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Format No. : QS-01-QAI-P-04/F2-R2                 2/2                                            Engg. div./QA&I 
 
 

Project/ 
package  

Customer 
Name 

Supplied Item (Type/Rating/Model 
/Capacity/Size etc) 

PO ref no/date Supplied Quantity Date of Supply 
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3x800 MW PATRATU TPS

AGITATORS

TECHNICAL SPECIFICATION

INPUT DRAWING LIST

SPECIFICATION No: PE TS 434 571 18000 A

SECTION : I

SUB SECTION : D

REV 00

SHEET 1 OF 1

ANNEXURE-III

INPUT DRAWINGS BY BHEL 

Sl.No. Drawing Title PVUNL/NTPC Drawing No.

1. Data Sheet & General Arrangement of Limestone Slurry
Storage Tank

9585 001 109 PVM B 015

2.
General Arrangement of Secondary Hydro cyclone Feed
Tank

9585 001 109 PVM B 016

3. General Arrangement of Filtrate Water Tank 9585 001 109 PVM B 023

4. General Arrangement of Waste Water Tank 9585 001 109 PVM B 027

5. General Arrangement of Auxiliary Absorbent(Storage)
Tank

9585 001 109 PVM B 031

6 General Arrangement of Primary Hydro cyclone Feed
Tank

2 FW 000 00 407

7
Drawing of Drain Pit (Typical) for Absorber Area Drain
Sump, Gypsum Area Drain Sump, Limestone area drain
sump.
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SEAWORTHY PACKING
(PACKING INSTRUCTIONS FOR GENERAL COMPONENTS / ASSEMBLIES / EQUIPMENT)

1 GENERAL

This standard lays down packing instructions for seaworthy packing of Components /Assemblies/
Equipment to be dispatched against Customer's contracts, for which there are no special instructions 
issued by the Engineering Departments.

The Components/Assemblies need to be packed suitably to avoid physical damage & corrosion during 
transit for storage. For specific applications the concerned engineering department shall issue a 
product standard. Reference of this standard, must appear in the Shipping list/Packing List.

2 SCOPE

This procedure gives minimum guidelines for seaworthy packing to be complied with for packing of 
Components /Assemblies / Equipment. This packing shall be suitable for different handling operations 
and for the adverse conditions during transportation and during indoor / outdoor storage for periods 
more than one year.

3 CROSS REFERRED SPECIFICATION

– Multi-layered cross laminated plastic film  : AA51420

– Packing Wood     : AA51401

– Silica gel      : AA55619

– Thermocole     : AA51416

– Packing slip holders    : AA7240901

– Corrugated Fibre Board    : AA51414

– Rubber sheet     : AA59001 

– VCI paper      : AA51406

– High quality full glossy out door finishing paint : AA56126

– Polyethylene air bubble film   : IS 12787

– Structural steel - standard quality (plates, sections, strips flats & bars) : AA10108

– International Standards For Phytosanitary Measures No. 15  : ISPM-15:2009

4 WOOD SPECIFICATION FOR PACKING

The wood shall conform to specification AA51401.

For export packing wood in addition to the above the following has to be met:

The standard requires the use of debarked wood in the construction of compliant wood packaging 
material. Debarked wood is defined in the ISPM 5.

5 TYPE OF PACKING

The following 5 types of packings have been standardized for packing of General Components 
/Assemblies.

Page 284 of 331



– ‘OP’ - Open Type

– ‘PP’ - Partially Packed

– ‘CP’ - Crate Packing - Components/Equipment requiring physical protection

– ‘CQ’ - Case Packing - Small medium Components/ Assemblies/ Equipment which require corrosion & 
physical protection

– ‘CR’ - Case Packing - Electrical Components/Assemblies which require special packing viz. Water 
Proof, Shock Proof, etc.

6 DESCRIPTION OF TYPES OF PACKING

The various types of packing, as standardized above, are described below.

6.1 ‘OP’ - Open Type

In case, of components which are not affected by water & dust & do not require special protection &, are 
generally not machined, shall be sent as open packages. However these components may be sent in 
crates, wherever necessary.

6.2 ‘PP’ - Partially Packed

Components which need special protection, at selected portions only, shall be dispatched partially
packed. Machined surfaces should not be allowed to come directly in contact with the wood. Such 
surfaces after application of TRP should be protected with Multi-layered cross laminated plastic film to 
AA51420.

6.3 ‘CP’ - Crate Packing – General

Assemblies/Components which need only physical protection from the point of view of handling shall be 
dispatched duly packed in crates.

6.4 ‘CQ’ - Case Packing - Machined Components/Assemblies/Equipment

a) Small & Medium sized components/assemblies/equipment due to size/weight & to avoid handling, 
and pilferage, problems shall be packed in Case/Containers.

b) Wherever required adequate quantity of silica gel to AA55619 or VCI Powder/ Tablets, packed in thin 
muslin cloth cotton bags shall be suitably placed.

c) Small machines/components of less weight shall be provided with suitable cushioning. Wood 
Wool/Expanded Polyethylene Foam Sheet, if used, shall be sandwiched between polyethylene sheets 
and sealed.

d) The components inside the case shall be entirely covered with Multi-layered cross laminated 
plastic film to AA51420, where-ever required.

6.5 ‘CR’ - Case Packing - Electrical & Electronic Components/Assemblies

Delicate components likely to be damaged e.g. Gauges, Instruments etc. are to be wrapped in waxed 
paper or polyethylene air bubble film and packed in cartons.

a) Adequate quantity of Silica gel to AA55619 packed in cotton bags, of 100 grams each are to be 
suitably placed in the cartons. The cartons shall be entirely covered with Multi-layered cross 
laminated plastic film to AA51420, before being packed in the cases.

b) VCI Powder/Tablets can be used as an alternative to Silica Gel to AA55619.

c) Empty space in the cartons shall be filled with small chips of Expanded Polystyrene (Thermocole), 
Wood Wool etc. Polyethylene air bubble film shall conform to IS 12787/AA51420 Expanded 
polystyrene (Thermocole) shall conform to AA51416.

d) The cartons shall be manufactured from corrugated Fibre Board, meeting requirements of AA51414.

6.6 Special Packing

Components requiring special packing (as per customer/contractual/ engineering requirements) not 
included in this specification shall be covered by product standards. 

Page 285 of 331



7 PREPARATION OF PACKING CASE

1) Cases and crates with gross weight up to 1,000 kgs. shall be provided with bottom cleats of min. 
40 mm thicknesses to ensure clearance for handling by forklift. Cases and crates exceeding gross 
weight of 1,000 kgs. shall be provided with skid runners, number and size according to weight of 
package. 

2) The base of the case shall be made of wooden batons for planks giving necessary reinforcement, 
such that the bottom of the equipment is at a height of 100 to 200 mm from the ground level 
depending upon size & weight of equipment. However for packing cases of smaller size equipment 
can be at a height of 40 mm from the ground level.

3) In case of 'CR1 - Packing Viz. Electrical & Electronic components for instruments/assemblies, a 
rubber sheet, Self-expanded polyethene foam sheet, preferably 10 mm thick, shall be fixed on to the 
base to act as cushioning to the equipment.

4) The four sides, shall be lined, from inside with multi-layered cross-laminated polyethylene sheet of 
90GSM as per AA51420 and tacked at suitable places.

Whenever specified the top cover will have a layer of multi-layered cross laminated polyethylene 
sheet of 90 GSM over the cover. This should project about 100 - 250mm on all sides. 

It is preferable to have a single piece of the above Multi-layered cross laminated polyethylene 
sheet fixed on the four sides. In case jointing is unavoidable, it should be done by overlapping of 
approximately 100mm. 

5) Place the Components/cartons with corrosion inhibitors duly applied wherever necessary for place 
suitably, thin muslin cloths bags containing 100 grams (approx.) of activated Blue Silica Gel to 
AA55619, wherever necessary. Alternatively VCI Powder or Tablet may be used.

6) In case, depression is formed, at the top, after the equipment is lowered, provide ply board/wooden 
batons.

7) Cover the whole equipment with polyethylene sheet of at least 100 micron thickness, on all sides 
preferably by a single piece. 

8) For indoor panels/equipment, provide suitable packing batons with covering of 
Thermocole/expanded soft polyethylene foam/polyethylene air bubble film wrapped with suitable 
cords, to avoid cutting of the polyethylene sheet so that finished surface is not damaged.

9) Empty space in the box shall be filled with adequate cushioning material e.g. Thermocole Chips, 
Wood Wool etc. to avoid movement for shocks. Alternatively put wooden blocks/batons wherever 
necessary.

10) The inner side of the top cover shall be lined with polyethylene sheet, of at least

11) 100 micron thickness, which shall project approximately 25 to 150 mm depending upon the size of 
the case on all sides of the top cover shall be provided below the top cover. This projection, after 
nailing the top cover, shall be folded over, on the sides of the crates & tacked, to, prevent ingress of 
water from the top.

12) For specific requirement of packing the cases are to be provided with Tongue and Groove joints.

8 STEEL CONTAINERS

Steel containers for packing can be used in case of repeated supplies of the same equipment. Empty 
steel containers are to be returned back from customer's end and to be reused for the next supplies.

The containers are to be made of structural steel as per AA10108 with proper reinforcement with I, C 
and T Sections.

Following precautions are to be taken during packing:

– Put the Components/Assemblies/Equipment in the steel container properly. Cover the 
Components/Assemblies/Equipment with polythene.

– To arrest the movement in the steel container necessary wooden Blocks/Batons may be put.

– Put cover on steel, container and Bolt Properly.
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9 SEALED PACKING

Components sub-assemblies and assemblies sensitive to climatic conditions shall be packed seal tight. 
All the openings of the sensitive components, sub-assemblies and assemblies shall be blanketed to 
prevent the ingress of dust and moisture.

The components sub-assemblies and assemblies are completely covered with 2 layers of polyethylene 
sheet. All sharp corners and edges are to be protected by rubber mats to prevent the polyethylene sheet 
from damage. Top surface of the case shall be free from dents to prevent rain water pockets.

10 SLING PLATE

Sling plate shall be provided to prevent damage to the packing box during lifting. Size of the sling plate 
shall be selected depending upon the net weight of the consignment.

11 PACKING SLIP HOLDERS

Two nos. steel packing slip holders, specification no. AA7240901 containing the packing list, sealed in 
thick polyethylene film, shall be fixed one inside and the other outside the packing box.

12 Volatile Corrosion Inhibitor (VCI) Paper

a) Un-protected surfaces of steel and cast iron components, tools bearing, shaft seals etc. are covered 
with VCI paper. VCI paper has been impregnated with corrosion inhibitors which by evaporation and 
chemical conversion protect metals in an enclosed area against corrosion.

b) 7 m3 VCI paper is necessary for 1 m3 of packed item approximately as per AA51406.

Application Limitation:

VCI paper shall not be used for components made of aluminium, aluminium alloys as well as Zinc, 
copper, brass, cadmium and silver.

VCI powder is sprinkled inside the piping components ends shall be protected with end cover as 
specified in plant standards, drawings. 

13 Moisture Absorber

Silica gel is used for this purpose to protect the contents over sufficiently long time from corrosion. At the 
time of use, silica gel should be so dried that its colour becomes dark blue. These shall be filled in small 
cotton bags. Before sealing the equipment, the silica gel bags should be kept inside the polyethylene 
film cover at different locations. The quantity of silica gel should not be less than 1.0 kg per cubic metre 
volume of the packing box
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14 GENERAL PRECAUTIONS

a) While fixing nails during packing, necessary care shall be taken to ensure that materials used for 
protection inside the case e.g. paper, polyethylene sheet, coir etc. do not get damaged. 

b) Sling protection brackets to be provided on cases wherever required.

c) It shall be ensured that all stencil marks external, front & rear sides of the casing shall be of water 
proof Material to prevent obliteration in transit.

d) The various caution signs shall be marked with stencil on both sides of the packing box.

e) Do not pack any other Mechanical items with this case (do not use any other non-permitted 
packing materials). 

THE FOLLOWING DETAILS ARE TO BE MARKED ON THE PACKING CASES.

a) Address of consignee.

b) Purchase Order No./ SO No/WO No.

c) Description of item or title of packing list.

d) Case identification Number/ Packing List No.

e) Net Weight.

f) Gross Weight.

g) Dimensions of box

h) Marking showing upright position.

i) Marking showing sling position.

j) Marking showing umbrella (i.e. for machines/components to be stored under covered storage.

k) Loading and unloading precautions
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Figure 1 

CENTER OF GRAVITY

Figure 2 
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Table 1 

Black and Red Marking Ink to IS: 1234 "Ink, Stencil, Oil Base, For Marking Porous Surfaces" or 
duplicating ink stencilling, oil base for marking porous surfaces.

All cases containing fragile items are to be stencilled with red marking and stencilling paint/ink.

"HANDLE WITH CARE", "FRAGILE DO NOT TURN OVER".

Besides the caution signs the product information shall be stencilled of letters with 13mm to 50mm 
height.

In case of consignment consists of more than one package, each package shall carry its Package No. 
as given in shipping list. All caution signs shall be stencilled in higher quality full glossy out door 
finishing paint red in colour (AA56126). All other markings shall be carried out in black enamel 
(AA56126).

Caution signs & other markings shall be stencilled on both the end shooks & the side shooks. Caution 
sign (for slinging) shall be stencilled only on side shooks at the appropriate place.

Note: In case the size of package is small for using the stencils, then hand written letters/figures shall be allowed. 
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15 PROCEDURE FOR HANDLING OF COMPONENTS

The purpose of this procedure is to protect the quality of the components/equipment while handling in 
various stages of manufacturing packing & despatching.

15.1 Adequate care shall be taken in handling the material, and components to avoid damage during 
receipts, storage issue manufacture & despatch operations.

15.2 Appropriate material handling equipment like fork lifters, cranes etc. Shall be used where 
needed.

15.3 Lifting by crane and transportation by trolley of critical items and large components like rotors 
castings etc. Shall be done carefully.

15.4 For critical items, where specified, special handling fixtures shall be used for lifting.

15.5 Slings and shackles used for lifting the components/equipment shall be checked for fitness and 
suitability before use.

15.6 Slings used on machined surfaces shall be suitably padded. No slings shall be used on journal
surfaces.

15.7 Precision machined components like blades, catches, rollers etc. Shall be lifted using suitable 
wooden pallets.

15.8 HANDLING OF COMPONENTS ON RECEIPT/DESPATCH:

Before loading/unloading a packing case from the carrier look for the following shipping instructions 
painted on the packing case.

– The markings showing the upright position.

– The markings showing the sling position

– Markings showing the fragile contents.

– Other required markings as per Clause No. 12 

15.8.1 Appropriate cranes and slings should be used for different components/ cases. Slings should 
normally make an angle as minimum as possible (width wise) but in no case more than 15º.

15.8.2 Handling and lifting should be done without jerks or impacts.

15.8.3 Immediately after receipt of the goods, the packing should be examined all-round for any sign 
of damage. If necessary, lift the cover or a number of boards of the case so as to make the 
contents visible. In the event of sealed packing being used the plastic sheeting should not be
damaged. It is imperative that the packing material is restored in original condition after the 
inspection.

15.8.4 On receipt of the equipment it should be checked with the shipping list and missing or 
damage if any should be reported immediately. It is important to arrange for immediate 
examination to determine the extent of the damage, the cause of the damage and where 
applicable the person or persons responsible for the damage. According to general practice 
when transporting by railway or by road vehicle the carrier concerned should be immediately 
called upon (within specified periods) for jointly establishing a statement of the damage. This 
is essential as a basis for a subsequent claim and possible damage report to the insurance 
company.

15.8.5 Protective coating applied on machined surfaces should not be disturbed. The plastic 
covering should be put back carefully so that it prevents ingress of dust and moisture. Some 
packing may have vapour phase inhibitor (VPI) paper enclosed inside the packing cases. This 
should be restored to its original place as far as possible.

15.8.6 Silica gel and such other chemicals kept in the box as desiccants and indicators should also 
be left in the box itself.

16 GI SHEET

The packing cases are covered with GI sheet on outside for sides and top; inside for bottom as per the 
Figure-3 (GI sheet covering is applicable for all closed type of wooden packing). 
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17 Treatment of Wood & Application and use of the mark

For seaworthy export packing, treatment of wood has to be carried out as below subject to BHEL Engg & 
QC approval. 

As per customer requirement for export packing, wood to be treated as applicable should be done as per 
International Standards for Phytosanitary Measures ISPM: 15 to control the growth stages viz. egg to 
adult of structural insects (beetles, borers, bugs, fleas, flies, lice, moths, roaches, termites) and other 
pests (mice, rats, spiders) etc. in stored products. 

The specified marks applied to wood packaging material treated in accordance with ISPM 15 must 
conform to the requirements described in Annex 2 of ISPM 15. 

17.1 Heat treatment using a conventional steam or dry kiln heat chamber (treatment code for the 
mark: HT)

When using conventional heat chamber technology, the fundamental requirement is to achieve a 
minimum temperature of 56 °C for a minimum duration of 30 continuous minutes throughout the entire 
profile of the wood (including its core). 

This temperature can be measured by inserting temperature sensors in the core of the wood. 
Alternatively, when using kiln-drying heat chambers or other heat treatment chambers, treatment 
schedules may be developed based on a series of test treatments during which the core temperature of 
the wood at various locations inside the heat chamber has been measured and correlated with chamber 
air temperature, taking into account the moisture content of the wood and other substantial parameters 
(such as species and thickness of the wood, air flow rate and humidity). The test series must 
demonstrate that a minimum temperature of 56 °C is maintained for a minimum duration of 30 
continuous minutes throughout the entire profile of the wood. 

Treatment schedules should be specified or approved by the National Plant Protection Organisation 
(NPPO). Treatment providers should be approved by the NPPO.

17.2 Heat treatment using dielectric heating (treatment code for the mark: DH)

Where dielectric heating is used (e.g. microwave), wood packaging material composed of wood not 
exceeding 20 cm when measured across the smallest dimension of the piece or the stack must be 
heated to achieve a minimum temperature of 60 °C for 1 continuous minute throughout the entire profile 
of the wood (including its surface). The prescribed temperature must be reached within 30 minutes from 
the start of the treatment.

Treatment schedules should be specified or approved by the NPPO.

17.3 Methyl bromide treatment (treatment code for the mark: MB)

Wood packaging material containing a piece of wood exceeding 20 cm in cross-section at its smallest 
dimension must not be treated with methyl bromide.

The fumigation of wood packaging material with methyl bromide must be in accordance with a schedule 
specified or approved by the NPPO (National Plant Protection Organisation) that achieves the minimum 
concentration-time product (CT) over 24 hours at the temperature and final residual concentration 
specified in Table 1. This CT must be achieved throughout the profile of the wood, including its core, 
although the concentrations would be measured in the ambient atmosphere. The minimum temperature 
of the wood and its surrounding atmosphere must not be less than 10 °C and the minimum exposure 
time must not be less than 24 hours. Monitoring of gas concentrations must be carried out at a minimum 
at 2, 4 and 24 hours from the beginning of the treatment. In the case of longer exposure times and 
weaker concentrations, additional measurement of the gas concentrations should be recorded at the end 
of fumigation.

If the CT is not achieved over 24 hours, corrective action needs to be taken to ensure the CT is reached; 
for example, the treatment is restarted or the treatment time extended for a maximum of 2 hours without 
adding more methyl bromide to achieve the required CT (see the footnote to Table 2).
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Table 2 – Minimum CT over 24 hours for wood packaging material fumigated with methyl bromide  

Temperature (°C) 3) over 24 h
Minimum final concentration 

(g/m3) after 24 h#

21.0 or above 650 24

16.0 – 20.9 800 28

10.0 – 15.9 900 32

# In circumstances when the minimum final concentration is not achieved after 24 hours, a deviation in the 
concentration of ~5% is permitted provided additional treatment time is added to the end of the treatment to 
achieve the prescribed CT.

One example of a schedule that may be used for achieving the specified requirements is shown in Table 3. 

Table 3 – Example of a treatment schedule that achieves the minimum required CT for wood 
packaging material treated with methyl bromide (initial doses may need to be higher in conditions 
of high sorption or leakage)

Temperature (°C)
Dosage 
(g/m3) 

Minimum concentration 
(g/m3) at:

2 h 4 h 24 h

21.0 or above 48 36 31 24

16.0 – 20.9 56 42 36 28

10.0 – 15.9 64 48 42 32

Treatment providers should be approved by the NPPO.

17.4 Marking

The specified marks applied to wood packaging material treated in accordance with ISPM 15 must 
conform to the requirements described in ISPM 15. 

18 PROVISION FOR INSPECTION

This clause is applicable only where contractual requirement of customer is there. For other packings 
this is not applicable.

Each transportable packing’s shall have provision for inspection by customer authority etc. during 
transport from origin of dispatched till destination. This inspection may require opening of the package 
and subsequently closing it again. For this purpose suitable designed opening with bolted cover shall be 
provided. Such an opening shall be clearly marked as “OPENING” with clear instruction for opening & 
closing written on this cover. For large consignment the size of the opening shall be suitable to facilitate 
entry of personnel.
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Figure 3 
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REV-0

Sl.no. Description

1 Agitator Sl No. 1 2 3 4 5 6 7 8 9

2 Type
(Center Mounted) (Center Mounted) (Center Mounted) (Center Mounted) Mounted) Horizontal Type (Side Entry), (Center Mounted) (Center Mounted) (Center Mounted)

3 Medium to be handled Gypsum slurry Gypsum slurry Gypsum slurry Gypsum slurry Limestone slurry Gypsum slurry Gypsum slurry Gypsum slurry Limestone slurry

4 Seal Type Not required Not required Not required Not required Not required Mechanical Seal (Flushless) Not required Not required Not required

5 Duty Continuous Continuous Continuous Continuous Continuous
Intermittent- Whenever FGD is 
under maintenance

Intermittent Intermittent Intermittent

6 Agitator Location Outdoor Outdoor Outdoor Outdoor Outdoor Outdoor Outdoor Outdoor Outdoor

7 Tank details

a) Tank Shape Vertical cylindrical Vertical cylindrical Vertical cylindrical Vertical cylindrical Vertical cylindrical Vertical cylindrical Rectangular Rectangular Rectangular

b) Tank name
Primary Hydrocyclone 
feed tank

Filtrate water tank
Secondary 
Hydrocyclone feed 
tank

Waste water Tank
Limestone Slurry Storage 
tank

Auxiliary Absorbent Tank
Absorber Area Drain 
Pit

Gypsum Dewatering 
Area Drain Pits

Ball Mill Area Drain 
Pit

c) Capacity of Slurry (in m3) 840.4 422.2 623.4 1481.6 4642.0 4714.4 56.0 56.0 56.0

Dimension (in m)

d) Diameter 10.0 8.0 9.0 12.0 17.5 17.5 - - -

e) Length - - - - - - 4 4 4

f) Breadth - - - - - - 4 4 4

g) Height 11.2 8.9 10.3 13.6 19.8 20.4 4 4 4

8 MOC of Agitator
9 Quantity of Agitator per tank 1 1 1 1 1 3 (Refer note-2) 1 1 1

10 Total quantity of agitators (for three units) 1 1 1 1 2 3 (Refer note-2) 3 1 1

11 Slurry Analysis

a) Slurry to be handled Gypsum slurry Gypsum slurry Gypsum slurry Gypsum slurry Limestone slurry Gypsum slurry Gypsum slurry Gypsum slurry Limestone slurry

b) Maximum solid particle size 200 mesh (75 µ) 200 mesh (75 µ) 200 mesh (75 µ) 200 mesh (75 µ) 200 mesh (75 µ) 200 mesh (75 µ) 6-7 mm 6-7 mm 6-7 mm

c) Normal solid particle size, d50 325 mesh (43 µ) 325 mesh (43 µ) 325 mesh (43 µ) 325 mesh (43 µ) 325 mesh (43 µ) 325 mesh (43 µ) 325 mesh (43 µ) 325 mesh (43 µ) 325 mesh (43 µ)

d) Solid to be handled
gypsum along with 
Limestone & other 
impurities

gypsum along with 
Limestone & other 
impurities

gypsum along with 
Limestone & other 
impurities

gypsum along with 
Limestone & other 
impurities

Limestone + impurities
gypsum along with Limestone & 
other impurities

gypsum along with 
Limestone & other 
impurities

gypsum along with 
Limestone & other 
impurities

Limestone + 
impurities

e) Chloride concentration max 30000 ppm max 30000 ppm max 30000 ppm max 30000 ppm max 1000 ppm max 30000 ppm max 30000 ppm max 30000 ppm max 1000 ppm

f) Hardness of particle 5-7 mho scale 5-7 mho scale 5-7 mho scale 5-7 mho scale 5-7 mho scale 5-7 mho scale 5-7 mho scale 5-7 mho scale 5-7 mho scale

g) Slurry concentration, wt% 25 wt% 14% 16.60% 3% 30 wt% 25% 25% 25% 30 wt%

h) Sp. Gravity of slurry 1.177 1.098 1.114 1.025 1.218 1.177 1.177 1.177 1.218

i) Sp. Gravity of Lime Stone & Gypsum 2.32(avg) 2.32(avg) 2.32(avg) 2.32(avg) 2.32(avg) 2.32(avg) 2.32(avg) 2.32(avg) 2.32(avg)

j) Viscosity of Slurry 10 cP 4 cP 4 cP 3 cP 30 cP 10 cP 10 cP 10 cP 30 cP

k) pH 4 to 8 4 to 8 4 to 8 4 to 8 5 to 8 4 to 8 4 to 8 4 to 8 5 to 8

l) SiO2 Content  4 to 6 g/l  4 to 6 g/l  4 to 6 g/l  4 to 6 g/l  4 to 6 g/l  4 to 6 g/l  4 to 6 g/l  4 to 6 g/l  4 to 6 g/l

m) Temperature
Normal -62 deg C;
Design-70 deg C.

Normal -62 deg C;
Design-70 deg C.

Normal -62 deg C;
Design-70 deg C.

Normal -62 deg C;
Design-70 deg C.

Normal -62 deg C;
Design-70 deg C.

Normal -62 deg C;
Design-70 deg C.

Normal -62 deg C;
Design-70 deg C.

Normal -62 deg C;
Design-70 deg C.

Normal -62 deg C;
Design-70 deg C.

12 Motor 

a) Total Power consumed To be filled by bidder To be filled by bidder
To be filled by 
bidder

To be filled by bidder To be filled by bidder To be filled by bidder
To be filled by 
bidder

To be filled by bidder
To be filled by 
bidder

b) Motor Rating To be filled by bidder To be filled by bidder
To be filled by 
bidder

To be filled by bidder To be filled by bidder To be filled by bidder
To be filled by 
bidder

To be filled by bidder
To be filled by 
bidder

c) Motor Explosion Proof Class Non-Flame Proof Non-Flame Proof Non-Flame Proof Non-Flame Proof Non-Flame Proof Non-Flame Proof Non-Flame Proof Non-Flame Proof Non-Flame Proof

d) Motor Protection Class IP-55/ Outdoor IP-55/ Outdoor IP-55/ Outdoor IP-55/ Outdoor IP-55/ Outdoor IP-55/ Outdoor IP-55/ Outdoor IP-55/ Outdoor IP-55/ Outdoor

e) Motor Efficiency Class IE-3 IE-3 IE-3 IE-3 IE-3 IE-3 IE-3 IE-3 IE-3

13 Tank Levels

a) Minimum Liquid level In the tank (in M) 1.0 1.0 1.0 1.0 1.0 1.0 1.4 1.4 1.4

b) Normal Liquid Level in the tank  (in M) 10.5 8.2 9.6 12.9 19.1 19.4 3.3 3.3 3.3

c) Maximum Liquid Level in the Tank  (in M) 10.7 8.4 9.8 13.1 19.3 19.6 3.5 3.5 3.5

14 Impeller

a) Type of impeller To be filled by bidder To be filled by bidder
To be filled by 
bidder

To be filled by bidder To be filled by bidder To be filled by bidder
To be filled by 
bidder

To be filled by bidder
To be filled by 
bidder

b) No. of impeller per agitator 2 2 2 2 2 - 1 1 1

c) Impeller diameter To be filled by bidder To be filled by bidder
To be filled by 
bidder

To be filled by bidder To be filled by bidder To be filled by bidder
To be filled by 
bidder

To be filled by bidder
To be filled by 
bidder

d) Impeller tip speed ( Refer S.N. 19  c) To be filled by bidder To be filled by bidder
To be filled by 
bidder

To be filled by bidder To be filled by bidder To be filled by bidder
To be filled by 
bidder

To be filled by bidder
To be filled by 
bidder

e) Operating speed To be filled by bidder To be filled by bidder
To be filled by 
bidder

To be filled by bidder To be filled by bidder To be filled by bidder
To be filled by 
bidder

To be filled by bidder
To be filled by 
bidder

f) Agitator Pumping Capacity To be filled by bidder To be filled by bidder
To be filled by 
bidder

To be filled by bidder To be filled by bidder To be filled by bidder
To be filled by 
bidder

To be filled by bidder
To be filled by 
bidder

g) Volume/Agitator To be filled by bidder To be filled by bidder
To be filled by 
bidder

To be filled by bidder To be filled by bidder To be filled by bidder
To be filled by 
bidder

To be filled by bidder
To be filled by 
bidder

h) Power Number for Agitator To be filled by bidder To be filled by bidder
To be filled by 
bidder

To be filled by bidder To be filled by bidder To be filled by bidder
To be filled by 
bidder

To be filled by bidder
To be filled by 
bidder

15 Baffle Plates (not in bidder's scope)

a) No. & size of baffle plates To be filled by bidder To be filled by bidder
To be filled by 
bidder

To be filled by bidder To be filled by bidder To be filled by bidder
To be filled by 
bidder

To be filled by bidder
To be filled by 
bidder

c) Thickness of baffle plates (mm) To be filled by bidder To be filled by bidder
To be filled by 
bidder

To be filled by bidder To be filled by bidder To be filled by bidder
To be filled by 
bidder

To be filled by bidder
To be filled by 
bidder

d) Distance from Bottom of the tank To be filled by bidder To be filled by bidder
To be filled by 
bidder

To be filled by bidder To be filled by bidder To be filled by bidder
To be filled by 
bidder

To be filled by bidder
To be filled by 
bidder

16 Nozzle (not in bidder's scope)

a) 
Size of the nozzle on which agitator frame 
is mounted

To be filled by bidder To be filled by bidder
To be filled by 
bidder

To be filled by bidder To be filled by bidder To be filled by bidder NA NA NA

17 Loads

a) Static Load To be filled by bidder To be filled by bidder
To be filled by 
bidder

To be filled by bidder To be filled by bidder To be filled by bidder
To be filled by 
bidder

To be filled by bidder
To be filled by 
bidder

b) Dynamic load To be filled by bidder To be filled by bidder
To be filled by 
bidder

To be filled by bidder To be filled by bidder To be filled by bidder
To be filled by 
bidder

To be filled by bidder
To be filled by 
bidder

c) Torsional Moment (Nm) To be filled by bidder To be filled by bidder
To be filled by 
bidder

To be filled by bidder To be filled by bidder To be filled by bidder
To be filled by 
bidder

To be filled by bidder
To be filled by 
bidder

d) Bending Moment (Nm) To be filled by bidder To be filled by bidder
To be filled by 
bidder

To be filled by bidder To be filled by bidder To be filled by bidder
To be filled by 
bidder

To be filled by bidder
To be filled by 
bidder

18
Power loading for Auxiliary power 
consumption

Applicable Applicable Applicable Applicable Applicable Not applicable Not applicable Not applicable Not applicable

19
Parameters to be considered compulsarily 
by bidder for design of Agitators

ANNEXURE-8 

Refer Clause no 3.2,  Material of construction in SECTION-I, SUB SECTION-C1 of Specific technical requirement (Mechanical)

PATRATU TPS - AGITATOR SCHEDULE (To be sumbmitted with the offer by Bidder)
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a) Uniform suspension of solids by Agitators

b)
Mounting of Agitaor (For Vertical 
Agitators)

c) Maximum permitted impeller tip speed

d) Impeller tip dia/ tank dia 1/3 (approx) 1/3 (approx) 1/3 (approx) 1/3 (approx) 1/3 (approx) - 1/3 (approx) 1/3 (approx) 1/3 (approx)

Notes
1

2

3

4

5

6

Normal solid particle size shall be used for design of all Agitators in tanks and sumps.

12 m/s

Bidder shall provide CFD analysis for establishing uniform suspension criteria. CFD shall be provided for Agitators for all the above tanks except drain pits. Further for Limestone slurry tank (total 2 no. ) , CFD analysis shall be done only for one Agitatpr.

Maximum Sound Pressure Level at a height of 1.5 m above floor level in elevation, and at a distance of 1.0 m horizontally shall be 85 dBA.

Although the height of all tanks is fixed above, same may vary slightly during detailed engineering as per design calculation of tanks.

There shall be complete re-suspension of all solids after a 24 hour outage. Accumulation of solids shall not prevent agitator restart.

Agitation shall be provided to prevent settlement of slurry by side entry agitators . All the side-entry agitators shall be similar

The Agitators shall be mounted on the Agitator platform which shall be approximately at a height of 1.0 m from the tank roof. However, the Agitator platform is excluded from bidder's scope.
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Sl.no Description Qty. Unit

Total   (Rs)

NOTE - 

4X210MW + 3X500MW KAHALGAON STPP AGITATOR PACKAGE
LIST OF COMMISSIONING SPARES 

Break up price for COMMISSIONING SPARES

Bidder shall furnish unit price of commissioning spares in above format alongwith the Bid. Any part even 
though not mentioned in list furnished but required at later date shall be supplied free of cost.
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Signature of authorized signatory..................

CRITICAL EQUIPMENT, AUXILIARIES, SYSTEMS & BOUGHT OUT ITEMS FOR 
FLUE GAS DESULPHURISATION (FGD) SYSTEM

Note : *Strike-off whichever is not applicable.
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Signature of authorized signatory..................

* strike out whichever is not applicable.

A. Slurry Recirculation Pumps:

Page 307 of 331



Signature of authorized signatory..................

* Strike off whichever is not applicable.

E. Agitators: 
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Signature of authorized signatory..................

* Strike off whichever is not applicable.

F. Vacuum Belt filters:
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Signature of authorized signatory..................

* Strike off whichever is not applicable.

*2.00.00 Applicable for JV Company/Subsidiary Company meeting provenness criteria 
as per clause no. 4.26.2, Sub section-IA, Part-A of Section-VI.
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Signature of authorized signatory..................

2.01.00

*3.00.00 Applicable for Bidder/his sub vendors  seeking provenness criteria as per 
clause no. 4.26.3, Sub section-I, Part-A of Section-VI. 

3.01.00

(Data to be furnished in line with format given at 1.00.00 of this Attachment))

4.26.1
Annexure…….. 
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Signature of authorized signatory..................

(Data to be furnished in line with format given at 1.00.00 of this Attachment)

*5.00.00 Applicable for Bidder/his sub vendors  seeking provenness criteria as per 
clause no. 4.26.5, Sub section-IA, Part-A of Section-VI. 

5.01.00

(Data to be furnished in line with format given at 1.00.00 of this Attachment))

4.26.1 Annexure-…….. 

(Data to be furnished in line with format given at 1.00.00 of this Attachment)

4.26.1
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ATTACHMENT - 3K
PAGE 180 OF 703

Signature of authorized signatory..................

FORM OF DEED OF JOINT UNDERTAKING TO BE PROVIDED
FOR ……………………………………….(NAME OF EQUIPMENT)

AS PER CLAUSE 4.26.2 OF SUB-SECTION-I-A, PART A, SECTION VI

(ON NON-JUDICIAL STAMP PAPER OF APPROPRIATE VALUE)

DEED OF JOINT UNDERTAKING TO BE EXECUTED BY THE BIDDER/CONTRACTOR, 
*INDIAN JOINT VENTURE COMPANY/*SUBSIDIARY COMPANY MEETING THE 
REQUIREMENTS SPECIFIED AT CLAUSE NO. 4.26.2 OF SUB-SECTION-I-A, PART A, 
SECTION VI ALONGWITH QUALIFIED EQUIPMENT MANUFACTURER 
OF………………………………. (NAME OF EQUIPMENT)  MEETING THE REQUIREMENTS 
AS PER CLAUSE 4.26.1 OF SUB-SECTION-I-A, PART A, SECTION VI AND ITS 
*HOLDING/*SUBSIDIARY COMPANY, AS APPLICABLE FOR SUCCESSFUL 
PERFORMANCE OF ……………………………… (NAME OF EQUIPMENT), IN WHICH 
EXECUTANT OF THE DJU ARE JOINTLY AND SEVERALLY LIABLE FOR THE 
SUCCESSFUL PERFORMANCE OF THE………………………….(NAME OF EQUIPMENT)

EPC Package Patratu STPS Expansion Phase-I (3x800MW)
CS-9585-001-2
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ATTACHMENT - 3K
PAGE 181 OF 703

Signature of authorized signatory..................

EPC Package Patratu STPS Expansion Phase-I (3x800MW) 
CS-9585-001-2
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ATTACHMENT - 3K
PAGE 182 OF 703

Signature of authorized signatory..................

Patratu STPS Expansion Phase-I (3x800MW)

NOW THEREFORE, THIS DEED WITNESSETH AS UNDER:
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ATTACHMENT - 3K
PAGE 183 OF 703

Signature of authorized signatory..................
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ATTACHMENT - 3K
PAGE 184 OF 703

Signature of authorized signatory..................

INR 1.5 Million (Indian Rupees One and Half Million)

Page 317 of 331



ATTACHMENT - 3K
PAGE 185 OF 703

Signature of authorized signatory..................
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ATTACHMENT - 3K
PAGE 186 OF 703

Signature of authorized signatory..................
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ATTACHMENT - 3K
PAGE 187 OF 703

Signature of authorized signatory..................

FORM OF DEED OF JOINT UNDERTAKING TO BE PROVIDED
FOR ……………………………………….(NAME OF EQUIPMENT)

AS PER CLAUSE *4.26.3/*4.26.4/*4.26.5/*4.26.6 OF SUB-SECTION-I-A, PART A, SECTION 
VI

(ON NON-JUDICIAL STAMP PAPER OF APPROPRIATE VALUE)

DEED OF JOINT UNDERTAKING TO BE EXECUTED BY THE BIDDER/CONTRACTOR, 
QUALIFIED INDIAN MANUFACTURING COMPANY MEETING THE REQUIREMENTS 
SPECIFIED AT CLAUSE NO. *4.26.3/*4.26.4/*4.26.5/*4.26.6 OF SUB-SECTION-I-A, PART A, 
SECTION VI ALONGWITH QUALIFIED EQUIPMENT MANUFACTURER 
OF………………………………. (NAME OF EQUIPMENT)  MEETING THE REQUIREMENTS 
AS PER CLAUSE 4.26.1 OF SUB-SECTION-I-A, PART A, SECTION VI FOR SUCCESSFUL 
PERFORMANCE OF ……………………………… (NAME OF EQUIPMENT), IN WHICH 
EXECUTANT OF THE DJU ARE JOINTLY AND SEVERALLY LIABLE FOR THE 
SUCCESSFUL PERFORMANCE OF THE………………………….(NAME OF EQUIPMENT)

EPC Package Patratu STPS Expansion Phase-I (3x800MW)
CS-9585-001-2
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ATTACHMENT - 3K
PAGE 188 OF 703

Signature of authorized signatory..................

EPC Package Patratu STPS Expansion Phase-I (3x800MW) 
CS-9585-001-2

Patratu STPS Expansion 
Phase-I (3x800MW)

NOW THEREFORE, THIS DEED WITNESSETH AS UNDER:
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ATTACHMENT - 3K
PAGE 189 OF 703

Signature of authorized signatory..................
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ATTACHMENT - 3K
PAGE 190 OF 703

Signature of authorized signatory..................

INR 1.5 Million (Indian Rupees 
One and Half Million)
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ATTACHMENT - 3K
PAGE 191 OF 703

Signature of authorized signatory..................
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ATTACHMENT - 3K
PAGE 192 OF 703

Signature of authorized signatory..................
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PROVENNESS

EPC PACKAGE FOR

PATRATU SUPER THERMAL POWER 

STATION EXPANSION PHASE-I (3X800 MW)

TECHNICAL SPECIFICATION

SECTION – VI, PART-A

BID DOC. NO CS-9885-001-02

SUB-SECTION-IA

PROVENNESS

PAGE

29 OF 54

Technology Transfer Agreement (Applicable for Clause 4.25.2, 4.25.3 & 
4.25.4)

Provenness criteria for critical equipment, auxiliaries, systems and bought out 
items for Flue Gas Desulphurisation System:
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PROVENNESS

EPC PACKAGE FOR

PATRATU SUPER THERMAL POWER 

STATION EXPANSION PHASE-I (3X800 MW)

TECHNICAL SPECIFICATION

SECTION – VI, PART-A

BID DOC. NO CS-9885-001-02

SUB-SECTION-IA

PROVENNESS

PAGE

30 OF 54
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PROVENNESS

EPC PACKAGE FOR

PATRATU SUPER THERMAL POWER 

STATION EXPANSION PHASE-I (3X800 MW)

TECHNICAL SPECIFICATION

SECTION – VI, PART-A

BID DOC. NO CS-9885-001-02

SUB-SECTION-IA

PROVENNESS

PAGE

31 OF 54

50 NM3/min capacity

minimum 20 T/h
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PROVENNESS

EPC PACKAGE FOR

PATRATU SUPER THERMAL POWER 

STATION EXPANSION PHASE-I (3X800 MW)

TECHNICAL SPECIFICATION

SECTION – VI, PART-A

BID DOC. NO CS-9885-001-02

SUB-SECTION-IA

PROVENNESS

PAGE

32 OF 54
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PROVENNESS

EPC PACKAGE FOR

PATRATU SUPER THERMAL POWER 

STATION EXPANSION PHASE-I (3X800 MW)

TECHNICAL SPECIFICATION

SECTION – VI, PART-A

BID DOC. NO CS-9885-001-02

SUB-SECTION-IA

PROVENNESS

PAGE

33 OF 54

5.0 PROVENNESS CRITERIA FOR ELECTRICAL EQUIPMENTS

5.1 ISOLATED PHASE BUSDUCT

OR

INR 2 Million (Indian Rupees Two Million only).
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REV-00, 

Sl.No. Description / Item Quantity 
(working) 

Power Consumption (KW) 
(at motor input terminal)

Duty Factor Power Consumption (KW) 

1 2 3 4 5 6 = 3 x 4 x 5

A) Llimestone slurry storage tank agitataor 2 To be filled by Bidder 1 To be filled by Bidder

B) Primary hydro-cyclone feed tank agitator 1 To be filled by Bidder 1 To be filled by Bidder

C) Secondary hydrocyclone feed tank agitator 1 To be filled by Bidder 1 To be filled by Bidder

D) Filtrate water Tank Agitator 1 To be filled by Bidder 1 To be filled by Bidder

E) Waste Water Tank Agitator 1 To be filled by Bidder 1 To be filled by Bidder

F) To be filled by Bidder

Notes

1

2

3

4 USD conversion rate shall be taken as defined in NIT.

Total Guaranteed power (KW)

Power consumption (KW) of motors shall be measured at motor input terminals when the system operating at the rated capacity.

3X800 MW PATRATU TPS

Total Estimated Power Consumption Figure for the above mentioned Agitators is considered as 270 KW which is to be treated as base power.
Declared Guaranteed Power Consumption in this Format duly signed and stamped shall be submitted along with technical bid. Total
GPC given by the bidder shall not exceed 270 kW failing which offer of bidder will not be considered for evaluation. 

Total power ( @ S.No. F above) and not individual power quoted by bidder shall be termed as 'Guaranteed Power consumption' (GPC) and bidder
shall be liable to demonstrate compliance to GPC value during PG test/ Demonstration test at site. If the actual power consumption exceeds 270
kW , liquidated damages shall be payable by the successful bidder at the rate of USD 3025 per KW excess power consumption over 270 kW.
Such liquidated damages may be recovered by the BHEL by deduction from the contract price or by enforcing the contract performance guarantee
or in any other manner deemed fit by the BHEL. Acceptable short fall limit for GPC WITH LD will be (+1%) of base power  ( 270 kW) 

ANNEXURE-11: GUARANTEED POWER CONSUMPTION FORMAT
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