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TECHNICAL SPECIFICATION OF SLURRY PUMPS
NTPC-Dadri (2X490 MW)

" a | Owner NTPC
b Buyer BHEL, Ranipet
Process/Application Flue Gas Desulphurization

A) SITE CONDITIONS

1. | Ambient Temperature and Relative Humidity
a. | Average Site Condition (ASC)

Ambient Temperature : | 27degC
Ambient Temperature (Design) | 45degC
Relative Humidity ;| 60 %

Note:

1) Reference site conditions shall apply for the Guarantee Values as well as for the
Guarantee test/Performance test

2) Equipment and Material must be suitable for the range of ambient site conditions.

B) PROJECT LOCATION AND APPROACH

a. | State/Division Uttar Pradesh
b. | District Gautam Buddha Nagar

The design and materials shall conform to the requirements of applicable codes and
regulations of the latest edition. The design, manufacture, installation and testing of the
pump shall follow the latest applicable Indian/International (ASME/EN/lapanese)
Standards. In general, pumps shall confirm to latest edition of the following standards

15:1520 : Horizontal centrifugal pumps for clear cold fresh water

15:5120 : Technical requirements of roto dynamic special purpose pumps
API:610: Centrifugal pumps for general refinery service

15:5639: Pumps handling chemicals & corrosion liguids

15:5659: Pumps for process water

HIS: Hydraulic Institute Standards USA

ASTM-1-165-65: Standard methods for Liquid Penetration Inspection
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TECHNICAL SPECIFICATION OF SLURRY PUMPS
NTPC-Dadri (2X490 MW)

This specification covers the minimum requirements for the complete design, material,
manufacturing, shop inspection, testing at the manufacturer's works, supervision of
erection & commissioning and performance guarantee testing, 10 years AMC of slurry
pumps along with accessories which are provided in the Flue Gas Desulphurization plant
of DADRI 2 x 490 MW TPS. The following points may be noted,

d.

There are 2 units of each 490 MW and each unit is envisaged with one FGD system,
Slurry pumps are required for various application in the FGD system,

Bidder shall assume full responsibility for the entire equipment assembly and make
all possible efforts to comply strictly with the requirements of this specification and
other specifications/attachments to inquiry/order,

In case, deviations are considered essential by the Bidder (after exhausting all
possible efforts), the same shall be separately listed in the Bidder's proposal under
separate section, titled as "List of Deviations/Exceptions to the Enguiry Document
(Annexure-IV)".

Any deviation, not listed under the above section, even if reflected in any other
portion of the proposal, shall not be considered applicable.

No deviation or exception shall be permitted without the written approval of the
purchaser,

Compliance to this specification shall not relieve the Bidder of the responsibility of
furnishing equipment and accessories/auxiliaries of proper design, materials and
warkmanship to meet the specified start up and operating conditions.

In case, the Bidder considers requirement of additional instrumentation, controls,
safety devices and any other accessories/auxiliaries essential for safe and satisfactory
operation of the equipment, the same shall be recommended along with reasons in a
separate section and include the same in scope of supply.

All accessaries, items of work, though not indicated but required to make the system
complete for its safe, efficient, reliable and trouble free operation and maintenance
shall also be in supplier’s scope unless specifically excluded.

The Bidder shall offer enly proven design which meets the Provenness criteria indicated
in the Annexure-l. Necessary documentary evidences as per Annexure-3K for
qualification shall be submitted along with the bid. If the bidder doesn't mest the
specified provenness criteria, they are denied to participate in this tender.

Bidders are required to meet the Qualification Requirement (QR} for Slurry Pumps as per
Annexure-| & submit the Annexure-3K to qualification requirement
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TECHNICAL SPECIFICATION OF SLURRY PUMPS
NTPC-Dadri (2X490 MW)

1 Designation Slurry pumps
2 Quantity Please refer Table-A
3 Location Outdoor
4 Cperation Continuous
8 Design Capacity Please refer Table-A
g Type of Pump Please refer Table-A
10 Type of Seal Mechanical Seal
11 Pump Driver Motor (Please refer motor specification)
12 Valtage level for Motors | Please refer motor specification
13 MNozzle orientation
I Orientation of Suction End Suction
il Orientation of Discharge | Vertical
14 Material of construction Horizontal Centrifugal Vertical Sump Pump
Pump Id No. (1) To (8) Id No. (9) To (11)
I. Casing Ductile iron (65-45-12, Ductile iron (65-45-12,
ASTM A-536) with ASTM A-536) with
replaceable rubber liner | replaceable rubber liner
/ Hichrome alloy / Hichrome alloy
il Impeller Hi Chrome [ASTM 532 Hi Chrome (ASTM 532
Grade I11A) with minimum | Grade [lIIA) with minimum
hardness of 600-650 BHN | hardness of 600-650 BHN
or superior material or superior material
iii. Shaft Duplex Stainless steel Duplex Stainless stee|
(§31803, ASTM A-276) or | (531803, ASTM A-276) or
equivalent equivalent
v, Shaft sleeve Co4M Cu ASTM A-743 or | CDAM Cu ASTM A-743 or
equivalent with a equivalent with a
minimum hardness of- minimum hardness of-
275 BHN 275 BHN
v, Base Plate Carbon steel epoxy Carbon steel epoxy
coated coated
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TECHNICAL SPECIFICATION OF SLURRY PUMPS
NTPC-Dadri (2X490 MW)

5.3 FLUSHING WATER ANALYSIS

Process water shall be used for flushing of the Slurry pump. Process water analysis is given below.

gi Total Dissolved Solids ppm ~2110
2, Calejum as CaCO3 pPPm 721

3. Magnesium as CaC03 ppm 286

4, Sodium as CaCo3 ppm 358

5. Potassium as CaCO3 ppm

6. Iron as Fe pRm 13

F L Fluoride as F ppm 0.11
8. Bicarbonate as CaC03 ppm 688

g, Chlorides as CaC03 ppm 168
10. | Sulphate as CaCo3 ppm 512
11. Nitrate as NO; ppm 0.55
12. | Silica ppm i
13, | pH 7.0-8.2
14, | Turbidity NTU 55
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TECHNICAL SPECIFICATION OF SLURRY PUMPS
NTPC-Dadri (2X490 MW)

TABLE-A

Pumps should be designed with the following service condition

1 | PUMPID NO. (1) (2) (3] 4)
2 | Type Harizontal Centrifugal pump
3 | Capacity of the Pump g 105 210 190
(in m3/hr)
4 Head of the pump 45 40 60 30
{in m)
5 Mumber of pumps 4 nos. 4 nos. 2 nos, 2 nos.
(1W +1 5} x 2 (1W +15) x 2 (1W + 15} (1W +15)
6 Mode of aperation Continuous Continuous Continuous Continuous
7 | Minimum liguid level in
; 5 1.2
the tank (in m) 9 t he
8 taximum liquid level in g
the tank (in m) 12.0 6.0 6.1 .
9 Maximum operating
tumparature 65 deg C 65 deg C 65 deg C 65 deg C
10 | Minimum operating o
Ve dratuse 10degC 10degC 10 deg 10 deg C
11 | Maximum operating Vendor to Vendor to Vendor to Vendor ta
speed confirm confirm confirm confirm
12 | Power loading for bid ] .
I Applicabl
rslaaties Applicable Applicable Applicable pplicable
13 | Pump efficiency Minimum £5% | Minimum 65% Minimum 65% Minimum 65%
14 | Type of seal Mechanical seal | Mechanical seal | Mechanical seal Mechanical seal

1 | PUMP ID NO. () (6] 7) (8)
2 | Type Horizontal Centrifugal pump
3 | Capacity of the Pump
(in m3/hr) 125 25 155 370
4 Head of the pump 50 35 25 30
{in m)
5 Number of pumps 2 nos. 2 nos, 1 no. 2 nos,
{1W +15) (1W +15) (1W) {1W)x2
6 Mode of operation Continuous Continuous | Intermittent intermittent
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TECHNICAL SPECIFICATION OF SLURRY PUMPS
NTPC-Dadri (2X430 MW)

- —
the tank (in m) a4 1.2 ka
8 Maxlmum_ liquid level in 50 6.8 11.2 5.0
the tank (in m) o
g Magimum operating
Yermmeraturs 65 deg C 65degC 65deg C 65 deg C
10 | Minimum operating
c 10 deg C deg C
temperature 10 deg eg 10degC 10 deg
11 | Maximum operating Vendor to Vendor to Vendor to Vendor to
speed conflirm confirm confirm confirm
12 | Power loading for bid
Sl st Applicable Applicable Not Applicable Not Applicable
13 | Pump efficiency Minimum 65% | Minimum 65% Minimum 65% Minimum &65%
14 | Type of seal Mechanical seal | Mechanical seal | Mechanical seal | Mechanical seal
1 | PUMP ID NO. (9) (10) {11)
2 Type Vertical sump pump
3 Capacity of the Pump
(in m3/hr) 155 50 50
4 | Head of the pump 30 25 25
(in m)
5 | Number of pumps 4 nos. 1 no. 1 no.
(IW +18)x 2 (1W) (1w)
6 | Service Qutdoar Outdoor Outdoor
/| Mode of operation Continuous Continuous Continuous
8 Process Fluid parameters
Liquid Gypsum Slurry Gypsum Slurry Limestone Slu rrl.r—
Cl conc: : < 20,000 ppm = 20,000 ppm 120 ppm
Temperature - 65 °C 65 °C 45°C
Specific Gravity : 1.215 1.215 1.215
Viscosity : 0.01Pas 0.01 Pas 0.1Pas
Solid conc, 30wt 30 wit 30 wth
5i0; content 20.7 g/l 20.7 g/l 18 g/l
pH 4-8 4-8 5-8
g Maximum solid particle 6-7 mm 6-7mm 6-7 mm
size
10 | Nermal solid particle 325 mesh (43 325 mesh (43 125 mesh (43
size,ds0 micren) micran) rricran)
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TECHNICAL SPECIFICATION OF SLURRY PUMPS
NTPC-Dadri (2X490 MW)
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12 | Power loading for bid Not applicable Not applicable Not app e
evaluation
13 | Maximum operating vendor to confirm | Vendor to confirm Vendor to confirm
speed
14 | Pump efficiency Minimum 65% Minimum &5% Minimum 65%
15 | Type of seal Mechanical seal Mechanical seal Mechanical seal
TABLE-B
SLURRY CONDITION

Slurry to be Gypsum Gypsum | Limestone | Lime stone
1. | handled ur:ﬁls;:ne Gypaum slyery slurry slurry / Gypsum | / Gypsum /
{ mixture | mixture of
of two two
Maximum 150 mesh 150 mesh 150 mesh | 150 mesh | 150 mesh | 150 mesh
2. | solid particle {140 {140 micron) (140 {140 (140 (140
size micron) micran) micron) micron) micron)
Mormal solid 325 mesh 325 mesh 325 mesh | 325mesh | 325 mesh | 325 mesh
3. | particle (43 (43 micron) (43 (43 micron) (43 (43 micron)
size,d50 micron) micron) micron)
Chlgride
6 caabantrato 20,000 20,000 ppm 20,000 20,000 20,000 20,000
: pom (max) (max) ppm{max) | ppm (max) | ppm (max) | ppm (max)
" ”::3:!&5 of | 69(Mho | 57(Mho | 57(Mho | 57(Mho | 57(Mho | 57(Mho
i [ e scale) scale) scale) scale) scale) scale)
S 30 widh 30 widh 108 wi% | 16.6wt% | 30wtk 3 wi%
8, | concentration
Sp. Gravity of 1.215 1.215 1.068 1111 1.215 1.022
10, | Slurry
Viscosityat | 543pas | 001Pas | OPaS | OPaS [001-003| OPas
A% | parp Pa.5
Slurry 65degC G5degC 65 deg C 65degC 65 deg C 65 deg C
12, | temperature |
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TECHNICAL SPECIFICATION OF SLURRY PUMPS
NTPC-Dadri (2X490 MW)

Scope for the bidders shall include Design, Supply and Supervision of Erection & Commissioning.

Design: Includes basic engineering, detall engineering, preparation and submission of Bngineering
drawings/calculations/datasheets/quality assurance documents/field guality plans, storage instructions,
commissioning procedures, operation & maintenance manuals, performance guarantee test procedures
and assisting BHEL in obtaining time bound approval from NTPC.

Supply: Includes manufacturing/fabrication, shop floor testing, stage Inspections, final inspections,
painting & packing.

Supervision of Erection & commissioning: Includes supervision of erection & commissioning, supervision
of trial operation, training of customer's O&M Persannel,

The scope of supply for Slurry pump shall include but not limited to the following:

5l. | Scope
No
%

Slurry pump complete with

i, Casing

ii.  Rotor and Shaft assembly

fii.  Drive motor as per specification

v, Coupling

v.  Commaon base frame and shock pads

vi.  Single Mechanical seal with automatic flushing with a connection for additional manual
flushing.

vil.  Flushing and drain system

vili,  Coupling guards with baolts

ix. Suction filter

k. Expansion joints at suction and Discharge

#l.  Companion flanges with gaskets and tasteners

®il.  Casing drain terminated at battery limit with flange

xiii.  Cooling water piping for Bearing cooling

®lv.  Lubrication system

xv.  Foundation bolts for supplied items

K, Pedestal

¥vil.  Drip tray

wvill.  Lantern Ring

xix.  Mechanical Running and Performance test at shop

¥¢.  Palnting and Rust Prevention during shipment and construction

¥xl.  Supervision of Erection & commissioning at site

xxil.  Special tools & tackles as applicable

kxlil,  Pressure & Temperature gauges and service indicator as applicable

| [axlv,  Accessory Piping within the skid
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TECHNICAL SPECIFICATION OF SLURRY PUMPS
NTPC-Dadri (2X490 MW)

Sl. | Scope
No
wxv.  Start-up & Commissioning spares as applicable
xuvi.  Seaworthy Packing & Forwarding (for import supplies) to Project Site office
wxvil,  Installation, operation and maintenance manuals
ooviil. Any other items required for completeness of the equipment except the items covered in
the excluslons.

All slurry pumps for a particular service shall be |dentical and interchangeable.

All the slurry pumps shall be provided with motorized suction and discharge valves. In addition,
flushing water lines with motorized valves shall be provided for each pump for automatic
flushing of the pump after each shut down. The flushing water for the pumps shall be taken
form the process water supply,

In case of pump with rubber lined casing, the casing should be radially split to allow
easy removal of impeller,

All the pump wear parts in contact with the slurry shall be provided with replaceable
rubber/elastomer liners suitable for the fluld handled. The Bidder can also offer a hi chrome
alloy lined pump if the Bidder has previous experience of the same for similar applications. The
material used by the contractor shall be proven in previous installations.

The material and thickness of the liners shall ensure a minimum service life of 2 years before
replacement. All the wear parts of the pump shall be guaranteed for a minimum wear life of not
less than 14000 hrs.

The design of the shaft shall ensure that the operating speed is at least 20% above the critical
speed of the shaft.

The pump shall be provided with seals of proven type and shall be designed for minimization of
seal water cansumption, The shaft shall be supported on heavy duty ball/roller bearings.

The Pump shall be capable of developing the required total head at rated capacity for
continuous operation. Also the pumps shall be capable of being operated to give satisfactory
performance at any point on the HQ characteristics curve. The operating range of the pump
shall be 40% to 120% of the duty point unless otherwise mentioned elsewhere. The maximum
efficiency of pump shall preferably be within = 10% of the rated design flow as indicated.

The total head capacity curve shall be continuously rising from the operating point towards
shut-off without any zone of instability and with a minimum shut-off head of about 15% more
than the design head.

10.

Pumps of a particular category shall be Identical and shall be suitable for parallel operation with
equal load division. The head Vs capacity and BHP Vs capacity characteristics should match to
ensure even load sharing and trouble free operation throughout the range. Components of
identical pumps shall be interchangeable.

Pumps shall run smoothly without undue noise and vibration. Peak to peak vibration limits shall
be restricted to the following values during operation:

Speed Antifriction Bearing Sleeve Bearing

1500 rpm and below  75.0 micron 75.0 micron

3000 rpm 50.0 micron £5.0 micron
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TECHNICAL SPECIFICATION OF SLURRY PUMPS
NTPC-Dadri (2X490 MW)

e e ELUNRIRNA * S i S PV i A1 - s 2 5 5

Motors shall be selected to suit to the above requirements.

Minimum motar margin [as per table below) shall be provided above maximum load demand of
the pump in the entire operating range to take care of the system frequency variation and no
case less than the maximum power reguirement at any condition of the entire characteristic
curve of the pump, Continuous Mator rating shall be at 50 deg.C ambient.

12,
Motor margin shall be as below
Pump rated BKW Motor rating
<22 kW 125% of pump rated BKW
22 kW - 55 kW 115% of pump rated BKW
>55 kW 110% of pump rated BKW
The kW rating of the drive unit shall be based on continuously driving the connected equipment
13 for the conditions specified. However, in cases where parallel operation of the pumps are
- | specified, the actual motor rating is to be selected by the Bidder considering overloading of the
pumps in the event of tripping of operating pump(s).
14; Pumps shall be so designed that pump impellers and other accessories of the pumps are not
damaged due to flow reversal.
15 The Contractor under this specification shall assume full responsibility in the operation of pump
" | and motor as a unit.

The pumps shall be designed as impeller centrifugal (non-clog centrifugal) pump. The pumps
1E. | shall be wear-resistant, be equipped with flushing devices to prevent sedimentation and shall
be designed and installed in a manner to allow easy replacements, repair and maintenance,

17 Single mechanical seals with automatic flushing with & connection for additional manual
" | flushing shall be applied.
18 Pumps shall have the rated capacity near the best efficiency point
1g. | !mpellers shall be single piece casting. Fabricated impellers shall not be accepted.
The Pumps shall be wear resistant be equipped with fiushing devices to prevent sedimentation
20, | and shall be designed and Installed in a manner to allow easy replacements, repair and
maintenance,
21 The slurry pumps shall be equipped with oil level indication, coupling guard and collecting
" | equipment for leakage, made of resistant material,
22 Single mechanical seals with automatic flushing with a connection for additional manual
| tlushing shall be applied.
Pump shall be either belt drive or Gear Box type. If the belt drive is chosen by the vendor,
23, | vendor should adhere to the applicable standards for ensuring the performance of the pumps
 as per the specification. A service factor of 1.5 or better should be considered for Gear Box, .
All pumps shall be designed to withstand a test pressure of 200% of pump rated head or 1.5
24, | times the maximum possible pump shut off pressure under maximum suction pressure
conditions,
a5 Praduct water flushing lines and drains are to be supplied for each pump handling the prevailing
water to avoid corrosion if the pump is out of operation for extended periods, |
2% Pumps must be carefully set to ensure that the net positive suctlon head avallable under all

operating conditions will be adequate. The NPSH Values are to be referred to the |east
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TECHNICAL SPECIFICATION OF SLURRY PUMPS
NTPC-Dadri (2X490 MW)

favarable operating conditions- lowest atmospheric pressure, lowest level of water on the
suction side of the pump and highest temperature of the pumped fluid. An adequate safety
margin of normally greater than 1m to the max NPSH required shall be provided.

27,

The Pump flow/head characteristics shall be such that within the operation range the head will
continuously increase with decreasing flow, maximum head (shut off head) being at least 10%
higher than the duty point head.

All pumps shall be fitted with suction and discharge pressure gauges

Venting valve shall be fitted to all pumps at suitable points on the pump casing unless the pump
is self-venting due to the arrangement of the suction and discharge nozzles. Drainage facilities
shall be provided on the pump casing or adjacent pipe work to facilitate the dismantling of
puUmps.

Pumps shall have stable head-capacity characteristics curve from run-off te shut-off. Shut-off .
head should be minimum 125% of Best Efficiency Point (BEP),

3L

selection of Duty point should preferably be at BEP (Best Efficiency Point) or slightly at the left
of BEP. Selection point beyond 115% of BEP will not be acceptable. it should be noted that head
varlation is due to level variation in tank. Pump has to run in the system without compromising
it's NPSH reguirement at lowest water level in tank. Hence, when tanks are filled-up and Is at
normal water level, pump will operate at the right of BEP, pump’s operating zone should be
considered accordingly.

32

External flushing is required to remove the accumulated particles and all related information
should be mentioned in data sheet,

33.

Pump should have adjustment provision of axial clearance between casing and impeller for
maintenance of performance at best efficiency when there is wear In between impeller and
casing.

In case rubber or nonmetallic linings are used, these will be two piece molded under pressure
and adjusted to the screwed metallic clamping which have been welded to the casting.

35.

Each pump will have a coupling of adequate size, designed for full load and capable of
supporting start —Up an overload moment. Each half of the coupling will be factory mounted
and locked to its shaft. The coupling must be able to accept the adjustment of the impeller.

36.

The Antifriction bearing of the pumps shall be designed for minimum useful life (L-10) of 20,000
hours of continuous operation (Under the design condition). The thrust bearing will have
dimensions for a minimum of 175 % of the required load.

37

The pumps shall have mechanical seals of cartridge type with self-lubrication sliding ring
cartridges. The static part will be mounted on the seal plate with circumferential ring (O-ring) or
another flexible sealing ring. Built in seal design will not be accepted.

The sealing areas shall be designed in such a way so that solids do not precipitate in them affect
the cooling or affect the adjustment and mechanical functioning of the seals. Seals which do not
need jet cleaning are preferred.

39,

pump Induced vibration due to flow pulsations shall be avoided through suitable design.

Each rotating equipment shall be first statically balanced and then dynamically balanced
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TECHNICAL SPECIFICATION OF SLURRY PUMPS
NTPC-Dadri (2X490 MW)

according to IS0 1940 (in the case of impellers this shall be dane before and after mounting of

the service rotor shaft),

Pumps shall be of Radial Split Casing, Close/Semi-open, Over-hang, End Suction Type Back Pull-
out design, Vertical Discharge type for Horlzontal Centrifugal Pump.

The casing shall be designed to withstand the maximum shut-off pressure developed by the
pump at the pumping temperature.

Pump casing shall be provided with a vent connection and piping with fittings & valves. Casing
drain as required shall be provided complete with drain valves, piping and plugs.

Pump casing be provided with a connection for suction and discharge pressure gauge as
standard feature, It shall be structurally sound to provide housing for the pump assembly and
shall be designed hydraulically to minimum radial load at part load operation.

Lifting provision of pump as a whole and individual casing half should be provided.

For replaceable rubber liner, hardness of rubber should be of Share hardness- SA 65 (+/-) 5.
Aubber should be of Type and Class as defined by ASTM D-2000 which is suitable for
uninterrupted operation of 5 years (minimum).

Renewable wear rings shall be provided at points of running clearance and shall be made from
appropriate materials.

Impeller shall be closed, semi-closed or open type and designed in conformance with the
detailed analysis of the liquid being handled, The impelier shall be secured to the shaft, and
shall be retained against circumferential movement by keying, pinning or lock fings. On pumps
with overhung shaft, impellers shall be secured to the shaft by a lockout or cap screw which
tightness in the direction of normal rotation,

For rubber lined pumps, tip speed of impeller shall not exceed 25 m/sec and far other pumps
not over 30 m/sec.

Miller number for the material should be justified for that pumping medium as per ASTM G75-
895 as well as the corrosion effect of pumping medium

Base material for rubber-lined impeller should be capable of handling speed as specified in the
respective clause without affecting adhesion of lining. Impeller as rotating assembly along with
all elements should be dynamically balanced according to 150 1940

Maximum size impellers for the pump body shall not be quoted for, By installation of a new
impeller a head increase of 5% minimum shall be possible.

€)

IMPELLER/CASING WEARING RINGS
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TECHNICAL SPECIFICATION OF SLURRY PUMPS
NTPC-Dadri (2X490 MW)

Replaceable type wearing rings shall be provided at suitable locations of pumps. Suitable
method of locking the wearing ring shall be used. Wearing rings shall be provided in pump
casing and/or impeller as per manufacturer’s standard practice,

D) | SHAFT

The critical speed shall be well away from the operating speed and in no case less than 130% of |
the rated speed. The shaft shall be ground and polished to final dimensions and shall be
adequately sized to withstand all stresses from rotor weight, hydraulic loads, vibration and
torgues coming In during operation.

All Pump shafts shall be of ample size to transmit the maximum possible output from the prime
maver.

d.| The pump shaft and coupling are to be so dimensioned that the maximum permissible torgue of
the shaft is higher than the maximum transmissible torgue of the coupling and gear.

Pumps shall operate smoothly throughout the speed range up to their operating speeds. The
first coupled critical speed must be at least 20% higher than the maximum operating speed. The
determination of the shaft diameter and the distance between two consecutive bearings must
include a sufficiently large safety margin to satisfy this condition.

.

f. | shafts shall be conservatively designed to transmit maximum power required and to assure
rigidity. Shafts shall be machined and ground ta close tolerances and shall be tapered to permit
easy removal of the seals and bearings.

g | Shaft shall run in high precision heavy duty roller bearings. Lubrication system provided shall be
such that visual checking of lubricant level is possible

h.| The shaft shall be finished to close tolerance at the rotor, coupling and bearing diameters, The
size of shaft shall be calculated on the basis of maximum combined shear stress, This shear
stress shall not exceed 30 percent of the elastic limit in tension or 18 percent of ultimate tensile
strength.

No parts of the shaft should come in contact with the liquid medium for horizontal centrifugal
pump.

i Shaft should have a keyed joint at impeller hub. No thread connection between impeller and |
shaft is acceptable.

E} SHAFT SLEEVES

Renewable type fine finished shaft sleeves shall be provided at mechanical seals. Shaft sleeves
shall be fastened to the shaft to prevent any leakage or loosening. Shaft and shaft sleeve
assemhl? shEuId ensure concentric rotation,

F) | BEARINGS
Heavy duty bearings, adequately designed for the type of service specified in the enclosed
pump data sheet and for long, trouble free operation shall be furnished.

The bearings offered shall be capable of taking both the radial and axial thrust coming inta play
during operation. In case, sleeve bearings are offered additional thrust bearings shall be
provided. Antifriction bearings of standard type, if provided, shall be selected for a minimum
life 20,000 hrs, of continuous operation at maximum axial and radial loads and rated speed.
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Proper lubricating arrangement for the bearings shall be provided. The design shall be such that
the bearing lubricating element does not contaminate the liquld pumped. Where there |s a
possibility of liguid entering the bearings suitable arrangement in the form of deflectors or any
other suitable arrangement must be provided ahead of bearings assembly,

Bearings shall be easily accessible without disturbing the pump assembly. A drain plug shall be
provided at the bottom of each bearings housing,

/| The bearings may be ball, roller or sleeve bearing. If sleeve bearings are used these shall be

machined for close running fit. The bearings shall be designed to take the necessary radial load
as well as the net axlal thrust. Bearings shall be lubricated properly and sized for an operating
life of 20,000 hours on the basis of maximum load. il tevel indication shall be provided,

The bearings shall be of automatic oil lubricated type. Vibration sensors and temperature
measurements incl. temperature transmitter for continuous monitoring shall be provided.

Bearing housings on horizontal shaft pumps shall be designed to enable the bearings to be
replaced without removing the pump or motor from its mounting Bearing housings on
horizantal shaft pumps shall be effectively protected against the ingress of water, pumped fluid
and dust by suitable nonferrous deflectors. |

It bearing housing requires cooling water, volume and pressure of cooling water s to be
Indicated in Technical Data Sheet.

Lubricating oil will be the responsibility of pumgp manufacturer. Hence, manufacturer has to
make arrangement of first fill of oil at installation, and at commissioning stage. Quantity of ofl
and its grade is to be indicated in Drawing and Operation Manual,

G}

MECHANICAL SEALS

| moving face and shaft sleeves or any other suitable type, The sealing faces should be highly

Mechanical seals shall be of single type with gither sliding gasket or bellows between the axially

lapped surfaces of materials known for their low frictional coefficient and resistance to
carrosion against the liguid being pumped.

The pump supplier shall coordinate with the seal maker in establishing the seal chamber of |
circulation rate for maintaining a stable film at the seal face. The seal piping system shall form
an integral part of the pump assembly, For the seals under vacuum service, the seal design must
ensure sealing against atmospheric pressure even when the pumps are not operating.
Necessary provision for seal water supply along with complete piping fittings and valves as
required shall form integral part of pump supply.

The Mechanical Seals shall be so arranged that repacking or ﬁt-i:-i-r-Tg of replacement seals can be |

| carried out with the minimum of disruption to plant operation.

Design the mechanical seals chamber to have sufficient room to Jubricate and get seal face cool

| with its own slurry.

.| Provide requirements for periodical flushing to rinse the seal face for leaked slurry.

'_ arrangement, shall be of the cartridge design. Hook sleeve cartridge should not be used.

I'-;i_amp shall be supplied with mechanical seal. All mechanical seals, regardless of type or
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g.| Reguirement of flushing water, its quantity, and pressure to be indicated in data sheet.

Zero leakage is the intension of this specification. However, guantity of leakage, If it is
h.| unaveoidable, pump should have a provision of collecting of any drip leakage and flushing the
same to nearby pit Is to be providing without corroding the base plate of pump.

Mechanical seals shall be fitted and installed in the pump before shipment and shall be clean.
Mechanical seals shall be plugged with screw for shipping

Intention of the specification is not to specify Type of Seal, Seal design, 5pring configuration,
j. | Seal configuration, Balanced or Unbalance type etc. Pump manufacturer to decide the same
along with seal manufacturer the best seal that Is suitable for the offered pump.

Seal life has to be guaranteed, taking into consideration all its components for 25000 hrs. If the
k.| seals fail before the completion of guaranteed period, the same should be replaced free of cost
by the bidder.

a.| The pump and motor shafts shall be connected with an adequately sized flexible coupling of
proven design with a spacer to facilitate dismantling of the pump without disturbing the motor.
Necessary coupling guards shall also be provided.

b.| Coupling halves shall be machine matched to ensure accurate alignment. Couplings and gears
must have a rated capacity of at least 120% of the maximum patential power transmission
requirement.

c.| Coupling shall be of flexible type made of cast steel. The Bidder shall furnish both halves of the
coupling. Bath the Coupling halves shall be bored and keyed to fit shafts of the gearbox and the
motar by bidder,

d.| All rotating parts such as coupling shall be covered with suitable protective guards. Guards shall
be easily removable type. If weight of the coupling is heavy (=40 kgs), provision of tapped hole
should be incorporated in right place of hub to handle the same effortlessly

a.| A common base plate mounting both for the pump and motor shall be furnished. The base plate
shall be fabricated steel and of rigid construction, suitably ribbed and reinforced. Base plate and
pump supports shall be so constructed and the piping unit so mounted as to minimize
misalignment caused by mechanical forces such as normal piping strain, internal differential
thermal expansion and hydraulic piping thrust. Suitable drain troughs and drip lip shall be
provided.

b.| Suitable holes shall be provided for grouting and these shall be so located that the base plate
can be grouted in place without disturbing the pump and motor.

Base plate must have provision of aligning driver and driven shaft in both directions of base
plate so that shafts can be aligned. Similarly, provision must be provided for alignment of shaft
in vertical plane,
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Pump manufacturer Is ta 5upl1,r base plate along with Foundation bolt & Nut, “Taper wadge"
and the necessary fastener for Pump and Motor with Base plate.
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J liquid, Leaked liguid, collected in trough, can be wsternan:allv routed at designated point

Base plate must be provided with a trough, material of which must be compatible of pumping

Base plate must be stress-relieved for any residual welding stress and certificate to that effect Is
to be submitted as per inspection requirement.

ASSEMBLY AND DISMANTLING

Assembly and dismantling of each pump with drive motor shall be possible without disturbing
the grouting base plate or alignment.

The pumps shall be designed for continuous operation. The pump shall be single stage
centrifugal type with semi open or open impeller. The pump impeller shall be cantllever type
and shall not be supported below the base plate for easy withdrawal.

The pump shall deliver the rated flow at rated head with margins as specified in the respective
clauses. The pump shall be capable of pumping of slurry with solid concentration upto 30 wt% &
particle lumps of 6-7Tmm.

The material chosen for the pump components shall be suitable for the fluld handled and shall
be proven in similar application,

The pumps shall not be supported below the base plate level for easy withdrawal without
entering the sump.

Expansion Joints:

-| Expansion loints shall be provided at suction and discharge of each pump

.| Pressure Gauges:

Pressure Gauges shall be furnished for at suction & discharge of each pump. Pressure gauges of
class 1.6 or better must be used. Pressure instrument for measurement of steady pressure at
varying pressure shall operate in a band centered on 60% of its maximum range. Pressure
Bauges shall have a dial size of 160 mm.

Pump control;

.| Each pump shall be furnished with required instrumentation and electrical accessory devices

mounted and connected in a control cabinet,

il.| Provisions shall be made for the interface between the local cabinet and the DCS such that the

operation of the pumps can be controlled fram the control consale in the FGD Control room
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6.3.1 General

This specification generally covers the requirement for motors involved in Siurry Pumps
system package.

6.3.2 Voltage level:
The voltage level for motors shall be as follows:

S:No | Rating Voltage Freq and voltage
variation
1 Upto 0.2 kw Single phase 240V AC / 1. 50 Hz- +3% & -5 %
Three phase 415V AC 2. 10% combined
2 Above 0.2 and up to 200 | Three phase 415V AC variation of voltage
kw & frequency.

6.3.3 Starting voltage requirement
Up to 85% of rated voltage for ratings below 110 KW
Up to B0% of rated voltage for ratings from 110 KW to 200 KW

« Voltage rating for special purpose motors viz, VFD shall be as per manufacturer’s
standard.

6.3.4 Degree of protection:

S.NO Item Indoor Outdoor
1 Motors IP 54 IP 55
2 Cable box IP 54 IP 55

6.3.5 Efficiency class:
Premium efficiency 1E3 (For Continuous duty motors up to 200 kw) as per IS
12615,IEC:60034-30

6.3.6 General requirements:

S.No | Parameters | To be confirmed by vendor Vendaors
confirmation
1 Direction of | Suitable for both directions
rotation
2 Class of | Thermal class 155 (F) insulation
Iinsulation
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3 Winding The winding ]nSuIatmn Process shall be
Insulation Global Vacuum Pressure Impregnated i.e.
resin poor method
4 Starting 1. Less than or equal to 600 % full load current
Current subject to tolerance as per IS (Normal motar)

2, Less than or equal to 700 % full Joad current

‘subject to tolerance as per |S (Normal motor)
5 Starting 1, Llp to 85% of rated voltage for ratings below
Voltage 110 KW
2. Up to 80% of rated voltage for ratings from 110
KW to 200 KW
6 Torque 1. Accelerating torque at any speed with the
requirement lowest permissible starting voltage shall be at
least 10% mator full load tarque, '

2. Pull out torque at rated voltage shall not be
less than 205% of full load torgue. It shall be
275% for crane duty motors.

7 Type of | 1. Mators shall be either Totally enclosed fan
enclosure cooled (TEFC) or totally enclosed tube
ventilated (TETV) or Closed air circuit air

cooled (CACA) type.

2. VFD driven mators to be offered with forced
cooling type with machine mounted fan or
pump driven by separate electric motor.

8 Dimensions | Motor MCR Distance between
of Terminal center of stud &
box for LV gland plate (in mm)
motors a. Upto 3 Kw As per manufacturer's
practice

b. Above 3 kw to7 kw 85

c. Above 7 kw tol3 kw 115

d. Above 13 kw to 24kw 167

e, Above 24 kw to 37kw 196

f. Above 37 kw to 55kw 249

B. Above 55 kw to S0kw 277 i

9 Cable glands | Double cumpresslnn type Nickel plated brass
B Lugs cable gland & insulated tinned copper crimping

o lugs to suit the cable sizes

10 Faint shade RAL 5012 (Blue)

11 Space Suitable single phase space heaters shall be
heaters provided on motors rated 30KW and above,

Separate terminal box for space heaters shall be

provided
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6.3.7 Locked rotor withstand time

S.No Starting time at min | Locked rotor withstand time
permissible voltage

1 Upto 20 secs Under hot condition at highest voltage limit
shall be at least 2.5 secs. more than starting time

2 More than 20 sec & less | Under hot condition at highest voltage limit shall be at

| than 45 sec ) least 5 secs. more than starting time

3 More than 45 sec’s under hot condition at highest voltage
limit shall be more than starting time by at least 10% of
the starting time

6.3.8 Spedial Requirement:
Motor operating through variable frequency drives shall be suitable for inverter duty. Also these

motors shall comply the requirements stipulated in |EC: 60034-18-41 and |EC: 60034-18-42 as
applicable.

6.3.9 Torque Requirements

» Accelerating torque at any speed with the lowest permissible starting voltage shall be at
least 10% motor full load torque.

% Pull out torque at rated voltage shall not be less than 205% of full load torque. It shall be
275% for crane duty motors.

6.4.1 General:

This section covers the specification for instruments involved in slurry pumps.

Instruments as per attached list (Section 6.4.3) shall be minimum. Instruments that are
required for satisfactory operation of the system though not indicated in the list shall also be
supplied.

6.4.2 INSTRUMENTS:
6.4.2.1 General:

All transmitters, sensors, switches and gauges for parameters like pressure, level, flow etc.
as required for the safe and efficient operation and maintenance of equipment in the system

under the scope of specification shall be provided on as required basis.
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6.4.2.2 Instrumentation valves:
The necessary root valves, impulse piping, drain cocks, gauge-zeroing cocks, valve

manifolds and all the other accessories required for mounting/erection of these local
instruments shall be furnished, even if not specifically asked for, on as required basis,

6.4.2.3
The contacts of equipment mounted instruments, sensors, switches etc, for external

connection including spare contacts shall be wired out in flexible/rigid conduits,
independently to suitably located common junction boxes. The necessary cables, flexible
conduits, junction boxes and accessories for the above purpose shall also be supplied.

Double root valves shall be provided for all pressure tapping where the pressure exceeds 40

Ke./sg.cm.
6.4.3 LIST OF INSTRUMENTS:
6.4.3.1 Pressure gauge
To be provided at Pump Suction & Pump Discharge

6.4.3.2 Pressure Transmitter
To be provided at Pump Discharge

6.4.3.3 Specification for Pressure Transmitter:
Microprocessor based 2 wire loop powered electronic transmitter with 4-20 mA DC

HART output signal shall be provided. For calibration ranges greater than or equal to 400mmwec,
accuracy of transmitter shall be + 0.060 % of calibrated range{min}, stability 0.25 % of calibrated
range for 10 years and 50:1 turn down. For calibration ranges less than 400mmwc accuracy shall
be + 0,10 % of calibrated range (min) and 20:1 turndaown. Overpressure rating of transmitter
shall be 150% of maximum operating pressure. Transmitter shall have weather proof IP-67
metallic housing with durable corrosion resistant coating, integral digital display with self-
indicating diagnostics, ,plug and socket type electrical connection, calibration using HART

calibrator, 2/3/5 Valve non integral manifald and rack with canopy.
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S. No. | Description

Metric unit shall be used in the drawings and in the any displays on the equipments. Special
attention should be taken that the unit of pressure shall be in dual scales of kPa and kg/cm’G.
For instance the pressure gauges should have dual unit’s indication.

5 | Descriptions in the drawings, in the documents, and in the displays shall be in English

All rotating parts such as coupling shall be covered with suitable protective guards. Guards

% shall be easlly removable type.

4 The equipment shall be designed to withstand the corrosive and moist environment in which
" | these are proposed to operate.

5 Moise level produced by any rotating equipment individually or collectively shall not exceed 85

dB measured at a distance of 1.0 meter horizontally from the source in any direction and 1.5m
above operating floor. Predicted sound pressure levels for the pump drive assemblies shall be
submitted as part of the proposal data.

g, | The overall vibration level shall be as per 150 10816.

7. | Suitable drain connections shall be provided.

g | The equipment shall be suitable for stable operation continuously.

9 Limit of connection: The buyer (BHEL) has an intention to minimize interface for utilities as
" | much as possible, The bidder shall consider this requirement in the planning stage of layout for
the equipment. The bidder shall provide the header piping for utilities and branch piping to
gach nozzle. Terminal points for all utilities shall be located at skid edge. The bidder shall
specify all terminal points with tie-in number in the P&ID and submit it in the proposal to
confirm the scope of supply.

10, | Service life: Entire equipment except wearing parts shall be designed and fabricated for a
" | minimum service life of 30 years of operation or 200,000 full load operating hours whichever is
longer.

11 Corrosion allowance: Carrosion allowance for entire equipment shall be in accordance with
" | latest applicable Indian / International standard,

Unless otherwise specified , flanges shall be in accordance with ANSI B16.5 Class 150

12

13, Name plate: All equipment shall be provided with nameplates indicating the item number and
service name. Name plates shall be of 304 Stainless steel plate and placed at a readily visible
location. Nameplate of main equipment shall have enough information, which will be
confirmed during engineering phase. Stainless steel nameplates for all instruments and valves
shall be provided.,

Rotation arrows shall be cast in or attached with stainless steel plate on each item of rotation
equipment at a readily visible location. J

14,
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S. No. | Description
15 Unless otherwise specified, all equipment items where the weight exceeds 15 kg shall be |
" | provided with suitable lifting lugs, ears or ring bolts or tapped holes for lifting rings. Minimum
shock factor for lifting lugs shall be minimum 2.0. The position of lifting lugs and reference
dimension shall be shown on GA and/or outline drawings. NOT shall be conducted for lifting
lugs. When any spreader bars are required for lifting and laydown, the bidder shall provide
spreader bar with equipment.
16 Skid Mount/Transportation: Equipment shall be fabricated as skid mount design as much as
* | practical to minimize erection at the site.
_1? " Two pleces of stainless steel earth lugs shall be provided with equipment diagonally. The
* | position of earth lugs shall be shown on each GA and/or outline drawing.
18 Provide double nuts for anchor bolts :
19 Bidder shall provide allowable vibration level on foundation in foundation drawings and/or
" | general arrangement drawings.
10 | If the driver/driven equipment train is in the resonance condition or any vibration problems
* | occur, the bidder shall solve the problems in a timely manner,
21, | Bidder shall provide the mating flanges with the necessary gaskets.
22. | All the surfaces of the carbon steel should be rust prevented biefore shipment for the period of
at least 12 manths for storage and construction,
23 Bidder to prnvi&_e capacity of crane or hoist required for material handling and the detalls of
" | heaviest component to be handled.
24 The list of all Bought out items with makes and country of origin to be mentioned along with
" | offer to be submitted.
25, | Quality Plan to be submitted along with the offer,
2 Cost towards the participation In discussions/meetings, providing technical assistance during |
* | technical discussions/meetings with customer for approval of drawing/documents ete. TA/DA,
boarding and lodging to attend these meetings shall be borne by the bidder and shall be
inclusive in supply partion,
27 Material of construction for all equipment/components shall be subject to NTPC/ BHEL
| approval during detall engineering. Accordingly bidder shall consider MOC for all
equipment/component as per best engineering practice, global standard and global
references,
28 Bidder to provide sub vendor list and Bidder shall strictly adhere to NTPC approved vendor fist. |
* | In case bidder proposes an additional vendar far an item or vendor approval is required for any
new item, acceptance shall be subject to approval by NTPC/ BHEL befare placing order and
bidder shall submit relevant documents as per Attachment-Vi-5ub-Supplier Questionnaire.
29, | M shall be the complete responsibility of the successful bidders to obtain "Sub Vendar

Approval” from BHEL / NTPC for all equipments & components. Any delay in sub vendor’s
approval should not affect the project schedule. If any of the sub vendors does not have the
approval of NTPC/ BHEL, the same may be replaced with another NTPC/BHEL approved sub-
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Description

vendor only, without any price implications to BHEL

30,

The modalities of inspection (Stage, Final, In-process) shall be finalized during detail
engineering after submission of quality assurance plan (QAP). It shall be reviewed by the NTRC/
BHEL Bidder shall fallow the procedures of inspection as per the approved QAP. Bidder has to
submit the following documents along with inspection call and if any other documents
required as per approved QAF,

- Raw material Inspection certificate
- Internal test reports
- Statutory certificates as required.
- Allinspection & testing shall be carried out based on the following documents:
2. Relevant Standards
b. Specifications
c. Approved drawings
d. Data Sheets
e, Calibration certificate for all the measuring instruments

f. Bidder should also coordinate in getting the MDCC's (Material Dispatch
clearance certificate) and all types of IC's (Inspection Certificates) from the
NTPC along with BHEL.

Minor Chipping i.e. up to 50 mm thk, micro leveling and providing shim plates for erection of

3k equipment / item at site shall be in the scope of bidder,
12 During detail engineering, bidder to strictly adhere to BHEL/NTPC drawing formats, document
" | numbering, quality plan & FQP formats
13 The identification and numbering of equipment, systems, items, etc. of supply, as well as of all
" | documents and drawings shall be in accordance with reference Designation System for Power
Plants - KKS system.
34 Complete detail engineering drawings, calculations, selection of components etc. shall be
" | reviewed & subject to approval of BHEL/NTPC during detall engineering
35 Bidder shall furnish necessary inputs & drawings of all equipment in editable Auto CAD/ MS-
" | Word /Excel format.
36 During detail engineering, successful bidder shall ensure flow of drawings/documents as per
" | schedule, Any comments from BHEL/NTPC should be addressed timely by the bidder,
37 Bidder to note that list above is not exhaustive and any work fitems required for completing
" | the smooth operation and ensuring satisfactory running of the machines till final hand over to
the end user shall also be In the scope of the bidder,
18 Bidder shall submit the signed and stamped copy of all the pages which constitutes this

technical enquiry specification signed by authorized signatory and clearly mentioning each
clause under following two categories to avoid any ambiguity in scope understanding & the
scope division along with technical offer,
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Description

a "Accepted without deviation and considered in scope of work”

b. "Not considered in scope of work”

Proper packing to be ensured.

Indigenous Supply: Pump & sub system assemnbly shall be wrapped in polythene bags & packed
in a strong rigid wooden crate. Rain water should not enter inta the pump internals during
starage in the outer yard of power plant.

Imported Supply; All imported supply should be packed as per Sea worthy packing standards
Annexure - VI, All imported items should have Sea worthy packing. Liberal packing materials
and struts shall be provided to arrest rolling and to protect from transit damages.

Equipment and process materials shall be packed and semi-knocked down, to the extent
possible, to facilitate handling and storage and to protect bearings and other machine surfaces
from exidation. Each container, box, crate or bundle shall be reinforced with steel strapping in
such a manner that breaking of one strap will not cause complete failure of packaging. The
packing shall be of best standard to withstand rough handling and to provide suitable
protection fram tropical weather while in transit and while awaiting erection at the site.

Equipment and materials in wooden cases or crates shall be properly cushioned to withstand
the abuse of handling, transportation and storage. Packing shall include preservatives suitable
to tropical conditions. All machine surfaces and bearings shall be coated with oxidation
preventive compounds. All parts subject to damage when in contact with water shal| be coated
with suitable grease and wrapped in heavy asphalt or tar impregnated paper,

Crates and packing material used for shipping will become the property of owner [NTPC)

Packaging or shipping units shall be designed within the limitations of the unloading facilities of
the receiving ports and the ship will be used. It shall be the bidder's respansibility to
invesligate these limitations and to provide suitable packaging and shipping to permit
transportation to site.

Packing (tare) shall be part of the equipment cost and shall not be subject to return, The
packing should ensure integrity and cohesiveness of each delivery batch of equipment during
transportation. In case of equipment assemblies and unit's delivery in the packing of glass,
plastics or paper the specification of packing with the material and welight characteristics are
to be indicated.

Fach package should have the following inscriptions and signs stenciled with an indelible ink
legibly and clearly:

2. Destination

b. Package Number

£. Gross and Net Weight
d. Dimensians

e Lifting places

Page 30 of 55



5. No.

TECHNICAL SPECIFICATION OF SLURRY PUMPS
NTPC-Dadri (2X490 MW)

Description

f. Handling marks and the following delivery marking

Each package or shipping units shall be clearly marked or stenciled on at least two sides as
follows.

NTPC NATIONAL CAPITAL THERMAL POWER PROJECTS STAGE - ||
DADRI, 2 X 450 MW,

UTTAR PRADESH INDIA

EPC CONTRACTOR: BHARAT HEAVY ELECTRICALS LIMITED, INDIA"

In addition, each package or shipping unit shall have the symbol painted in red on at least two
sides of the package, covering one fourth of the area of the side.

Each part of the equipment which is to be shipped as a separate piece or smaller parts packed
within the same case shall be legibly marked to show the unit of which it is part, and match
marked to show its relative position in the unit, to facilitate assembly in the field. Unit marks
and match marks shall be made with steel stamps and with paint.

10.

Each case shall contain a packing list showing the detailed contents of the package. When any
technical documents are supplied together with the shipment of materials no single package
shall contain more than one set of such documents. Shipping papers shall clearly indicate in
which packages the technical documents are contained.

11.

The case number shall be written in the form of a fraction, the numerator af which is the serial
number of the case and the denominator the total number of case in which a complete unit of
equipment is packed.

12.

Wherever necessary besides usual inscriptions the cases shall bear special indication such as
“Top”, "Do not turn over”, “Care” , "Keep Dry"” etc. as well as indication of the center of gravity
(with red vertical lines) and places for attaching slings (with chain marks)

13.

Marking for Safe handling: To ensure safe handling, packing case shall be marked to show the
following:

a. Upright position

b, Sling position and center of Gravity position

c. Storage category

d. Fraglle components | to be marked properly with a clear warning for safe handling)

Each crate or package Is to contain a packing list in a waterproof envelope. All items are to be
clearly marked for easy identification against the packing List. All cases, packages etc. are to be
clearly marked on the outside to indicate the total weight where the weight is bearing and
the correct position of the slings are to bear an identification mark relating them
to the appropriate shipping documents. All stencil marks on the outside of
cases are either to be made in waterproof material or protected by shellac or varnish to
prevent obliteration in transit.,

The packing slip shall contain the following information: -

Customer name, Name of the equipment, Purchase Order number with Date, Address of the
delivery site, Name and Address of the Sender, Serial Number of pump & accessories, BHEL
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5. No. Description

Titem Code, Gross Welght and Net welght of Supplied [tems.

| Prior to transport from manufacturer's work to destination, components of the unit shall be
completely cleaned to remove any foreign particles. Flange faces and other machined surfaces
shall be protected by an easily removable rust preventive coating fellowed by suitable

wrapping,

16,

17
¥ specified in painting schedule. Supplier shall consider the coastal enviranment zone which is

defined as “very severe” during final fimishing/shipping,

Successtul bidder shall furnish the detail packing /shipment box details with information like
packing box size, type of packing, weight of each consignment, sequence no. of dispatch, no. of
consignment for each deliverable item against each billing break up units/ billable blacks.
Without these details the BBU shall not be approved during detail engineering,

Also, complete billing break-up with above mentioned details shall be submitted within 10days
of LOL.

18

All items/equipment shall be dispatched in properly packed condition (i.e. no item shall be
dispatched in loose condition such that it becomes difficult to store/fidentify its location at site
at a |ater stage).

Cases which cannot be marked as above shall have metal tags with the necessary markings on
them. The metal tags shall be securely attached to the packages with strong steel binding wire.
Each piece, Skid, Case or package shipped separately shall be labelled or tagged properly,

15,

20.

1. | The erection of Slurry Pumps will be done by owner as per Erection Manual and check List.
However, the bidder shall make one visit per boller for the supervision of erection, pre-
commissioning & post- commissioning check-up, start-up, testing and trial runs of all the items
covered under the scope of supply.

2. | There will be ane visit per boiler and totally there will be 2 visits for 2 boilers. The bidder will
be informed well in advance for the visit. Bidder shall include 15 working days per visit in the
offer with minimum 2 visits,

3. | TA/DA, boarding and lodging shall be borne by the bidder and shall be inclusive in supply
partian,

The following work associated with the slurry pump will be by BHEL:

a.  Chvil foundations
b, Walkways, platferms and ladders

c. Element handling haists
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5. No. | Description
A) Minimum Testing requirements to be considered are as below:
1 Hydrostatic test is to be conducted at 200% of pump rated head or at 150% of shut off head,
| whichever is higher for duration of 30 minutes, taking into consideration of the fact that actual
operating temperature is 65 deg Celsius (maximum).

2. | Impeller and rotor shall be first statically balanced and then dynamically balanced according to
IS0 1940 (in the case of impellers this shall be done before and after mounting of the service
rotor shaft).

3. | Vibration levels measured on the non-rotating parts shall not exceed the zone limit "B" as
defined in 150 10816 at steady conditions and shall not exceed the zone limit "C" as defined in
ISO 10816 at transient conditions.

4 List of Non-Destructive test over and above the material test are as follows:

v a. Casing: Material test, Magnetic particle (MP1), DP and Hydro test as applicable.
b. Impeller- DPT and MPI as applicable.
c. Shaft- Ultrasonic (UT), DPT and MPI.
d. Sleeve- DP and Hardness test / Manufacturer's recommendation.
e. Mechanical Seal- Manufacturer's recommendation.
f. Base Plate- Stress relieving of weld,
g. Replaceable Rubber liner- Spark test, Shore Hardness, Class and Type certificate
5 UT on shaft forgings (greater or equal to 40mm) and MPI/DPT shall be done on shafts and
" | impeller to ensure freedom from defects.

6. | Once mounting is finished and operation less will be conducted on each pump to determine
the characteristic curves. For dynamic pressure and volume output, and to determine the
parameters at the design point, mechanical running & performance testing shall be performed
& witnessed.

7. | The pump rotating parts shall be subjected to static and dynamic balancing,

8. | NPSH Test, Vibration test and Noise level test shall be witnessed at shop.

g, For surfaces with rubber lining Welding shall be visually inspected to verify the absence of
rough area and unacceptable transition between surfaces which prevent the adeguate
adherence of rubber. The acceptance criteria shall be as per latest standard.

10, | For surfaces with rubber lining, degree of cleaning shall be visually checked before the
application of the coating. There must be no area with oxidation, dirt or partially or generalized
corrosion defects.

11. | Test certificates shall be issued for each lot of raw material used in the coating, corresponding
to specific weight and traction resistance.

12. | For surfaces with rubber lining, adherence test shall be conducted on production samples.
Adherence test shall be conducted on the actual surface through hammering, In order to verify
the absence of air packets [or) surface without adherence.
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w7 TECHNICAL SPECIFICATION OF SLURRY PUMPS
NTPC-Dadri (2X490 MW)

mffen

5. No. Description

13, | For surfaces with rubber lining, Coating thickness shall be checked at 100%, A High voltage '
porosity test will be conducted on 100 % of the coated surface,

—

B) : General Inspection requirements to be considered are as below:

| Bidder shall furnish written copies of shop production, fabrication and quality test procedures L

1' and drawings to be used for review by BHEL / NTPC prior to manufacture, Inspection of above
mentioned tests by BHEL/ NTPC representative at bidder's works is envisaged,
2 The Bidder shall furnish performance test procedure along with standard. The test procedure
" | will be reviewed and approved by the BHEL/NTPC,
3 Slurry Pumps will be inspected at the Bidder's works before dispatch or where the test facilities
" | are available.
4 The Bidder shall conduct performance test for the remaining pumps and submit the reports,
| g A dynamic balancing certificates stating that the rotating assembly has been balanced
' dynamically shall be sent to NTPC/ BHEL within one {1) week of the successful completion of
balancing.
6 Acceptance tolerance of actual versus guaranteed performance for capaciﬁ,mﬁea&; é'fﬁ'c:lenw-
" | and power absorbed shall be as per applicable standard.
7 Vibration levels shall be measured during shop running/performance tests,
" Contract shaft seals shall be used during shop tests, unless the seal design is unsuitable
" | for the shop-test condition.
g Slurry pumps shall not be released for shipment, until shop tests data and performance tests
" | curves have been approved by Owner.
10, | Bidder should furnish performance guarantee as per applicable standard guarantee for the
" | design, manufacture, material and safe operation of the equipments,
11 BHEL shall witness the test at Bidder's works and a notice of minimum three {3) weeks shall be
© | given for attending the inspection,
12 | Bidder to arrange all calibrated gauges, Instruments during inspection,
13 Mechanical running and the performance test shall be carried out at factory, Bidder to arrange
| Motar of same [/ higher rating for the shop test and inspection.
14 The performance test may be carried out using water at shop and shall be converted to the
" | design condition.
s Il Surface Preparation : Power Tool Cleaning to 5t3 (SSPC-5P3)
2 PRIMER COAT:
’ 1. Primer: Red Oxide Zinc Phosphate Primer to 15: 12744 (Two coats) = DFT: 60 microns.
2. Intermediate: One coat of Synthetic Enamel intermediate coat to |5 2932; DFT- 504
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TECHNICAL SPECIFICATION OF SLURRY PUMPS
NTPC-Dadri (2X490 MW)

S. No. | Description
3 FINISH COAT:
One coats of Synthetic Enamel to IS 2832, DFT- 50 coat
Total OFT  : 50 micron.
4 COLOUR CODE (based on DIN 2403:2007-05 & DIN 5381)

a. Base: To be informed later
b. Lettering: To be informed later.

serviced shall be submitted with siial tools.

Corrosion protection, coating and galvanizing, painting shall be taken care by the
bidder. Bidder shall submit the painting scheme during detail Engg in line with the
specification and shall be subject to approval of BHEL / NTPC.

Start-up & Commissioning Spares shall be part of the main supply of the Slurry pumps. Start-up
& commissioning spares are those spares which may be required during the start- up and
commissioning of the equipment/system. All spares required for successful operation till
commissioning of pump shall come under this category. Bidder shall provide an adequate stock
of such start up and commissioning spares to be brought by him to the site for the equipment
erection and commissioning. The spares must be available at site before the equipments are
energized.

Any special tools & tackles required for the entire equipment to disassemble, assemble or
maintain the units, they shall be included in the quotation and furnished as part of the initial
supply of the machine. List of special tools & tackles shall be decided by bidder as per his
proven practice. When special tools are provided, they shall be packaged in separate, boxes
with lugs and marked as “Special Tools for (tag / item number)." Each toal shall be stamped or
tagged to indicate its intended usage. Levers and eye bolts for the removal of parts to be

All performance tests for Slurry pumps shall be carried out in accordance with any
latest international codes/standards.

1) Bidder shall furnish Performance guarantee for the design, manufacture, material,
safe and trouble-free operation of the Slurry pump and its accessories

2) Bidder shall guarantee and demonstrate the rated capacity of the pump at the
rated head.

3} The Bidder shall ensure a design of the equipment to achieve an average target
availability of 98% for 120 days and average target availability of 95% for 1 year.

4) The material and thickness of the liners shall ensure a minimum service |ife of 2
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TECHNICAL SPECIFICATION OF SLURRY PUMPS
NTPC-Dadri (2X490 MW)

5. No, | Description

years before replacement. All the wear parts of the pump shall be guaranteed for a |
minimum wear life of not less than 25000 hrs.

5) Noise level <85 dB (A} at 1m horizontal distance from equipment/enclosures and
1.5m above operating floor is to be guaranteed.

&) Vibration levels measured on the non-rotating parts shall not exceed the zone limit
"B" as defined in 150 10816 at steady conditions and shall not exceed the zone limit
“C" as defined in 150 10816 at transient conditions.

7) Acceptance tests to be carried out as per the procedure defined by the bidder
which shall be submitted for BHEL/ NTPC approval,

8) In the event that the performance test is unsuccessful, bidder shall take necessary
remedial action at his cost and the performance test shall be repeated.

1. POWER GUARANTEE

Bidder to specify the guaranteed power consumption at motor input terminal per Pump
operating at the duty point in their offer,

2, BID EVALUATION CRITERIA FOR POWER CONSUMPTION:

Power loading shall be applicable for designated slurry pumps as specified in sl Ne. 12
of Table A.

Guaranteed power consumption at motor input terminal shall be quoted by hidder,

Lowest quoted guaranteed power consumption will be taken as base value, Bid prices
of other bidders will be loaded @ 197,080 INR for every KW excess over the base
value as per the formula given below.

Adjustment factor for excess power consumption in INR = (GPC-BV] X PL X No's of
Warking pumps

GPC- Guaranteed Power Consumption quoted by bidder in KW
BV- base Value |.e. lowest quoted power consumption in KW
PL- Power Loading @ 197,080 INR/KW

If actual Power Consumption at motor input terminal during prove out (or) PG Test operating
at the duty point exceeds the value guaranteed by the bidder, liquidated damages for shortfall
‘ ' In performance shall be deducted from contract price as per the formula glven below

‘ Liguidated damage deductible in INR = (APC-GPC) X P X No's of Working pumps
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TECHNICAL SPECIFICATION OF SLURRY PUMPS
NTPC-Dadri (2X430 MW)

S. No. | Description

Where
s GPC- Guaranteed Power Consumption quoted by bidder in KW
» APC- Actual Power Consumption in KW
» P- Penalty @ 197,080 INR per KW

1. The warranty period shall begin on the date of taking over by NTPC or date of Issuance of the
provisional acceptance certificate for the unit (whichever occurs first) and shall end after
twenty-four (24) months, Provided that the successful bidder shall extend the provisions of
this warranty to cover all repaired and replacement parts furnished under the warranty
obligations hereunder, subject to the warranty period for the same being for a period of 24
months from the date on which replacement or renewal work is completed.

2, in case of failure of the equipment to meet the guarantee, NTPC/BHEL reserves the right to
reject the equipment, However, NTPC/BHEL reserves the right to use the equipment
until new equipment supplied by bidder meets the guaranteed requirement .

Bidder's scope shall also include supply and filling of all chemicals, reagents, resins, lubricants,
grease, filters and consumable items for operation up to commissioning including top up
requirements. All lubricants proposed for the plant operation shall be suitable for all operating
and environmental conditions that will be met on site consistent with good maintenance
procedures as instructed in the maintenance manuals.

2. | Detailed specifications for the lubricating oil, grease, gases, servo flulds, contral fluids,
chemicals including items qualities and quantities required per month of the plant operation
for the NTPC/BHEL's approval herein shall be furnished within 2 months of placement of
Order. On completion of erection complete list of bearings/equipment giving their location and
identification marks shall be furnished to BHEL along with lubrication requirements. All types
of chemicals, consumables, lubricants and grease shall be readily obtainable locally and the
number of different types shall be kept to a minimum. For each type and grade of |ubricant
recommended, bidder shall list at least three equivalent lubricants manufactured by
alternative companies.

Successful bidder shall provide comprehensive training for NTPC/BHEL Engineering, O&M,
Erection & Commissioning staffs at site covering all aspects of the Slurry pumps - Operation &
Maintenance, Troubleshooting etc.

Bidder's equipment shall be designed for and shall meet the service, performance and
minimum level of quality requirements specified. Bidder shall be solely responsible for advizsing
NTPC in writing of any conflicts between the specifications and Bidder's design, including
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TECHNICAL SPECIFICATION OF SLURRY PUMPS
/ NTPC-Dadri (2X490 MW)

5. No. | Description

perfarmance and levels of quality. Bidder agrees that its obligations; liabilities and warranties
shall not be diminished or extinguished due to its meeting the requirements of the
Specification.

A DOCUMENTS TO BE SUBMITTED ALONG WITH THE OFFER

The Bidder shall submit all documents, drawings, diagrams and all such information, which are
necessary to fully understand the offer for techno - commercial evaluation. As a minimurn
reguirement, the following information shall be furnished to fully describe the scope of work
and services offered.

a. Duly filled-in Technical Data sheets (Annexure |} and guarantee schedule furnished
under Annexure-|ll.

b. PID diagram

£ Performance curve

d. Terminal point details.

e. General Arrangement drawings indicating dimensional data with civil loads and pocket

detalls.
f.  Rotor GDY (kg-m2)
B Torgue Vs Speed curve
h. Calculation of Maotor rating, Bearing capacity and selection of coupling

Bill of matenal along with material and code

|- Overall space and headroom requirement with details of handling during Erection,
operation & maintenance of the equipment.

k. Erection, Operation & Maintenance manual with lubrication schedule
I, Procedure for shop / site performance tests

m. Time schedule for deljvery,

n. Quality Assurance Plan.

o,  Make of all bought out items.

p- Deviation list

g. Spares list.

]

Haist / Crane reqguirement.

5. Reference list of similar projects executed.

L. List of proposed makes and vendors

u.  Training program and schedule for BHEL/NTPC personnel

v. Equipment maintenance schedules
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TECHNICAL SPECIFICATION OF SLURRY PUMPS
mfjsr

NTPC-Dadri (2X490 MW)

Description

The above documents are required for proper evaluation purpose and vendors are requested

to comply with above in all respect.

DOCUMENTS TO BE SUBMITTED AFTER AWARD OF CONTRACT

The Successful bidder shall submit necessary data, decuments and drawings for review,
approval with requirements specified here under. However as minimum the following shall be
submitted.

a.  Duly filled technical datasheet.

b. Warranted performance curves.
c. General arrangement drawings indicating dimension and civil loading details,
d. Motor Data

o

Recommended repalr procedure etc.

-

Operation and maintenance manuals

g Any unigue installation instructions shall be noted on the submitted drawings or
be provided as a separate document prior to the submission of the Operation and
Maintenance Manual,

h. Erection schedule and component list.

i.  Successful Bidder shall submit Caleulation for Motor power requirement for sizing
Motor within 2 weeks from the date of ardering.

. The characteristic curves of Slurry pumps shall be provided along with the
documents. These shall be identical and uniform for all the pumps. The pumps
shall be designed for optimum power consumption and should not fall under surge
paint between the operating range

k. The following characteristic curves of the pump shall be submitted:
I.  Flow v/s Head
i Flow v/s NPSH
il Flow v/s Efficiency
iv.  Flow v/s power consumption
v.  Torgue vs. speed curve for Motor selection

I, Thesystem-resistance point at different loads shall be indicated in the above
performance curves.

Drawings that are reviewed by the NTPC/ BHEL will be returned to bidder with a transmittal
letter with any comments and / or questions marked on the drawings or noted in the letter. All
comments and questions must be resolved before a resubmission of drawings / documents. If
the design has not developed enough to resolve some of the comments or questions, bidder
shall place a "hold” on those items or areas of design. NTPC/ BHEL reserves the right to return
drawings unprocessed to bidder If there exists any evidence that bidder has not acknowledged
all comments and guestions.

All necessary GA drawings, sections, sub-assembly drawings, specifications of main and sub
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m TECHNICAL SPECIFICATION OF SLURRY PUMPS

NTPC-Dadri (2X430 MW)

Description

companents and necessary set of operation & maintenance manual as asked by NTPC must be
furnished by bidder in soft and hard copy forms. For all documents softcopy format shall be
searchable pdf, however in addition all drawings, diagrams like PRIDS shall be supplied in
ACAD or other editable format and all lists in Excel format. Further break up of technical
documents will be discussed during finalization of the purchase contract,

Unless agreed otherwise, Ten (10) hard coples and five (05) sets of electronic copies of all
documents are to be submitted in the Enghsh language. Electronic Copies shall be submitted in
primary original data format (e.g. DOC, XLS, DWG) as well as in a printable non-proprietary
document farmat (e.g. POF). Especially PRIDs shall be submitted as DWG files and PDF files,
Bidder to ensure submission of hard coples as per NTPC requirement for all engineering
drg/doc and for all subsequent revisions along with a soft copy through email to concerned
project team. However all the engineering related infarmation shall be furnished in soft form
to BHEL.
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ANNEXURE:I: PROVENNESS CRITERIA

CLAUSE NO,

INTENT OF SPECIFICATION ‘ : ‘:;::

4.00.00
4.01.00

4.01.01

QUALIFYING REQUIREMENTS FOR EQUIPMENTS/SYSTEMS

Provenness criteria for critical equipment, auxiliaries, systems and
bought out items:

I'he Bidder / Bidder’s sub-vendor(s) 15 required to meet the Provenness
criteria and/or qualification requirement for eritical equipment, auxiliaries,
systemn and bought out 1tems as per critena stipulated below:

Slurry Pumps for the Wet Limestone based Flue Gas Desulphunisation (FGIY)
System offered by the Bidder shall be only from such manufacturer(s) who has
previously designed (either by itself or under collaboration ! licensing
agreement), manufactured / got manufactured the respective equipment(s) of
the type, application and minimum equipmen rating as stipulated below such
that the respective equipment{z) should have been in successful operation in at
least one (1) plant [or a period not less than one( ) year reckoned as on the date
of consideration for approval but not later than six months to award date of
contract to the Main bidder:

Type and Rating for Qualificatio

sl Name of Type of Equipment
No. | Equipment | Equipment | Application Rating

(e} | Slumy Centrifugal | Wet 80% of the flow &
Pumps type Limestone 100% of the head
based FGD of the offared

application or urry Fumin(s)

ash slurry
application in
Coal fired
power plant

4.01.03

Bidder shall affer and supply only the type of the above equipment{s) lor which ha
himself or the manufacturer proposed by the bidder for the above equipment(s) Is
qualified.

& JV [ Subsidiary Company formed for manufacturing and supply of equipment(s)
as listed at clause no. 4.01.01 above in India, can also manufacture such
equipment(s), provided that it has a valid collabaration or licensing agresmant for
design, engineering, manufacturing of such equipmant(s) in India with a qualified
equipment manufacturer who mesats the requirements stipulated at clause 4.01.01
above (or the technology provider of the qualified equipment manufacturer) for the
respeclive equipment(s). Before taking up the manufacturing of such equipment{s),
the bidder/ his sub-vendor{s) must create /have created manufacturing facilities at
his works as per collaborator's/licenser's design, manufacturing and quality contral
system for such equipment(s)




CLAUSE NO.

L
] TR

INTENT OF SPECIFICATION F NTPC

i

4.01.08

4.01.08

4.01.10

Furthar, in such a case, such qualified equipment manufacturers should have,
directly or indirectly through its holding company/ subsidiary company, at least 26%
equity participation in the Indian Joint Venture Company/ Subsidiary company,
which shall be maintained for a lock-in peried of seven (7) years from the date of
incorporation of such Joint Venture/ Subsidiary or upto the end of defect liability
period of the contract, whichever is |ater.

Before taking up the manufacturing of such equipment{s) as per clause 4.01.02,
4.01.03, 4.01.04, 4.01.05(), 4.01.06 & 4.01.07 above, the Bidder / its sub vendor(s)
must create (or should have created) manufacturing and testing facilities at its
works as per Collaborator / licenser's design, manufacturing and quality control
system for such equipments duly certified by the Collaborator / licensor. Further,
the Collaborator / Licenser shall provide {or should have provided) all design,
design calculation, manufacturing drawings and must provide (or should have
provided) technical and quality surveillance assistance and supervision during
manufacluring, erection, testing, commissioning of aquipments.

Bidder shall offer and supply only tha type of the above equipment{s) for which
it,itself or the manufacturer / Collaborator(s) / Licenser(s) proposed by the Bidder
for the above equipment(s) is qualified.

The Employer reserves the right to fully satisfy himself regarding capability and
capacity of Bidder / its sub-vendor(s) and the proposed arrangement and may
prescribe additional requirement before allowing manufacture of the equipment
listed above for this contract.

Note to clause 4.01.01
(1) Whenever the term "coal fired' s appearing above, "Coal” shall be deemed
to also include bituminous coal/brown coal/Anthracite Coalllignite.




'O 0} |BULIO) Buy) Ul Jappiq 3yl Ag pally 8q

lleys (1simoejnueLl) Jopuaa qns ay) Jo S|ielsp ay) usy) |A-UDHIaS JO Y-UEd ‘V-]-UonDaS-gns 1o’ L0+ @snep Jad se Winos uagesipent § 1

5 Jo | abeg
ME INSWIHOVLLY

“ajqedijdde Jou S| J3ABYDIYM YO-aNLIS, © SION
O L0 10 ————ssipeE wnRoen

E0LOP/LO LO Y. sdwing Aunjg
it Buiiptiicy eueisetiHen
Eﬂ;ﬁﬁuﬁﬂg
————Sdhiifg UoHeININeY AUMS;
SHE<-1619008
|A-uonRag jo

Y-ped ‘|Fuonoas-gng 3|qed)|dde y
“'@sneD Jad se ‘BlUEN ;UEN ;ep
uogeaiyeny Bueas §,10)1240gE110D lopuap-gng luawidinbg

IN-UOHD8S JO y-Ue '|FUOISS-aNs ‘00’ LO'y 2SNEND Japun pajeapul jJuawdinbg jeogquyy jo Lewnung

LOELOZ-=epoN

payw] 2diIN

IFseoes  jesuoD
ol ‘SsaIppY PUE SWEN S J2pPig

6-601-0EEO/OELS-S3 "ON LNIWND20Ad ONIcaIg
(MW 06¥XZ) IFLS IMAVQA dd1ON
H04



: mojaq uanb aue Juawdinbe yons jo Bunes Juswdinbs wnwiuiw pue adf)
JO S|IEjap 8y “1SppIq UIBW Sy 0} DBQUCD JO SjEP PIEME O] SUUOW XIS UBLY J3iE| jou Inqg [eacidde Joj uoneIapISUOD JO ajep ay) uo
se pauoyal Jeak auo uey) ssa| jou pouad e Joj jued (|) suo jses| je u) uonelado JnysSa0INS Ul SJe Ssay) pue (siopuaa-gns pasodosd
ino £g payddns g painpejnuew job painjoejnuew 10) Jasnpejnuepy; sn Aq pajiddns pue painpejnuew job, /painjoejnuew,
‘fuawsaibe sajsuen ABojouyoa) pue uonelogeyjoo Buwbuo piea Japun Jo Jaumpoginuew yas Ag jeyus) psubissp useq aney Loiym
sduing Aunis se yans swaj| INQ yBnog pue swajsAs 'sauegxne juswdinba [eayuo Joj euajus sssuasoid UO BlEP Sy} ysiung fgaisy 'Spp

{*anau sil Japun pacinos aq o} pasodoud ale Yoiym sauexne [ sjuswdinba ssoy) Joj Ajuo ejep pannbas auy ysiuny eys
19ppig ‘IA-UDGOSS JO -Jed '|FUondes gns 'L0'L0'Y OU @snep Jad se uoRedyenb Buiyees siopush gns siyueppig Joj sjqedijddy)

"ajqesljdde jou st JaAaydIym N0 s ,

Nra ey ysiwng jeys ajgeandde se Auedwoo AleipisgnsjAuedwos
Buipjoy sii pue Jaunpejnuew juswdinbe psyjenb 'fuedwos Aepisgnsfuedwos Ar ueipu] ay yim Buoje sopuaa gns ay)
ey o) uonippe u| (0000 | Je uanb jeuuo)) § 0} ' jeuLo) ay) ul Jappig aui Ag pajly 3 JIBYS |A\-UCHISS JO -UEd 'v-|-U0GISs-ans " L0 L0 F
ie pajendiys juswalinbas ay) sjesw oym Jainpejnuew uswdinba payienb sy jo sapinosd ABojouyoa) Jo Jojeloqe||oD jo SiElap all Jauung

Jale| gl lapa
UoIYM 1oBRUOD B Jo pouad Agel P8P jo pua ayl o} dn Jo Aleipisgns/Ar yons Jo uojjeiodiodul jo ajep ai waly sieak (1) usnes
jo pouad u- 30| B Joj paulRiuiew aq |jeys yoiym 'Auedwos Aieipisgngy Auedwoo Buipjoy sy yBnouy Agoanpul Jo Apoaup Auedwon

fueipisqns/Auedwod Al UBIpU| 24} Ul Jainoejnuew juawdinba paiyenb jo uoyedoued Ajinbe 9,97 1sea| je jo Juawnaop jo Adog

IA-UDG0RS JO Y-UEd ‘y-{-Uonoas-gns ‘Lo’ L0'v 18 pajeindys Juswainbal sy} sjaall oym JOJRIOGEI0D SU) LM BpU| Ul Juswdinba
yons jo Aiddns ‘Buunpejnuew ‘BuussuiBua ‘ubisap Joj Juaweaibe Jajsuel) ABojouyas) pue uogelogeoo BuBuo piea jo Ado)

eipuj ul Auedwos Lsipisqnsial jo uonelodioour jo Juswnoop jo Adog

(i

(1
(1

'se yans Jappig ay) Aq Juswdinba yoea Joj AJlENpIAIPUI paysIWng oq |leys eipu| ul sjualwdinbs yons jo Buunpenuew Joj pauuoy
Auedwon AIBIPISANS/AF JO SIIEJap BU) USY) [\-UORISS JO Y-UE 'v-|-UON29S-gNs ‘0’0" 8snep auy} Jad se jyBnos uoneaiyjenb sy

“PONSILING BG OS{E {EYS 1\ UOR0SS JO -lied /U ; efndis:

5o Z abeg
WE INIWIHOVLLY

HBLEINDE ) By SE0t DM I0IEIOGEHES B

O]

oooot



g+ —
sjuawdinba ay) jo siejnoued ey jBug

Juswdinba au} jo ou [apa

‘sjuawidinba ay) Jo UOISSILLWOD JO SB[

ssauppe g Jaunoejnuew jualudinbs jo awep

(2df} Ajsnpu) S1BEJIDUL)  ON.S94.- uonesdde Mnprssasaid sejiwis e u Bunelado Jataupg

ONLS3A.- uofed)|dde Ajnp/ssacoud JepWIS Jo
uoneadde Qo4 paseq augisawi lsps B w Buneiado 1ayjaupn

qun Jo pAW W Aedes pue spun jo op
SSRUPPE SiU DUE alWBU jual)

‘uonedo| 3 Jue|d acusiajal SU] J0 e

oM 2oussaiey uondiosag

-mojaq paysiin; s|iejap sy} jad se Jappig uieyy SU) 0} J2E4UOD JO S1Ep PIEME O SUIUOLL XIS UBY) Jaje] jou ing

[ercidde 10 UOHEISPISUOD JO BjEP SU} UO SE PauoHDal Jeak (1) suo wnuiu Jo) uonesado INJSS300NS Ul Uaaq sey yaiym pue juejd Jamod
pailj [e0d U| uonedydde Aunis yse Jo uonedidde Qo4 paseq auoisawi jap ui Bunpom adA) leBnyuusy ‘(s)dwing Aunjg pasayo ey jo
PESL 34} JO %001 B MO 34} 40 %08 LWnwiui jo dwing Aun|S jo Jaquwinu (1) auo jsea| je paiddns pue paimaenuew job,/painpejnueu,
'(uawaaibe Buisuao)| / uoneloge||od 1apun Jo asi Ag Jaypa) pauliisep arey Jopusp-gqnsg INg/am B auefrap ap, (sdwing Aunjg

5 jo g abed
WE INIWIHOVLLY

o]

ON IS



‘ajqeajjdde jou si Jansyaiym Jo s ,

WE-lUBWYoERY O} " aInXauUy e pasopua

j@sn pu3j wWoy [ew-3,AsNeT./eleuneD, s|iejsp soueuLOpa ‘51
ME-IUBWILDENY O] " aINXSUUY & PISOpUS

‘0'd. 10 PEIUOD, JO pIEMY JO JaRaT, oM jo adoog vl
Se-uswIyoeny

0] aInXsuue Je pasojpus uiewop gnd
Ul juswnaop Aue, 10 aWayds, 10 jusw
noop joenuoo, Jo sesn woy Buewmeld,
Niewsa, pays| saded, foelxs [BIUYDS), ‘s{iejap waysAs uonezunydinsag seb anj4 £l

ON./SA,- Jeppiq Ulejy awy o] j2EQUOD JO SIEP PIBME O} SUJUOLL XIS UBL) 1SE|
10U 1ng [eacudde 10j UOREJBPISUCO JO SjEP By} UD SE pauoyaal
Jeaf (| plauc uey) ssa| jou pouad e oy Jued (| glauo 1seage

ul uonesado |njssanans | ase (shuswdinba sy Jaaymm zl
uwWIN{oD PInbi) 0 Ssjaww -PesH L
WIONA BOUSISjEY uondussag  oN IS

g jo ¢ abed
ME INIWIHOVLLY



JuallLaEly
siyj o} ot -BNXauUY |E PISO[IUR BIE 10} [A-UOHIRS w-UE4 '-UCHISsS-ans (L0 LD SsnepD 18 pajendas jusluannbal sy siasil oum
('sdwing Aunis) (shuswdinbs presaioje ay) 10} Juswasaifie Buipuaoi| plleA j UolRICgE||0D jo joadsal Ul S|IEJap By} LLLYUD Jayung ap

‘waishs joguon Ayjenkt pue Buunizenuew ‘ubisap s Jasusi|/s Joleloge|jos
lad se syiom siy e sagyoe; Buunpoejnuew pajes SABY,) SlEAD (M, (SJopusa gns Jnojam  (sdwing  Aunjg)
(shuswdinba yans jo Buunpejnuew sy dn Buiel aiojeg 1aje| si Janayaiym ‘joenuos ay) jo pouad Aljige 1Ps5ep JO pua 84y} o
dn 1o Aleipisqns { ainjusp, JUIor Yans jo uoleiodiooul jo ajep ay) wolj sieak () uanas jo pouad uFxdo| B 10} pRUIBIUELL 34 [[BYS
yoiym Auedwos Aeprsgnsjfuedwon amjusp, Jior uelpul sy ul uonedoiped Aynba ooz 1ses| e 'Auedwos Leipisgns/Auedwos
Buipjoy s ybBnoup Apsanpul so Apoaup ‘Buiney si siainpejnuew juswdinbs paent ysns ‘ssea e yans ui Usyund

(lainpejnuew
juswdinba pailent ay) jo sapinaid ABojouyos) ay) Jo) sjuawnasop Buippig Jo |A UONEES 'v-UB4 [FUOHISS-GNS 0 L0 L0 SSNED
e paje|ndns suawalinbal ay) sjeaw oym sainjpejnuew juswdinbs payjent e yim eipuj Wi (s)uswdinba yans jo Buumpenuew
‘Buussuibus ‘uBisap 1o} Juswsaaube sajsuen ABojouyoa) pue uoijeiogejjos BuicBuo pies e sey (sdwnd Aunig) (sijuswdinba o Ajddns

pue Buunpenuew Joj pauuoj (a|gesidde jou si Jaaayaiym Jo axuig) Auedwos Aeipisgng jAuedwos Al 12y wuyuos Agasay ‘ap,

INuoRoas jo y-Hed
'WiFuonaas gng ‘L)’ L0y "ou asnepd sad se euslld ssauuaaosd Bugsaw Auedwos Leipisqng)Auedwog Ar Joj ajgesyddy

(uswyoeNY Syl 4o 00°00'L 8 UaAIB JeULID} YIMm Bul| Ul paysiuing aq o} Ejeq)

‘san)fueixny ((shuswdinba
asay) Joj wayshs |onuos Apenb g Buunpeynuew ‘ubisap s Josuaal /5 Jojeioqe|jon iad Se Syiom Ny} Jung je salj|ioe} Gunsa)l pue
Buunpejnuew pajesio sAey (SUopusA gns Ino jam Jey) WUucD Jaypn) ap) ‘Mo|jaq paysiuing sie isppig ulepy sUl o) PENUOD Jo
S1Ep pJEME O] SYIUOW XIS UBY] 13le| Jou jng [eacidde 1o LOUBISPISUDD JO S|EP 3U] UD SE PBUCYDal BUO UL $3a| Jou pousd e Jo) jued
{1} auo 1sea) je u vogesado Jnyssa00Ns Ul ale LRIYM Juswdinbs asay) Joj BUBILD SSaUUSAOI JO jaadsal Ul Blep au| JusWyDely Siy)
o | Bkt ~aINXauuy JB pasopua e |\-UoiIas 'y-Hed |FUOnIas-gns 'LO'LO'Y asnef je peleindis juawannbal Syl S99l oym SA0gE

00'L0'Z 1ad se juswdinba piesaioe ay) Joj Juswaaibe Buisua) pijea f uojeioge)jod jo 10adsal Ul SjiElap 1BY) WLYUOD JaULIny Spp

(Juswyseny syl o 00°00° L 18 uamB Jewuoy UM aul| ul paysiuing ag o] Bleq)

-ajgeandde Jou s| JaasyIym Yo 9HUIS O} JOPPIE,

§jo0 g abeg
HE INFJWIHOVLLY

00°'LOE

00'00'E.

00e0e






TECHNICAL SPECIFICATION OF SLURRY PUMPS
NTPC-Dadri [ZME{I M\H]

e I = =i |

ANNEXURE — II- TECHNICAL DATA SHEET (to be repeated and filled by bidder for each type of pump)

1.0 GENERAL
a. Client BHEL-Ranipet
b. Project DADAI { 2x 490MW)
¢ Ullimate Customer NTPC
d. Location Gautam Budh Nagar, UP, India
e, Service Continuous
- f.Installation Outdoor
g Pump name Bidder to fill
h.  No. of working pumps Bidder to fill
i No. of standby pumps Bidder to fill
2.0 MANUFACTURER DETAILS =
a.  Model ] Bidder to provide
b. Type _Centrifugal (non- Clogging)
t.  Type of Driver | Bidder to provide
3.0 OPERATING CONDITION
Medium to be handled Bidder to fill 1
Maximum solid particle size Bidder to il
Normal solid particle size, d 50 Bidder to fill
Concentration of chloride Bidder to fill
Viscosity of slurry Bidder to fill
Concentration of slurry Bidder to fill E—
Specific gravity of slurry Bidder to fill
pH of slurry Bidder to fill 1
4.0 | PERFORMANCE DATA
4, Capacity m'/hr  Bidder to Provide ol
k. Head M : | Bidder to Provide
c.  Pump efficency - % © | Bidder to Provide
d. BKW Normal / Maximurm EW Bidder to Provide
e. Motor rating Kw Bidder to Frovide
f.  Motor Speed Rpm Bidder to Provide
g Differential pressure (indusive of Kefcm?2 Bidder to Provide
|losses)
h.  Speed Maximum/ Normal/Minimum  rpm Bidder ta Provide
l.  Noise level dBlA) Bidder to Provide
|.  Performance curve Bidder to Provide
4.0 CONSTRUCTION DATA
d.  Manufacturer
b.  Maodel Nao, Bidder to Provide
€. Suction Rating / Size Bidder to Provide
d. Discharge Rating / Size Bidder to Provide
2. Type of rotor Bidder to Provide
f. size of rotor Dia mm ‘Bidder to Provide
B, lournal bearing: Type / Size: Bidder to Provide
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‘H;}:: TECHNICAL SPECIFICATION OF SLURRY PUMPS
- NTPC-Dadri (2X490 MW)

h. Thrust bearing: Type / Size: Bidder to Provide

I.  Bearing cooling required Yes / No - Bidder to confirm
. Cooling water required Bidder to confirm the quantity
k. Type of drive Direct Drive

I.  Shaft seal Mechanical

m. Slze/ Code Bidder to Provide

n.Type of coupling Bidder to Provide

0. Service factor Bidder to Provide

p. GD*at drive shaft end Bidder to Provide

g, Rotation viewed from coupling end Clock wise / Counter clock wise
r. Coupling type Yes / No - Bidder to confirm
5. Coupling make Bidder to Provide

t. Base plate commaon to pump, bearing housing, Yes / No - Bidder to confirm

coupling
u.  Total weight kg Bidder to Provide
v. Maximum Erection weight kg Bidder to Provide
5.0 TERIALS

a. Casing Bidder to Provide

b. Impeller Bidder to Provide

c. Shaft Bidder to Provide

d. Shaft Seal Bidder to Provide

e, Base frame Bidder to Provide

6.0 INSPECTION AND TESTING
a. Material Test certificates required for ; Casing, R (0]
Impeller, shaft, shaft sleeve

b, DPT & MPI Test for impeller, if applicable IR] [9]

c.  Witrasonic & Liquid penetrant test for shaft [R] (@]

d. Dimensional & visual inspection ("] [W]

e. Mechanical running test for 4 hrs. [R] [W]

f. Vibration test at rated speed [R] TwW]

g Performance test [R] [W]

h. _Balancing test of Rotor Assembly [R] [O]

"I, Noise level test [R] (W] —

j. NPSH Test [R] (W]

k. Hydrostatic Test R W]
IR]; Required, [W]: Witnessed by BHELS NTPC representative, [0]: Observed

SIGNATURE OF BIDDER

NAME

DESIGNATION
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TECHNICAL SPECIFICATION OF SLURRY PUMPS
NTPC-Dadri (2X430 MW)

ANNEXURE Ill- SCHEDULE OF GUARANTEES (to be repeated and filled by bidder for each type of pump)

1 Pump name : | Bidder to provide
2. Rated capacity of pump m'fhr | ¢ | Bidder to provide
3 Total head at rated capacity MLC . | Bidder to provide
4 Guaranteed power consumption at motor kW .| Bidder to provide
input terminal per pump at rated capacity
& head
5. MNaoise level at a distance of 1.0 meter dB{A) . | Bidder to provide
horizontally from the equipment at site
and 1,5 m above operating floor
B. Maximum vibration (peak to peak microns | : | Bidder to provide
amplitude at site)
7. Equipment Availability (%)
Equipment availability tor 120 days % . | Bldder to provide
Equipment availability for 1 year ¥ - | Bidder to provide
8 Flump Efﬂcienc? 0 . | Bidder ta pl"ﬂ'ﬂ'ld’E
& Guaranteed life of all pump wear parts Hours + | Bidder to provide
including casing liners, bearing, etc.

SIGNATURE OF BIDDER s

N'AME ————— e mrmm

DESIGNATION PRE-REEEP F RS
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TECHNICAL SPECIFICATION OF SLURRY PUMPS
NTPC-Dadri (2X490 MW)

ANNEXURE - IV- LIST OF DEVIATIONS/EXCEPTIONS TO THE ENQUIRY DOCUMENT

Description of Deviation

Note: Enlarge the table to incorporate items

SIGNATURE OF BIDDER

NAME

DESIGNATION
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w7 TECHNICAL SPECIFICATION OF SLURRY PUMPS
NTPC-Dadri {2X490 MW)

ANNEXURE -V

A) DOCUMENTS TO BE SUBMITTED ALONG WITH THE OFFER:

i Mo of coples
No. Description With proposal
Y Specification 1
2 Price Sheet 1
|3 Anchor Plan & Civil foundation Loading details 1
4, Data Sheet 1
5. Performance curve 1
6. Annexure to qualification requirement- Annexure 1
K.
F Proforma Packing List
& Shortest Manufacturing Time
g, Approximate weight of each skid
10. Reference plant details

11, Required Electric power & other Utility List
12, | Deviation List

13 General Assembly Drawing
14, Pump and Motor Sizing Calculation
15. Cross-sectional Drawing

16. Sub-Vendor List

17. Scope of Supply

18 | Quality Plan

19 Spare List (Mandatory, Recommended)
20 Start-up & Commissioning Spares
| List of Special Tools

|22 Delivery Schedule

3. Test Arrangement & Test procedure
24, T-5 curve

25, Hoist/Crane requirement

26. | P& Diagram

27 Catalogue

ol Bl O O I I I I O B B B S T (ST S T QT e
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B) DOCUMENTS TO BE SUBMITTED AFTER CONTRACT:

TECHNICAL SPECIFICATION OF SLURRY PUMPS
NTPC-Dadri (2X490 MW}

No of copies Delivery Time
:; Description After award of contract
1 | Utility Consumption 1 2 weeks after contract
2. | Foundation Data including Anchor 1 2 weeks after contract
3 ?-‘Lar?armance curve 2 2 weeks after contract
4. | Assembly drawings of each 1 month after contract
equipment
Cross section detall drawing 1 1 month after contract
Data Sheet 1 2 weeks after contract
7. | Annexure to qualification 1 2 weeks after contract
requirement- Annexure 3K.
Lubricating oll list 1 2 months after contract
9. | Special tools list 1 2 months after contract
10. | Installation and assembly 1 4 manths after contract
procedure
11. | Inspection and Test Procedure 1 1 month after contract
12. | Inspection & Test record 1 In 2 weeks after test
13, | Inspection Certificate 1 In 2 weeks after test
14, Sub vendors List 1 2 weeks after contract
15, | Manufacturing Schedule 1 2 weeks after contract
16. | Progress report 1 Every month
17.  Proforma Packing List 1 2 months prior to shipping
18. | Approximate weight of each skid 1 2 months after contract
19. Required Electric power 2 2 wesks after contract
20. Pump and Maotar Sizing Calculation 1 2 weeks after contract B
21. | Material Test Certificates 2 | In 2 weeks after test
22. | Pre Commissioning Check List 2 4 months after contract
23. | Scope of Supply 2 2 weeks after contract
24, | Quality Plan 4 1 month after contract
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TECHNICAL SPECIFICATION OF SLURRY PUMPS
NTPC-Dadri (2X490 MW)
Mo of copies Delivery Time
¥ ipti After award of
No Description er award of contract
25. | Operation and Maintenance » 10 hardcoples and 5 4 months after contract
Manual electronic copies In English
# 1 hardcopy and 1 electronic
copy in “Bangla”
26, | Spare List (Mandatary, 1 1 month after contract
Recommended)
27. | Start-up & Commissioning Spares 2 1 month after contract
28 List of Special Tools 1 1 month after contract
29, Delivery Schedule 1 2 weeks after contract
0. | Test Arrangement & Test p 1 month after contract
procedure
21 | T-5curve 2 2 weeks after contract
32. | P& | Diagram 2 weeks after contract
33. | Catalogue 2 weeks after contract

SIGNATURE OF BIDDER

MNAME

DESIGNATION
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TECHNICAL SPECIFICATION OF SLURRY PUMPS
NTPC-Dadri (2X490 MW)

ANNEXURE-VI

TECHNICAL SPECIFICATION FOR SEAWORTHY PACKING

Refer to Specification No: PE-T5-888-100-A001 for detailed specification on Seaworthy packing.

SIGNATURE OF BIDDER

NAME messsriens ey

DESIGNATION #
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TECHNICAL SPECIFICATION OF SLURRY PUMPS
_ NTPC-Dadri (2X490 MW)

ANNEXURE-VI|

INSPECTION & TESTING

Refer to all clauses for Inspection & testing requirements,

SIGNATURE OF BIDDER =~ oo

NAME e e 2

DESIGNATION SENE NS
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TECHNICAL SPECIFICATION OF SLURRY PUMPS
NTPC-Dadri (2X490 MW)

ANNEXURE-VIlI

HEALTH & SAFETY MANAGEMENT MANUAL

Refer to all clauses for Health & Safety requirements,

SIGNATURE OF BIDDER -

NAME e

DESIGNATION o
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TECHNICAL SPECIFICATION OF SLURRY PUMPS

The following type test reports shall be submitted for each type and rating of
LT motor of above 50 KW only
1. Measurement of resistance of windings of statar and wound rotor.

2. Mo load test at rated voltage to determine input current power and speed

3. Open circuit voltage ratio of wound rator motors ( in case of Slip ring motors)
4. Full load test to determine efficiency power factor and slip.

5. Temperature rise test,

6. Momentary excess torque test,

7. High voltage test.

8. Test for vibration severity of motor,

9. Test for noise levels of mator:

» Moise level for all the motors shall be limited to 85dB (A) except for BFP motor for
which the maximum limit shall be 90 dB{A). Vibration shall be limited within the
limits prescribed in 1S/IEC 60034-14. Motors shall withstand vibrations produced
by driven equipment. HT motar bearing housings shall have flat surfaces, in bath
X and ¥ directions, suitable for mounting BOmmX80mm vibration pads.

10. Test for degree of protection
11. Over speed test.
12. Type test reports for motors located in fuel oil area having flame proof
enclosures as per |5 2148 / IEC 60079-1
= Allacceptance and routine tests as per the specification and relevant standards shall be
carried out, Charges for these shall be deemed to be included in the equipment price.

The type test reports ance approved for any projects shall be treated as reference, For

v

subsequent projects of NTPC, an endorsement sheet will be furnished by the
manufacturer confirming similarity and "No design Change”. Minor changes if any shall

be highlighted on the endorsement sheet.
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TECHNICAL SPECIFICATION OF SLURRY PUMPS
NTPC-Dadri (2X490 MW)

PART -l

O&M Spares and O&M Services
For 10 years
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""" TECHNICAL SPECIFICATION OF SLURRY PUMPS
m NTPC-Dadri (2X490 MW)

e,

. 0 & M Services of Slurry Pumps & its assuries to be taken up by Bidder at DADRI Site,
The O & M services will be for a period of 10 years.
SCOPE OF O & M Services:

A) Annual Maintenance Contract (AMC):

1. The Bidder to carry out maintenance of slurry pumps & accessories supplied for
a period of 10 years, The contract shall cover both preventive maintenance &

Minor / Major Overhauls.

2. All services call shall be attended at the earliest.

3. All spare parts required for the upkeep of the equipment’s (Slurry Pumps & it's
accessories) to be stocked in advance or arranged within 2 - 3 days’ time to
ensure trouble free operation & to meet the 95 % availability as per
specification.

4. The Bidder has to take necessary approval from site In-charge for carrying out
necessary maintenance operation,

5. The bidder shall provide qualified technicians for carrying out the AMC at site.
Necessary site support will be provided by BHEL. TA/DA, boarding and lodging of
such technicians attending to AMC requirements shall be borne by the bidder
and shall be included in AMC scope.

B) O & M Spares:

1. All spares required for the upkeep of the equipments for 10 years operation is in
the scope of the bidder.

2. The bidder will submit a separate list of spares required for AMC from
al 3-4 years operation.
b} 5-7 years operation,
c} 8- 10 years operation

Mate: 0 -2 years covered in warranty clause.

3. The following is the minimum spare parts along with their break up price to be
stocked by the bidder, If applicable.

a) Impeller Assembly 4 no. of each type
b) Casing Liners 1 no. of each type
c) Seals 4 no of each type
d] Bearings 1 no. of each type
g] Motor 1 no. of each type
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TECHNICAL SPECIFICATION OF SLURRY PUMPS
NTPC-Dadri (2X490 MW)

fl Motor-Pump Coupling 1 no. of each type

C) GENERAL

1. The AMC({A) & O & M Spares (B) are part of the scope for 10 years up keep
of the equipments,

2. Maintenance charges — AMC (A) & O&M Spares (B) together will be paid
yearly on a pro-rata basis for 10 years.

3. The AMC (A) & O&M Spares (B) rate to be quoted separately with the main
offer,

4. The Price offer for supply of Slurry Pumps & 10 years AMC (A) & O&M

Spares (B) of Slurry Pumps & its accessories will be cansidered for
Evaluation.

All spares to be used during AMC under this contract shall be strictly inter-changeable
with the parts for which they are intended for replacements.
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