition. Motor rating for Pump motor shall be minimum
115% of pump power at duty condition.

. Insulation of motor windings shall be class ‘B’. In case of
substitution by class F insulation, the temperature rise shall be
limited to class B temperature rise as per IS: 325.

. Motors rated 30 KW and above shall be provided with 240V
space heater.

. Motor T.B. shall be suitable to receive the cables as detailed
elsewhere in the specification.

" Motors rated 250 watts and up to 160 KW shall be suitable for
415V+10%, 3-Phase, 50Hz+5% AC.

. Motors rated below 250 watts shall be fed with 240 V, single
phase, 50 Hz. AC supply.

. Motors rated above 125 KW shall be fed by Air Circuit Breaker.

" All motors shall be suitable for D.O.L starting.
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All motor enclosures located indoors shall conform to the degree
of protection IP-55 unless otherwise specified. Motor for outdoor
or semi-outdoor service shall be weather-proof construction.

Il. Local Starter cum Control Panels (LSCP) for AWUs and UAF Units

Local Starter Cum Control Panel shall be provided for each Air-
washer Units in and for each UAF unit.

Each Air Washer / UAF system will have one LSCP located
near each Air Washer / UAF Unit. These LSCPs shall house
all electrical devices for power and control purposes of Air
Washer/ UAF Unit loads, (Fan Motors, Pump Motors, Fire
dampers etc. and other controls.)

This LSCP shall house incoming MCCB for incoming power
supply, outgoing MCCB/MCB with power contactors, auxiliary
contactors, thermal overload relays, Start-Stop push buttons,
and indication lamps for incoming power supply,
ON/OFF/TRIP indication lamps, terminal block, wiring for fan
and pump motors, motorized fire dampers and controls

Stop P.B. shall be pressed to latch and turn to release type.

Control Voltage at LSCP shall be 240V, 1Ph, 50HZ. Necessary
control transformer shall be provided in LSCP.

For Motors rated 30KW and above, Ammeters shall be
provided in LSCP.

For all motors having long starting time, the thermal overload
relays shall be provided with saturable core current
transformer to avoid spurious tripping during starting of the
motor, the current transformer will have linear characteristics
up to approximately twice the setting current.

The panel shall be wall/floor mounted.

By-pass P.B. for manual testing of fire-dampers for Air washer
system from remote shall be provided in this panel.

Power supply to 240V motorized Fire Dampers shall be fed
from respective LSCP through MCB and Contactors.

Audio-visual Annunciations with common hooter, Accept,
Reset PB for Trip of any motor & low water level in the sump
shall be provided in LSCP.

Potential free contact for ‘Air Washer/UAF Trouble’ Group
Annunciation in each LSCP for AW / UAF system. Remote
Group Annunciation in each LSCP shall be provided by the
contractor for Purchaser’s use.
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. 10% spare annunciation facia shall be provided over and
above the annunciations as listed and / or recommended by
the bidder, spare facia shall be equipped with all devices as
provided for the active facia.

. Lamps shall be LED type.

" 1 module of each type and rating as spare shall be provided in
each LSCP.

Local starter Panels for ventilation fans except AWUs and UAF Units

415V, 3 phase, 4 wire, 50Hz Local Starter Panel shall be
rovided at each auxiliary building for feeding ventilation fan
tors. For Power House Building and Auxiliary buildings
ing of fan motor starter in each Local Starter Panel will
dependhon the number of ventilation fans, their motor ratings
and locattens.

. Local Starter Panel shall also house incoming MCB for incoming
power supply, otitgoing MCB with power contactors, auxiliary
contactors, thermalNoverload relays, Start-Stop push buttons,
and indication lamps fsy incoming power supply, ON/OFF/TRIP
indication lamps, terminahblock, wiring for fan motors, etc.

. Emergency Stop P.B. shall
release type and provided for ea

pressed to latch and turn to
fan.

" The LSPs shall be suitable for cable
mounting arrangement. The LSPs shall
connected and their enclosure shall be d
conforming to degree of protection of IP-54.

try from top and suitable
front wired and front
t and splash proof,

V. All 240V, 1ph fans (below 0.25KW motor rating) will beNgperated by
switches located near the individual fans. Power supply to\the fans
through their switches shall be arranged from their nearest Distkibution
board.

V. Cabling and Grounding.

All power and Control Cabling and Grounding will be provided for the
ventilation system.
7.00.00 SPECIAL TOOLS

The Bidder shall furnish a complete set of all special tools, wrenches, etc. with

necessary tool boxes as required for erection, maintenance, overhaul or

complete replacement of any equipment supplied under this specification. The

Bidder shall enclose a list of such tools.
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8.00.00 TESTING & INSPECTION AT MANUFACTURER’S WORKS

8.01.00 The minimum quality assurance plan / test of various components of Ventilation
System are listed below. However, Bidder shall conduct any other tests/
inspection required at the manufacturer's works to ensure that the equipment
being supplied shall conform to the requirement of this specification and other
applicable standards and codes. The detail of checks to be carried out in
various stages of manufacturing and erection of various items of the system
shall be submitted for Purchaser’s approval in the form of quality assurance
plans, field quality plans and procedures.

The items covered under the scope of supply and erection shall be of
Purchaser’'s approved makes. Bidder has to ensure that the proposed bought
out makes have proven track record and meet the qualification criteria
mentioned elsewhere in the spec. Bidder is to submit the proposal of sub
vendors of bought outs for Customer’s approval along with their offer and no
deviation with regard to approved sub vendors shall be acceptable to the
Purchaser.

Material tests like physical, chemical test on various components being used
shall be done as per relevant standards. Manufacturer’s test certificates shall
be submitted for all those tests for the review and approval of Purchaser.

All raw materials including the bought out shall be subjected to bidders
inspection/ TC review as per their procedure / approved QAP for total
compliance. The same shall not be limited to mechanical, physical, electrical,
operational, aesthetic and functional checks, but shall confirm to the best
engineering practice and strict adherence to the specifications and standards.
Bidders QAP shall indicate all such tests and procedures.

The in process checks for various components shall confirm to the bidder’s
internal procedures which shall confirm to best manufacturing practices,
national and international standards. QAP shall reflect all such tests/ standards
and procedures in detail.

Internal test records / test reports shall be produced to Purchaser as required.

All panel mounted components/items like circuit breakers, switches, contactors,
relays, push buttons, isolators, fuses, terminal blocks etc. shall be type and
routine tested as per relevant IS/ international standards including special tests
as applicable.

Type test certificates for Degree of Protection (of various items as applicable)
as per the required degree specified elsewhere in the specification shall be
submitted for Purchaser’s review and approval.

Further to verify compliance to degree of protection on routine basis, following
shall be carried out:

1. For IP-5X - It shall not be possible to insert a thin sheet of paper under
gaskets and through enclosure joints.
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2.

For IP-4X - It shall not be possible to insert a one mm dia steel wire in to
the enclosure from any direction without force.

8.02.00 Routine Tests
8.02.01 Centrifugal Fan

a. 20% DPT of welding on fan hub, blades, casing and impeller as
applicable.

b. UT of fan shaft (if dia. >= 50 mm) shall be carried out.

C. 100% DPT of the fan shaft after machining shall be carried out.

d. All rotating parts shall be statically & dynamically balanced as per IS
1940 Gr. 6.3 or better as applicable.

e. All centrifugal fans shall be subjected to free run test to check the
temperature rise, noise, vibration, current drawn during testing.

f. Fans shall be performance tested with job motor (if required) as per
relevant IS for airflow, static pressure, speed, efficiency, power
consumption, noise and vibration.

8.02.02 Axial Flow Fan

a. Acceptance tests and routine test shall be carried out as per IS: 3588.

b. Dynamic balancing of the rotating part shall be carried out as per
relevant standards.

C. NDT of the fans blade/impeller shall be carried out as per relevant
standard as required.

d. Complete fan shall be performance tested with job motor (if required) as
per relevant IS for airflow, static pressure, speed, efficiency, power
consumption, noise and vibration.

8.02.03 Centrifugal Pump
a. Non-destructive examination as follows:
i. Impeller/wearing ring/shaft sleeve/Casing/diffuser: MPI/DPT.
i Shaft, Couplings and other active components: UT (If shaft dia.
>= 50 mm) and DPT.
i Fabricated Pump components: DPT on welds.

b. Hydrostatic test at two times the bowl discharge pressures at rated
capacity or 1.5 times the shut off head whichever is greater.

C. Dynamic balancing of assembled rotor to grade 6.3 or better as per
IS0-1940.
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d. Performance test with job motor as per Hydraulic Institute Standards
over entire operating range at rated speed, including vibration and noise
measurement.

e. Strip test after performance test (if required).

8.02.04 Air Distribution System & Air Filter

a. Functional test of fire damper along with actuator shall be done.

b. Filters shall be tested for pressure drop, efficiency and dust holding
capacity and test certificates hall be submitted for review.

C. All ductwork shall be carefully examined to determine their performance
with the specification with respect of dimensions, materials, marking,
workmanship and other requirement.

d. After completion, all main ducting shall be checked for air leakage/
tightness by smoke test method for leakages (at site). Leakages if any
shall be made good by bidder.

8.02.05 Pipe and Fitting

a. All pipes shall be hydrostatic pressure tested (UT/ECT are allowed as
alternative) at tube mill as per relevant Std.

b. All mother pipes used for fittings shall be subjected to hydraulic or
ultrasonic test at tube mill.

C. Non-destructive examination of welds shall be carried out in accordance
with the relevant design/manufacturing codes.

d. All welds shall be subjected to a visual examination and DPT.

8.02.06 Valve

a. Hydraulic pressure tests shall be carried out on each valve to check
body and bonnet strength. Seat leakage shall also be carried out as per
approved drg. /data sheet. Check valve shall also be tested for leak
tightness test at 25% of specified seat test pressure.

b. Functional and dimensional testing and wear travel, seat contacts,
smooth opening & closing shall be carried out on each valve.

8.02.07 Insulation

a. Insulation material shall be tested for all mandatory tests as per relevant
standards/ specification.

b. Thermal conductivity test (only for thermal insulation) shall be done
once in six months for the insulation material manufactured during six
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months period for the same density, outer dia. and thickness of material
as per IS: 3346 or equivalent standard. However if such tests have
been carried out by the bidder on similar item which is not older than six
months in a third party laboratory, test reports shall be submitted for

review.
8.02.08 Air Washer Unit

a. Dimensional check shall be carried out after a complete assembly as
per the approved drawing/data sheet.

b. Each component of the AWU & UAF shall be tested separately as per
the inspection requirement mentioned herein above and relevant
standard.

C. Performance and functional test after a complete assembly shall be
carried out with job motor at site if supplied in knock down condition.

8.02.09 Electric Motor
Every motor shall be routine tested as per IS: 325 to the extent necessary to
establish that it is identical to the type tested motor.
8.02.10 Local Starter cum Control Panel / Local Starter Panel
Operation under simulated service condition to ensure accuracy of
wiring, correctness of control scheme and proper functioning of
ipment.

b. All wiring.and current carrying parts shall be subjected to HV/IR test as
applicable.

C. Primary current Nand voltage shall be applied to all instrument
transformers.

d. Routine tests shall be carried out on all equipment such as instrument
transformers, meters, contactors, switch fuse unit etc.

e. The tests shall include wiring continyity tests, insulation tests, and
functional tests to ensure operation of thexgontrol / protection / metering
of individual equipment.

f. All switches, meters, and other devices shall be tested and calibrated in
accordance with relevant IS standards.

g. Dimensional checks, bill of material check for quantity & make, painting
checks shall also be carried out.

8.02.11 Cable Tray and Galvanizing Structure (if applicable)
Material check, Dimensional Check; Zi i i ss as per IS: 3203, IS:
4759 and Mass of zinc coating as per IS: 4759 & IS: 6749 including ion
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8.02.12

8.02.13

9.00.00

9.01.00

9.02.00

10.00.00

10.01.00

10.02.00

10.03.00

10.04.00

test an i i inc coating as per relevant IS shall be conducted on
cable tray and accessories.

Gauges, Switches, Instruments, etc.

Accuracy, calibration, repeatability, material, dimension, functional tests and
other checks as applicable shall be checked.

Painting

Painting of all surfaces shall be checked for shade, surface finish, uniformity,
coating thickness (DFT) and adhesion test/peal off test.

FIELD TEST
Type Tests

Bidder should have performed the applicable type tests as per the IS /
applicable standards on various components of each type and rating. Reports
not older than five years shall be submitted to this effect. All such type test
reports shall be subjected to the approval of Purchaser. In case the bidder has
to carry out these type tests, all such tests shall be done at bidder’s risk and
cost within the schedule specified herein. No deviation in this regard is
acceptable.

Field Test

Overall performance of the ventilation system shall be tested after complete
installation at site. This test shall be carried out to determine whether the plant
meets the performance requirements specified here in and shall include
measurements of all parameters under various outside conditions and
establishment of correct supply of equipment. All testing and calibrating
instruments required for this purpose shall be supplied by the contractor.

PERFORMANCE GUARANTEE, TOLERANCE, PENALTY AND TEST
RECORD

The Tenderer shall have to guarantee the performance of individual equipment.
The Tenderer shall also guarantee maintenance of the inside conditions and
the minimum air changes as indicated under “design criteria”.

The test shall be conducted at the manufacturer’s works / site in accordance
with the specification and if the shop / site performance tests indicate the failure
of the guaranteed performance for the equipment concerned, it would be
necessary for the manufacturer to make good the deficiency at its own cost by
incorporating the necessary modification, alteration and replacement.

The additional test required to show the effect of such alteration shall be
performed by the manufacturer at no expense to the purchaser.

TEST RECORDS
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The certificates and records of all tests shall be submitted to the purchaser /
Consultant for approval. The manufacturer shall maintain records of all tests
required in the specification during manufacturing, erection and commissioning.
A list of records shall be submitted to the purchaser on completion of the job.
The purchaser shall be able to obtain certified copies of such records at any
time.

11.00.00 SPECIAL CLEANING, PROTECTION & PAINTING

11.01.00 Internal surface of all parts shall be cleaned to remove loose scales and dirt.
The external surface of the motor and end-shield shall be sand blasted to
remove all rusts, scale etc. All sharp edges shall also be removed. Welding
rods, studs & other foreign objects shall be removed prior to final assembly.
Excess oil and grease shall be removed by wiping.

11.02.00 All shop finished parts shall be painted with two (2) coats of rust preventing
paint. One (1) coat of synthetic enamel final paint shall be applied over and
above the rust proof paint before despatch of material.

11.03.00 All surfaces coming in contact with corrosive fumes / gases during exhaust
ventilation system, e.g., that in the battery room shall be painted with
chlorinated rubber paint or suitable epoxy paint.

11.04.00 All equipment shall be boxed / crated or otherwise protected for shipment. Dry
nitrogen desiccant and other protections shall be provided as may be
necessary.

12.00.00 DOCUMENTS, DATA TO BE FURNISHED WITH TENDER PROPOSAL

esides submitting the enclosed Technical Proposal Particulars Sheets duly
fillesin, the proposal shall also include the following drawings, curves and
information wherever applicable:

12.01.00 Preliminary equipment layout drawings for Air Washer and UAF units, as well
as preliminary ducting layout drawing.

12.02.00 Characteristic curves of eaeh type of centrifugal and axial flow fans.

12.03.00 Characteristic curve of each pump:

12.04.00 Descriptive and illustrative literature / Catalogues / leaflets on each of the
equipment and components offered.

12.05.00 Sectional drawings for air diffusers and grilles, as applicable.

12.06.00 An experience list about supply of similar plant and equipment. The list shall
indicate the salient technical parameters in each case, the stattis_of execution
and the scope of approx. value of the work undertaken by the bidder:
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12.07.00 A compré ive write-up and / or brochure on details of manufacturing and
testing facilities in the of the manufacturer.

12.08.00 Any other relevant data and particulars as

12.09.00 Guaranteed motor input power requirement for each and every €

13.00.00 POST AWARD DOCUMENTS, DATA TO BE FURNISHED

13.01.00 articulars of drawings, data and documents

13.01.01 n Calculation supporting sizing of Ventilation equipment.

13.01.02 nt layout and sectional drawings of

asher Unit.

13.01.03 Schematic flow ard instrumentation diagram of the complete system indicating
the limits of supply and erection.

13.01.04 Ducting layout drawing\including sectional views indicating the details of duct
sizes, duct joints, duct insylation, duct supports, diffusers, grilles, dampers etc
for various floors of Power House Building, ESP, AHP & CHP Control Building
and other auxiliary buildings, as applicable.

13.01.05 Layout drawings showing the roots of water pipe line with details of hangers,
supports etc.

13.01.06 Outline drawings incorporating all pxincipal dimensions, civil foundation
drawings and weight etc. and also sectignal drawings incorporating data of
material of construction wherever applicableNor following equipment:

a. Air Washer Units

b. UAF Units

C. Centrifugal Air Blower with the Drive Motors

d. Centrifugal Pump sets with Drive Motors for circtiation of water
e. Fan Filter Units, Supply Fans and Exhaust Fans witt drive Motors
f. Roof Extractor fans with Drive Motors

g. Supply Air Grilles / Diffusers

h. Fire Dampers

i. Back Draft Dampers

13.01.07 Technical Catalogues and data sheet for each Equipment and instrumen

13.01.08 Drawings and data sheets for Dry Panel Type Filters.

13.01.09 Location details of all wall mounted type Axial Flow Fans.
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1.00.00

1.01.00

1.02.00

1.03.00

VOLUME : X
SECTION-I

PERFORMANCE GUARANTEES

PERFORMANCE GUARANTEES, PERFORMANCE/ACCEPTANCE TESTS
& LIQUIDATED DAMAGES FOR SHORTFALL IN PERFORMANCE

The Bidder shall guarantee that the equipment offered shall meet the ratings
and performance requirements stipulated for various equipment covered in this
specification. The guarantees are categorised as:

a) Those which attract liqguidated damages, as listed below (Category-"A").
The Bidder shall furnish signed declarations in the manner prescribed in
the bid proposal schedules for these guarantees.

b) Those which do not attract liquidated damages, as listed below
(Category-"B"). This guarantee list indicated in this section is not
exhaustive and the Owner reserves the right to call upon the Bidder to
demonstrate any parameter, operation, etc. of any equipment as specified
and as required to meet the duty conditions.

The guaranteed parameters shall be without any tolerance values. The Bidder
shall demonstrate all the guarantees covered in various volumes and sections
of this specification during Performance/Acceptance test. In case during tests it
is found that the equipment/system has failed to meet the guarantees, the
Contractor shall carry out all necessary modification to make the
equipment/system comply with guaranteed requirements. However, if the
Contractor is not able to demonstrate the guarantees, even after the
moadifications within ninety (90) days of notification by the Owner, the Owner
will at his discretion :

i. reject the equipment and recover the payment already made or accept
the equipment only after levying liquidated damages as identified in this
section for those guarantees which are covered under category "A".

OR

i. reject the equipment and recover the payment already made or accept
the equipment only after assessing and deducting from the contract price
an amount equivalent to the deficiency of the equipment/system as
assessed by the Owner, for those guarantees which are covered under
Category-B.

All guaranteed parameters shall necessarily be quoted by the Bidder based on
the established proven results obtained from similar units in successful
operation. Evidence for this shall necessarily include the test codes used,
acceptance test results, accuracies of various instruments used for the
performance test, details of tolerances, if allowed, etc. While quoting the
guaranteed parameters, the Bidder shall keep in view the requirements
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1.04.00

1.05.00

1.06.00

1.06.01

1.06.02

1.06.03

1.06.04

2.00.00

2.01.00

specified in the specification especially regarding the reliability, operability and
maintainability of the equipment proposed. The Owner reserves the right to
evaluate the parameters quoted by the Bidder based on his experience and
published material available.

The liquidated damages shall be calculated prorata for the fractional parts of
the unit unless stated otherwise.

The turbine generator, boiler, auxiliaries, and all other plant equipment and
system shall perform continuously without the noise level (individual or
collectively) exceeding the values specified in respective equipment
specification over the entire range of output and operating frequencies.

Performance/Acceptance Tests

The performance/acceptance tests for various equipment and systems shall be
carried out as specified under the respective equipment specifications and
those specified below shall be specifically applicable. All the guarantees shall
be tested together as far as practicable.

In case of systems with stand-by equipment the liquidated damages for
non-performance will be levied for normal operating number of equipment only.
However, for this purpose all the equipment including standby equipment shall
be tested and average values arrived at.

For instrument inaccuracies during PG Test, refer subsequent clauses of this
section.

For Total Auxiliary Power Consumption, the transformers listed under the
respective clauses, shall be taken together for purposes of guarantee and not
individually.

START-UP, INITIAL OPERATION, RELIABILITY RUN AND
PERFORMANCE TESTS

For the purpose of Taking over of the Plant, the following activities shall have
to be completed successfully.

i) Mechanical Completion

i) Preliminary Operation

iif) Initial Operation

iv) Reliability Operation

V) Trial Operation

Vi) Performance Guarantee Tests

Mechanical Completion

(a) Mechanical completion is defined as the state of readiness of works
and completeness of Field Quality checks under the scope of contract
to undergo the pre-commissioning checks, followed immediately
thereafter by commissioning including preliminary operation, initial
operation, reliability operation, performance tests including unit
characteristics tests for functional or operational occupation of the
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works.

(b) Mechanical completion shall be deemed to occur when the contract
erection/installation/construction and Field Quality check works are
completed as per specifications for all equipment / systems including
standby. It also include but not limited to the following:

0] all installation/erection and Field Quality checks duly carried out
and individual protocol viz. erection, FQA (Field Quality
Assurance) and commissioning protocol to be signed.

(i) all defects/deficiencies notified by the Purchaser during
installation/erection rectified to the satisfaction of Purchaser
which, in the opinion of the Purchaser, will not affect the safe
operability and maintainability of the works, and

(iii) the contract works, in the opinion of Purchaser, subject to sub-
clause (i) above, being fit, sound, safe and operable for
undertaking the pre-commissioning checks, preliminary
operation, initial operation, reliability operation and performance
tests including unit characteristics tests followed by subsequent
commercial operation without interruption for reason of
defect/deficiency or unfulfilled obligations of the Contractor in
the erection/installation work.

2.02.00 Specific Requirements of Mechanical Completion

)] Mechanical completion in different disciplines shall be determined
based on the following characteristics, signifying the readiness of the
works/plants and systems for undertaking the pre-commissioning
checks and subsequent preliminary operation, initial operation,
reliability operation and performance tests including unit characteristics
tests as applicable to the contract works:

() All plant construction/installation in various disciplines, as
detailed under (b) below and as applicable to the contract are
completed including aesthetic and workmanship and safety
aspects, with all installation/construction checks as per
specification, relevant codes, standards and practices ensuring
conformity to contract and meeting any applicable statutory
requirements.

(i) All contractual obligations up to the stage of completion of
construction / installation are fulfilled to the satisfaction of the
Purchaser.

(b) All contract works or otherwise ready to be taken into service, or for
functional or operational occupation save pre-commissioning/
commissioning checks, preliminary operation, initial operation, reliabi