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1.0 PROJECT INFORMATION:

As per Annexure A, Clause 1.0

2.0 APPLICABLE CODES & REGULATIONS

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/Japanese)
Standards.

3.0 WATER ANALYSIS:
As per Annexure A, Clause 3.0

4.0

INTENT OF SPECIFICATION

This specification covers the minimum requirements for the complete design,
material, manufacturing, shop inspection, testing at the manufacturers works,
supervision of erection & performance testing at bidder’s works of water pumps along
with accessories, which is furnished in the Flue Gas Desulphurization system. The
following points may be noted.

a.

Each unit is envisaged with one FGD system. The details for the pumps is
envisaged in the Annexure A.

Bidder shall assume full unit 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 Enquiry
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
workmanship 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 accessories, 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
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5.0 Scope of Supply & Services

1. All the pumps shall be supplied along with individual drive motor (IE3), Base Plate

along with required isolations, Coupling, Coupling Guard, Drain Plug Vent Valves,
Companion Flanges Foundation Bolt and Expansion Bellows (Neoprene) at inlet &
outlet , Pressure gauges at inlet & outlet, Y — Type suction strainer & other accessories
required for the smooth erection and commissioning of the pumps.

. First Fill of Consumables, Oil & Lubricants shall be supplied alongwith the main

supply.

6.0

TECHNICAL REQUIREMNTS

The pumps shall be designed for continuous operation. The pump shall be centrifugal
type capable of delivering the rated flow at rated head as specified in the respective
clauses.

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

All pumps shall be designed to withstand a test pressure of 1.5 times the maximum
possible pump shut off pressure under maximum suction pressure conditions

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 15% higher than duty point head.

Each pump will have a coupling of adequate size, designed for full load and capable of
supporting start —Up an overload moment.

The Pump coupling motor and base frame shall be supplied in assembled condition.
The Bidder at site without any implication shall assemble any items supplied loose.

Each rotating equipment shall be first statically balanced and then dynamically
balanced according to ISO 1940 (in the case of impellers this shall be done before and
after mounting of the service rotor shaft).

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 65.0 micron

The pumps shall be capable of starting with discharge valve fully open and close
condition. Motors shall be selected to suit to the above requirements.

Minimum motor 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 requirement at any
condition of the entire characteristic curve of the pump. Continuous Motor rating shall
be at 50 deg.C ambient.

Motor margin shall be as below
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Pump rated BKW Motor rating

<22 kKW 125% of pump rated BKW
22 kKW — 55 kW 115% of pump rated BKW
>55 kW 110% of pump rated BKW

10.

Make of the Bearings: SKF/FAG/ Equivalent subjected to customer approval.

11.

Make of seal: Flowserve / Eagle Burgmann /Jone Crane / Equivalent subjected to
customer approval.

6.1

CONSTRUCTIONAL FEATURES

General:

The pumps shall be complete with drive motors, baseplate and other accessories.
The constructional features of the pump shall be as follows:

a). Pump casing shall have axially or radially split type construction. The
casing shall be designed to withstand the maximum shut-off pressure developed
by the pump at the pumping temperature. The casing shall be of robust construction.
Casing drain and vent connections shall be provided. (If applicable).

b). Impeller shall be made in one piece and securely keyed to the shaft. Locking
device shall be provided to prevent its loosening during all conditions of operation.

c). Wearing rings shall be of renewable type. Opposed wearing surface shall be of
hardened material and shall have a hardness difference of at least 50 BHN.

d). Replaceable shaft sleeves shall be provided to protect the shaft where it passes
through bearings and stuffing boxes. The end of the shaft sleeve assembly shall
extend through the packing gland. Shaft sleeve shall be securely locked or keyed to
the shaft to prevent loosening or rotation. Shaft and shaft sleeves shall be machined
and assembled for concentric rotation.

e). The design of the shaft shall take into consideration the critical speed, which shall
be at least 20% more than operating speed.

f). Pump bearings shall be of antifriction type. Bearings shall be readily accessible
without disturbing the alignment of pump.

g). Packed stuffing boxes shall be of sufficient length to prevent leakage along the
shaft and shall be complete with all packing and lantern rings required.

h). Pumps shall be furnished complete with an approved type of flexible - coupling.
i). Couplings guards made of expanded metal and bolted to the base plate shall be
furnished.

j)- The common base plate for pumps and motor shall be in one piece and shall be
made of fabricated steel.

k). Pump speed shall be less than 1500 rpm for pumps of capacity more than 10

Page 6 of 20




1006041/2022/BAP-9787_MKTING

TECHNICAL SPECIFICATION FOR WATER PUMPS

TSGENCO:FGD: WATER PUMP : ROS:9096 R00

KOTHAGUDEM FGD (1x800MW)

m3/hr.

l). 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 30% to 130% 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 in data sheets.

m). 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.

The power, head and flow characteristics of each pump shall be suitable for parallel
operation. The Power characteristics of the pumps shall be of non-overloading type.
All rotating parts of the pumps shall be statically and dynamically balanced.

The motor shall be rated for continuous operation and confirm to companion electrical
specification. However, motor rating shall not be less than the max. power demand
throughout the entire range of operation of pump. Design duty point of pump shall
match with the average value of maximum and minimum flow rates of the pump in the
stable operation zone.

A)

Casing, Gland & Stuffing Box

The material of the Casing, Gland & Stuffing Box shall be of 2.5 Ni Cast iron to IS
210 Grade FG260 or equivalent.

The casing and flanges shall be designed to withstand the maximum shut-off pressure
developed by the pump.

Lifting provision (Lugs) of pump should be provided.

B)

IMPELLER & Wearing Rings (As applicable)

The Impeller & wearing Rings (as applicable) material shall be of Stainless Steel 316
grade.

C)

SHAFT AND SHAFT SLEEVES

All Shafts & Shaft Sleeves shall be of SS 410 grade. All Pump shafts shall be of ample
size to transmit the maximum possible output from the prime mover.

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

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

BASE PLATE

A common base plate (epoxy coated) shall be provided for pump assembly & Motor

pads for mounting pump.

base plate
can be grouted in place without disturbing the pump and motor.

Common base plate for Pump and Motor shall be in the scope of the bidder.

that effect is to be submitted as per inspection requirement.

E)

BEARINGS

necessary radial load as well as the net axial thrust

Make of the Bearings: SKF/FAG/ Equivalent subjected to customer approval.

F)

ACCESSORIES:

1.

FASTENERS

All fasteners shall be SS316 only irrespective of wetted / non-wetted parts.

6.2 POWER SUPPLY

1. | POWER SUPPLY |

The following voltage levels shall apply:

3 phase, 3.3 kV AC ,50 Hz : | Voltage for motors equal to /
bigger than 200KW and for
power distribution within the
plant.

3 phase, 415V, AC, 50 Hz Standard voltage for power

supplies to electric power
consumers and motors Above
0.2 KW and upto 200 kW.

240V AC / 3 phase 415V AC, 50 Hz Standard voltage for power
supplies to electric power
consumers and motors Upto
0.2 kW.

1. All equipment’s shall be suitable for rated frequency of 50 Hz with a variation of
+ 3% & -5%, and 10 % combined variation of voltage and frequency unless
specifically brought out in the specification.
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2.

Bidder shall design and supply the equipment suitable for satisfactory
operation under above mentioned power supply condition.

6.3

PACKING AND FORWARDING

Proper packing to be ensured.

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

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 oxidation. 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 from 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 shall 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.

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
weight characteristics are to be indicated.

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

a. Destination

Package Number
Gross and Net Weight
Dimensions

® o o o

Lifting places
f. Handling marks and the following delivery marking

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.
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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.

The case number shall be written in the form of a fraction, the numerator of 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.

10.

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)

11.

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. Fragile components ( to be marked properly with a clear warning for safe handling

12.

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.

13.

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 item Code, Gross Weight and Net weight of Supplied items.

14.

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
followed by suitable wrapping.

6.4

Motor

Refer to technical specification TECI: LT MOTOR: REV 05; DATED: 28.07.2021

7.0

EXCLUSION

The following work associated with the water pumps will be by others:
a. Civil foundations
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b. Walkways, platforms and ladders
c. Element handling hoists

8.0

SPARES,TOOLS & TACKLES

8.1

START UP & COMMISSIONING SPARES

Start-up & Commissioning Spares shall be part of the main supply of the Water 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. The List of such spares
to be provided by bidders with their offer.

8.2

MANDATORY SPARES

Bidder to quote for below mentioned mandatory spares with break up price as per
Annexure A ( Clause 6.0):

Bidder shall quote for the Mandatory Spares List and it will be considered for L1
evaluation. Mandatory Spares Parts items shall be handed over separately and shall
not be mixed with the supply of the main equipment parts. Spares shall be sent in pre-
decided lots in containers/secure boxes. All boxes/containers are to be distinctly
marked in red color with boldly written “S” mark on each face of the containers. Spares
shall not be dispatched before dispatch of corresponding main equipment’s. Each item
shall be labelled in English and be packed against damage and sealed to prevent
deterioration from corrosion.

9.0

DEFECT LIABILITY & WARRANTY

The Bidder warrants that the equipments/items shall be free from defects in the
design, engineering, materials and workmanship of the Plant and Equipment supplied
and of the work executed. The Defect Liability Period shall be Twenty four (24) months
from the date of delivery or eighteen (18) months from the date of commissioning,
whichever first occurs. If during the Defect Liability Period any defect should be found
in the design, engineering, materials and workmanship of the Plant and Equipment
supplied or of the work executed by the Bidder, the Bidder shall promptly, in
consultation and agreement with BHEL regarding appropriate remedying of the
defects, and at its cost, repair, replace or otherwise make good (as the Bidder shall, at
its discretion, determine) such defect as well as any damage to the Facilities caused
by such defect.

In case of failure of the equipment to meet the guarantee, OWNER/BHEL reserves the
right to reject the equipment. However, OWNER/BHEL reserves the right to use
the equipment untili new equipment supplied by bidder meets the guaranteed
requirement .

Page 11 of 20

12



1006041/2022/BAP-9787_MKTING

TECHNICAL SPECIFICATION FOR WATER PUMPS

TSGENCO:FGD: WATER PUMP : ROS:9096 R00

KOTHAGUDEM FGD (1x800MW)

10.0

PERFORMANCE GUARANTEE

All performance tests for Water 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 water pumps and its accessories

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

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

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

5) Acceptance tests to be carried out as per the procedure defined by the bidder,
which shall be submitted for customer approval.

6) 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.

11.0

BID EVALUATION CRITERIA FOR POWER CONSUMPTION:

As per Annexure A Clause 7.0

12.0

LIQUIDATED DAMAGES FOR POWER CONSUMPTION

As per Annexure A Clause 8.0

13.0

DOCUMENTATION

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
per Annexure-lll A. Annexure-1ll 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, documents and drawings for review,
approval as specified under Annexure-lll B . All necessary GA drawings, sections, sub-
assembly drawings, specifications of main and sub components and necessary set of
operation & maintenance manual as asked by OWNER must be furnished by bidder in
soft and hard copy forms.

Unless agreed otherwise, Ten (10) hard copies and five (05) sets of electronic copies of
all documents are to be submitted in the English 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 format (e.g. PDF). However all the engineering related
information shall be furnished in soft form to BHEL.
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14.1 ANNEXURE |- SCHEDULE OF GUARANTEES
Sl Description Data
No
1. Rated capacity of pump m3/hr
2. Total head at design capacity M
3. Guaranteed shaft power kW
consumption at rated capacity &
head

4, Noise level at a distance of 1.0 dB(A)
meter from the equipment at site and
1.5 m above operating floor

3. Maximum vibration (peak to peak microns
amplitude at site)
Equipment Availability (%)

7. Pump Efficiency (%)

SIGNATURE OF BIDDER S —

NAME

DESIGNATION .
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14.2 ANNEXURE-II - LIST OF DEVIATIONS/EXCEPTIONS TO THE ENQUIRY DOCUMENT
Sl | Clause | Page o o
No No No Description of Deviation

Note: Enlarge the table to incorporate items

SIGNATURE OF BIDDER S ——

NAME

DESIGNATION
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14.3

ANNEXURE-III

A) DOCUMENTS TO BE SUBMITTED ALONG WITH THE OFFER

Sl
No.

Description

No of copies
With proposal

Specification duly signed and seal on each

Anchor Plan & Civil foundation Loading

GA d'rawings of pump assembly

Data Sheet

Performance curve

Test Arrangement & Test procedure

Reference plant details

Required Electric power & other Utility List

Deviation List

Scope of Supply

o 2] 9 X N o g BN

- O

Start-up & Commissioning Spares

—_ | = s | | A A = =

SIGNATURE OF BIDDER

NAME

DESIGNATION
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B) DOCUMENTS TO BE SUBMITTED AFTER CONTRACT:

No of copies Delivery Time
l\?cl). Description After award of contract
1. | Utility Consumption 1 2 weeks after contract
2. | Foundation Data including 1 2 weeks after contract
Anchor plan
3. | Performance curve 2 2 weeks after contract
4. | GA Drawing 1 1 month after contract
5. | Cross section detail drawing 1 1 month after contract
6. | Data Sheet 1 2 weeks after contract
7. | Lubricating Chart 1 2 months after contract
8. | Installation and assembly 1 4 months after contract
procedure
9. | Inspection Certificate 1 In 2 weeks after test
10. | Manufacturing Schedule 1 2 weeks after contract
11. | Proforma Packing List 1 2 months prior to
12. | Pump and Motor Sizing 1 2 weeks after contract
Calculation
13. | Material Test Certificates 2 In 2 weeks after test
14. | Pre Commissioning Check 2 4 months after contract
15. | Quality Plan 4 1 month after contract
16. | Operation and Maintenance e 10 hardcopies and 5 4 months after contract
Manual electronic copies in
English
17. | Start-up & Commissioning 2 1 month after contract
18. | Test Arrangement & Test 1 month after contract
procedure

SIGNATURE OF BIDDER

NAME

DESIGNATION
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14.4 | ANNEXURE-IV : TECHNICAL SPECIFICATION FOR SEAWORTHY PACKING

Applicable for Import Supply

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

SIGNATURE OF BIDDER = cemeeeceemeeeeeee
NAME J—

DESIGNATION S —
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14.5 Annexure-V: Data Sheet to be filled by vendor: (to be filled by bidder for each

pump)

SI. Description Value

No

TECHNICAL DETAILS

1 Make

2 Model

3 Application

4 Design Flow at Rated Speed
(m3/hr)

5 Minimum & Maximum Continuous
Flow (m3/hr)

6 Total Discharge Head @ design
flow MWC

7 Shut off Head @ MWC
upto 15 Percent

8 NPSH required (minimum) @
MWC

9 Hydraulic test pr.@ Kg/Sq. Cm

10 Pump efficiency -

10.1 At design point %

10.2 | At maximum flow %

11 Pump shaft power reqd. at design
point @ KW

12 Maximum shaft power required @
KW

13 Selected motor @ KW

14 Rated speed & critical speed @
rpm

15 GD2 of the pump @ kgm2

16 Operating flow range from design
point % : + -
Noise level at duty range dBA at

17 :
1.0 m distance

18 Vibration level -

18.1 | Displacement microns

18.2 | Velocity (Peak) mm/sec

19 Balancing quality as per ISO 1940
std.

Page 18 of 20
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e TECHNICAL SPECIFICATION FOR WATER PUMPS
TSGENCO:FGD: WATER PUMP : ROS:9096 R00
KOTHAGUDEM FGD (1x800MW)
Rotation of shaft viewing from
20 .
drive end
21 Tolerance on head and efficiency
at rated speed and flow.
CONSTRUCTIONAL DETAILS
1.0 Suction / Discharge nozzle
1.1 Size mm
1.2 Rating psi
1.3 Flange drilling standard
Nozzle Orientation looking from
1.4
DE
2.0 Material of construction / make
2.1 Pump casing
2.2 Impeller
2.3 Shaft
2.4 Shaft sleeve
2.5 Wear rings
2.6 Diffuser
2.7 Mechanical seal
2.8 Bearing housing
2.9 Fasteners
2.10 | Others if any
3.0 No. of stage
3.1 Impeller type
Impeller diameter Trimmed /
3.2 .
Untrimmed
4.0 Bearings
41 Type
4.2 Make
4.3 Lubrication Qil - Specification
4.4 Lub. Oil Quantity / pump Litre
5.0 Mechanical seal
51 Type
5.2 Make
5.3 Model
5.4 Drawing No
6.0 Performance curve references No.
7.0 Foundation Draws No.
7.1 Pump Dimension Lx W x H in mm
7.2 Pump Weight in Kg

Page 19 of 20
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TECHNICAL SPECIFICATION FOR WATER PUMPS

TSGENCO:FGD: WATER PUMP : ROS:9096 R00

KOTHAGUDEM FGD (1x800MW)

COUPLING

1.0 Type

2.0 Make , Model No

3.0 Coupling guard Material

Dimension detail
4.0
enclosed

with BOM

5.0 Weight in Kg

BASE FRAME AND ACCESSORIES

1.0 Material

2.0 Dimension detail

in mm

3.0 Weight kg :

GENERAL

1.0 Shipping packag

e dim. in mm

2.0 Total assembly weight in Kg

3.0 Total shipment weight in Kg

SIGNATURE OF BIDDER

NAME

DESIGNATION

Page 20 of 20
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ANNEXURE A

FOR

WATER PUMPS
OF TSGENCO PROJECT

As reference to Tech Spec ROS: 9096 R00

,r'

CUSTOMER : TSGENCO
APPLICATION : FLUE GAS DESULPHURIZATION SYSTEM
PROJECT : KOTHAGUDEM 1X800 MW STPP

Water Systems
”#H Bharat Heavy Electrical Limited
Ranipet — 632 406.



TECHNICAL SPECIFICATION FOR WATER PUMP

TSGENCO KOTHAGUDEM:FGD:WP:ROS: 9096 RO0: ANNEXURE-A

CONTENT

1.0 PROJECT INFORMATION

2.0 PROVENNESS CRITERIA:

3.0 WATER ANALYSIS

4.0 PUMP DETAILS

5.0 PAINTING PROCEDURE

6.0 MANDATORY SPARES

7.0 BID EVALUATION CRITERIA FOR POWER CONSUMPTION:

8.0 LIQUIDATED DAMAGES FOR POWER CONSUMPTION

9.0 WATER TANK LEVEL

10.0 | NOISE

11.0 | PACKING & FORWARDING
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TECHNICAL SPECIFICATION FOR WATER PUMP

TSGENCO KOTHAGUDEM:FGD:WP:ROS: 9096 ROO: ANNEXURE-A

1.0 PROJECT INFORMATION:
a. | Owner TSGENCO
b. | Buyer BHEL, Ranipet
c. | Process/Application Flue Gas Desulphurization
d. | Site Location Kothagudem Super Thermal Power Project

(Coal Based) 1X800MW is set up in the
state of Telangana, located near
Paloncha,Bhadradri in Kothagudem District

A) PROJECT LOCATION AND APPROACH

A SITE ADDRESS

BHEL SITE OFFICE

KOTHAGUDEM THERMAL POWER STATION,
STAGE - VIl - 1X800 MW

PALONCHA, BHADRADRI

DISTRICT - KOTHAGUDEM

STATE - TELANGANA

EPC-CONTRACTOR

BHARAT HEAVY ELECTRICALS LIMITED
INDIA

Page 3 of 11




TECHNICAL SPECIFICATION FOR WATER PUMP

TSGENCO KOTHAGUDEM:FGD:WP:ROS: 9096 ROO: ANNEXURE-A

2.0 PROVENNESS CRITERIA:

Bidder should have previous experience of design, manufacture, supply, erection
and commissioning / supervised erection & commissioning of the Water Pumps as
per criteria given in table below and the water pump(s) should have been in
successful operation for a period not less than One (1) year prior to Part-I (Techno-
commercial) bid opening date”

Sl. Name of Type of Equipment
No. Equipment Equipment Rating
1 Water Pumps Centrifugal 80% of the flow & 100% of the
pump head of the offered water
Pump(s)

The Bidder shall offer only proven design, which meets the Proveness criteria
indicated above. Necessary documentary evidences as per Annexure-l for
qualification shall be submitted along with the bid. If bidder does not meet the
specified Provenness criteria, they are denied to participate in this tender.

a) REFERENCE LIST as per format shown below

Project Perfo(ramanc
Name , €
ﬁ' Customer & | Flow | Head | Motor KW | Qty | &arof | Certificate/
- | Plant Commg Docu.mentar
capacity y Evidence
1. to be
enclosed
. to be
enclosed

SIGNATURE OF BIDDER

NAME

DESIGNATION

Page 4 of 11




TECHNICAL SPECIFICATION FOR WATER PUMP

TSGENCO KOTHAGUDEM:FGD:WP:ROS: 9096 RO0: ANNEXURE-A

3.0 WATER ANALYSIS:
Process water is envisaged for Emergency Quenching. Process water analysis is provided
below
SI. : =
No Constituents as mg per litre
1. Calcium CaCO3 141.5
2. Magnesium CaCOs3 45.0
3 Sodium & Potassium CaCos 25.0
4. Bi-Carbonates CaCOs3 117.5
9; Chloride CaCoOs 27
6. Sulphate CaCOs 67
7 Carbonate CaCOsz 0
8. Silica SiO; 10
9. Iron Fe 0.5
10. pH value - 7.8
11. | Turbidity NTU <15
1Z. |TDS <500

SIGNATURE OF BIDDER

NAME

DESIGNATION
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TECHNICAL SPECIFICATION FOR WATER PUMP

TSGENCO KOTHAGUDEM:FGD:WP:ROS: 9096 ROO: ANNEXURE-A

4.0 PUMP DETAILS:
Mist eliminator
Sl.No Description Unit ProcI;ess water Wash & Emergency
umps
Quench pumps
1. Number of pumps Nos 1W + 1S 1W + 1S
Included in the bidder’s scope of supply. The
2. Drive Motor motor make is subjected to customer approval
3 Head of the pump m 35 60
4. Capacity of the Pump m3/ hr 125 151
5. Coupling Direct drive Direct drive
6. Type of Pump Horizontal centrifugal | Horizontal centrifugal
7. Specific Gravity - 1 1
8. Viscosity Pa-s 0.003 0.003
9. Fluid medium --- Process water Process water
10. | Water Characteristics As per Clause No: 3.0 | As per Clause No: 3.0
11. Mode of operation -- Continuous Continuous
Maximum operating o
12. temperature C 45 45
Maximum operating
13. speed rpm Max 1500 Max 1500
Outdoor. Pump along with Outdoor. Pump along with
14 Service -—- motor to be supplied with motor to be supplied with
Canopy Ganopy
15 | Chloride as CaCO3 ppm 27 27
16 Casing, Gland and 2.5 Ni Cast Iron to IS 210 Grade FG 260 or
stuffing Box equivalent
Impeller (Wear Rings, :
17 as applicable) Stainless Steel-316 grade
18 Shaft & Sleeves Stainless Steel-410
19 Sound (maximum) dB 85 @ 1m distance
20 Operating range % 30 to 130
21 Auxiliary Power at KW 23 46

motor Input Terminal

Page 6 of 11




TECHNICAL SPECIFICATION FOR WATER PUMP

TSGENCO KOTHAGUDEM:FGD:WP:ROS: 9096 ROO: ANNEXURE-A

5.0 MANDATORY SPARES
Bidder to quote for below mentioned mandatory spares with break up price-
1. Casing Liners - 1 set for each type.
2. Bearings - 1 Set of Each Type
Note: Any change in size material design etc. that obviates one to one
replacement of the part shall be considered a different type.
Unless otherwise stated a set shall mean complete replacement for one
equipment.

6.0 BID EVALUATION CRITERIA FOR POWER CONSUMPTION:

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

is applicable for the following Pumps
1) Process water Pump
2) Mist Eliminator wash.
In case, Guaranteed Shaft power offered by the bidder exceeds the base value
specified (Auxiliary Power at motor Input as per clause 4.i.19 & 4.ii.19), his bid
price will be loaded for excess power consumption as per the formula given
below.
Adjustment factor for excess power consumption in USD = (GPC-BV) X PL X
No’s of Working pumps. Exchange rate as applicable on price bid opening date
will be considered
GPC- Guaranteed Power Consumption quoted by bidder in KW
BV- Base Value for Guaranteed Power Consumption in KW
PL- Power Loading per KW shall be 200000/- Indian Rupee

7.0 LIQUIDATED DAMAGES FOR POWER CONSUMPTION
If actual shaft Power Consumption 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 given below-
Liquidated damage deductible in USD = (APC-GPC) X P X Total No’s of
Working pumps

Page 7 of 11




TECHNICAL SPECIFICATION FOR WATER PUMP

TSGENCO KOTHAGUDEM:FGD:WP:ROS: 9096 RO0: ANNEXURE-A

Where
e GPC- Guaranteed Power Consumption quoted by bidder in KW
e APC- Actual Power Consumption in KW
e P- Penalty per KW : 200000/- Rs

Contractor's aggregate liability to pay liquidated damages for failure to attain
the functional guarantee shall not exceed Ten percent (10%) of the Contract
Price.

SIGNATURE OF BIDDER

NAME

DESIGNATION
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TECHNICAL SPECIFICATION FOR WATER PUMP

TSGENCO KOTHAGUDEM:FGD:WP:ROS: 9096 RO0: ANNEXURE-A

8.0 TANK WATER LEVEL

Process water Tank Level is provided below:-

HH-40m

NL-38m

LL-13m

PROCESS WATER TANK PROCESS WATER PUMP

HH-40m

NL-38m

IL-13m

-

PROCESS WATER TANK

LL: Low Low Level
NL: Normal /operating Level

HH: High High Level

SIGNATURE OF BIDDER
NAME

DESIGNATION

=

ME WASH & EMERGENCY QUENCH PUMP
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TECHNICAL SPECIFICATION FOR WATER PUMP

TSGENCO KOTHAGUDEM:FGD:WP:ROS: 9096 ROO: ANNEXURE-A

9.0 Noise

Noise level measurement shall be carried out wusing applicable and
internationally acceptable standards. The measurement shall be carried out
with a calibrated integrating sound level meter meeting the requirement of
IEC 651 or BS 5969 or is 9779.

Sound pressure shall be measured all around the equipment at a distance of
1.0 m horizontally from the nearest surface of any equipment/ machine and
at a height of 1.5 m above the floor level in elevation.

A minimum of 6 points around each equipment shall be covered for
measurement. additional measurement points shall be considered based on
the applicable standards and the size of the equipment. the measurement
shall be done with slow response on the a - weighting scale. the average of
a-weighted sound pressure level measurements expressed in decibels to a
reference of 0.0002 micro bar shall not exceed the guaranteed value.
corrections for background noise shall be considered in line with the
applicable standards. all the necessary data for determining these
corrections, in line with the applicable standards, shall be collected during the
tests

SIGNATURE OF BIDDER

NAME

DESIGNATION
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TECHNICAL SPECIFICATION FOR WATER PUMP

TSGENCO KOTHAGUDEM:FGD:WP:ROS: 9096 ROO: ANNEXURE-A

10.0 | PACKING AND FORWARDING

Each Package or shipping units shall be marked or stenciled on at least two
sides as per Annexure A

BHEL SITE OFFICE

KOTHAGUDEM THERMAL POWER STATION,
STAGE - VIl - 1X800 MW

PALONCHA, BHADRADRI

DISTRICT - KOTHAGUDEM

STATE - TELANGANA

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.

SIGNATURE OF BIDDER

NAME

DESIGNATION
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Annexure - B

“w | TELANGANA STATE POWER GENERATION CORPORATION LIMITED

HiEngli Vidyut Soudha, Hyderabad - 500082.

O\ o s ‘_}..‘5 www.tsgenco.co.in Email: cetpctgenco@gmail.com
Nowee, | Phone: 040 - 23499261 Fax: 040 - 23499263

From: - To: i

The Chief Engineer, M/s Bharat Heavy Electricals Limited,

Thermal Projects Construction, | BOILER AUXILIARIES PLANT,

A-Block, TSGENCO, Vidyuth Soudha, Ranipet-632406.

Hyderabad-500 082, Telangana. Email: melangovan@bhel.in

Kind Attn: Sri. M Elangovan (Sr Dy GM/COMML/BAP)

Lr.No: CE/TPC/SE-1/EME-7/F.KTPS-VII-FGD-Painting Scheme/D.No:[|2#21,Dt:31 .12.2021

Sir,
Sub: TSGENCO - KTPS Stage-VII (1x800MW) - FGD - Approval of Painting Scheme

(Rev-09) for FGD System, Booster Fan, Gates and Dampers - Accorded - Reg.

Ref: M/s BHEL, Ranipet Letter Ref:BAP:COMML:G801:FGD PAINT.SCHEME:REV-09, Dt:11.12.2021.

kK %k

With reference to the letter cited above, wherein M/s BHEL/BAP/Ranipet submitted
the revised Painting Scheme (Rev-09) for FGD System, Booster Fan, Gates and Dampers
pertaining to KTPS-VII (1X800MW) Project, is reviewed and approval for the same is

herewith accorded and enclosed as Annexure.

Encl: As above. Yours faithfully,

QSets—

Chief Engineer/TPC

CCto

1) Sri S.Anil Kumar, GM (PMG)/BHEL PMG Office/VS/Hyd-82,

2) Sri S K Chattopadhyaya, M/s DCPL, Block DG-4, Sector-1I, Salt Lake City, Kolkata-
700091.
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si PRIMER FINISH TOTAL
SURFACE DFT DFT | DFTIN
No | SURFACE LOCATION PGMA | pREPARATION PAINT (um PAINT (um | (um
min.) min.) min.)
RECORD OF REVISION
[ REVNO DATE DETAILS OF REVISION

00 22.11.2018 Original Issue - First Submission

01 14.10.2019 Revised Issue- GGH PGMAs added

02 19/05/2020 New PGMAs added

03 19/02/2021 New PGMAs added

04 13/04/2021 | Revised Issue based on comment on categorization list.

05 04/05/2021 | Revised Issue based on comment, DFT change incorporated. Conical and cylindrical portion for limestone silo
incorporated separately. Addition of 3 General notes incorporated. Absorber area drain sump, gypsum area drain sump
and limestone area drain sump are not in BHEL Ranipet scope and hence not incorporated in this document.

06 24/07/2021 Revised Issue based on customer and PMG comment to submit the revised painting schedule in line with the approved
PGMA CAT Plan of KTPS FGD project.

07 07/08/2021 Revised Issue based on customer comment(Lr. No: CE/TPC/SE-I/EME-7/KTPS-VII(1x800MW)FGD/F.PGMA/D.No:39/21 Dt
28.07.2021).Painting is same for both inside and outside surfaces for sl no 23,24 & 26. PGMA FW753 included in sl no 43
of painting scheme.

08 30/09/2021 Customer comment vide mail: for Instrument Air Distribution, Slurry Distribution and Process water distribution Systems
Outer surfaces shall be provided with Primer and Intermediate coats in line with YTPS approved FGD painting scheme.
Also indicate Outer surface and inner surface painting schemes separately.

BHEL Reply: Painting coats in line with YTPS approved FGD painting scheme incorporated.

09 06/12/2021 Customer comment: Intermediate coats are not specified in many compecnents. Also color shades not specified in many
components please clarify.

m BHEL Reply: Intermediate coat is not applicable wherever it is not specified, Color shade Is specified for applicable cases.
= No specific shade is required wherever it is not specified. HR aluminum and red oxide paints are of standard color shades
Y and they are used in insulated surfaces and flue gas path surfaces. This scheme is already approved for Yadadri YTPS
M_ FGD project.
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sl PRIMER FINISH TOTAL
SURFACE DFT DFT DFT IN
No | SURFACE LOCATION PGMA | PREPARATION PAINT (um PAINT (wm | (um
min.) min.) min.)
8 Axial booster fan stator 55 587 Power Tool One coat of Red Oxide Zinc 30 Two coats of Synthetic enamel 40 70
Cleaning to St3 phosphate primer to IS 12744 to IS 2932
% DFT- 30um/ coat DFT- 20pm/coat
(SSPC-5p3) Shade: Smoke Grey
Shade no. 692 of 1S:5
9 | Axial booster fan coupling 55 880 Power Tool One coat of Red Oxide Zinc 30 Two coats of Synthetic enamel 40 70
Cleaning to St3 phosphate primer to IS 12744 to IS 2932
-Sp DFT- 30pm/ coat DFT- 20pm/coat
(SRRCAFS) Shade: Smoke Grey
Shade no. 692 of 15:5
10 Booster fan LOS with 55 G680 Power Tool One coat of Red Oxide Zinc 30 Two coats of Synthetic enamel 40 70
lubricant Cleaning to St3 phosphate primer to IS 12744 to IS 2932
_Gp. DFT- 30pm/ coat DFT=- 20pm/coat
(SRl Shade: Smoke Grey
Shade no. 692 of IS:5
C GINEER
Thermal Projects Construction
TSGENCO, Vidyut Sougha,
Khairatabad, Hyderabad - 82.
PS- KOTHAGUDEM 1X800 MW - FGD PACKAGE REV. 09 DATE: 06/12/2021 Page 4 of 18
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TSGENCO, Vidyut Souana,

sl PRIMER FINISH TOTAL
SURFACE DFT DFT DFT IN
B || (TUERCE MRATION PGMA |  pREPARATION PAINT (um PAINT @m | (um
min.) min.) min.})
52 220 Synthetic Enamel to IS
3 LG Do hodel 52000 | PowerToolcleaningto |  Red Oxide Zinc Phosphate 2932 Light Grey shade 631
..Nau o= Mmon FW396 St3 (SSPC-SP3) Primer to IS: 12744 (Two coats) 60 of 1S 5 (Two coats) 40 | 100
T C Pipe Assy.
(Stainless Steel part) 0 No Painting
10 T C pive As Synthetic Enamel to IS
i g ﬂum mﬁwu S 52220 | Power Tool cleaning to Red Oxide Zinc Phosphate 2932 Light Grey shade 631
e . St3 (SSPC-SP3) Primer to IS: 12744 (Two coats) | 60 of IS 5 (Two coats) 40 | 100
52 988
A% Commissioning spares gwww As per respective items as above
FWS399
12 | ABSORB. RC PUMP NOZZLE; | FW 201 | Power Tool Cleaning | Primer: Red Oxide Zinc Phosphate 35 Two coats of Synthetic 50 120
ABS NOZL NB 300 & ABOVE; | Fw202 to St3 (SSPC-SP3) Primer to IS: 12744 (One coat) Enamel to IS 2932,
NOZZLE NB25 TO NB250; | Fw203 DFT- 25p/ coat
OUTLET GUIDE VANE;MAN FW207 Intermediate: One coat of Shade: Light grey
HOLE DOOR FOR FW209 Synthetic Enamel intermediate 35 Shade no. 631 of IS: 5
ABSORBER; coat to IS 2932; DFT- 354
ABSORBER SYSTEM Fw213
INTERNALS;NOZZLE&FLANG FW725
13 Absorber System- Base FW 219 | Blast cleaning to Sa | Primer Coat: One coat of epoxy 100 Finish coat: One coat of
ABS BAFFLE GRATING FW215 2% (Near white based Zinc phosphate primer to IS Epoxy based finish coat to 75
MIST ELIMINATOR & ACCESSEMIZS6 ofile 35-50um +
o ABS BAFFLE GRATING SUPP FW217 Gt W Intermediate Coat: One coat One coat of Aliphatic acrylic 30
of Epoxy based MIO pigmented polyurethane paint to IS
_m ABS ME SUPPORT FW218 intermediate coat; DFT- 100um 100 13213; Shade no: 631 of IS 5
K ABS SPRAY PIPE SUPP FW214 5
s 14 | ABSORBER SHEAR PLATE; | Fw231 Blast cleaning to Sa | primer Coat: One coat of epoxy Finish coat: One coat of
7_ ABSORBER FW220 2'2 (Near white based Zinc phosphate primer to IS 100 | enoxy based finish coat to -
(%) COLUMNS;ABSORBER FW300 | metal) with surface 13238; DFT- 100pm IS 14209; DFT- 75um
-OI.. BEAMS AND BRACINGS; FW301 profile 35-50um + 300
o ABSORBER LOWER Intermediate Coat: One coat One coat of Aliphatic acrylic
< FLOORS;ABSORBER FW302 of Epoxy based MIO pigmented polyurethane paint to IS 25
B UPPER FLOORS; FW303 intermediate coat; DFT- 100pm 100 13213; Shade no: 631 of IS
N ABSORBER FLOOR GRILLS | o 3
o
- ﬁcmmvw_uw\\\
& CHI GINEER
S PS- KOTHAGUDEM 1X800 MW ~ FGD PACKAGE REV. 09 DATE: 06/12/2021 Page ft9al Projects Construction
o
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sl PRIMER FINISH TOTAL
SURFACE DFT DFT DFT IN
No | SURFACELOCATION PGMA | pREPARATION PAINT (um PAINT (um | (um
min.) min.) min.)
18 | Emergency Quench water | FW 226 Primer Coat: One coat of epoxy . :
tank- Outside surfaces Blast deaning to | based Zinc phosphate primer to1s | 190 HM:Q ﬂo%hrmwwnnm%“%wmwm% o
Sa 2% Azmm_‘ 13238; DFT- 100um DFT- Nmts =
white metal) with % 300
surface profile 35- Intermediate Coat: .osm coat of One coat of Aliphatic acrylic
50um . Epoxy cmmon zz.u pigmented polyurethane paint to IS 25
iermeeiste copt; FT=-100um 100 | 13213; Shade no: 631 of IS 5
19 | Emergency Quench water FW 226 Blast cleaning to Primer Coat: Two coats of Red oxide zinc phosphate primer; DFT- 30um/coat; Total-60pm
tank- Inside surfaces Sa 22 (Near ) . ;
white metal) with (Primer is only envisaged as protection is required only till erection)
sutface profile 35-
50um
20 Emergency quench FW 227 Power Tool Red Oxide Zinc Phosphate Primer to 30 | Two coats of Synthetic Enamel | 40 70
system Cleaning to 1S: 12744 (One coat) to IS 2932
St3 (SSPC-SP3) DFT- 30pm/coat DFT- 20pm/coat
Shade: Smoke Grey
Shade no. 692 of 1S:5
21 W/D Wash system FW 229 Power Tool Red Oxide Zinc Phosphate Primer to 30 | Two coats of Synthetic Enamel 40 70
Cleaning to 1S: 12744 (One coat) to IS 2932
St3 (SSPC-SP3) DFT- 30pm/coat DFT=- 20pm/coat
Shade; Smoke Grey
Shade no. 692 of IS:S
22 Air oxidation system FW751 Blast cleaning to Sa | Primer Coat: One coat of epoxy based | 100 Finish coat: One coat of Epoxy | 75 300
FW752 2'4 (Near white Zinc phosphate primer to IS 13238; based finish coat to IS 14209;
33 | TRethument Air e buton FW753 metal) with surface DFT- 100pm DFT- 75um
FW754 9‘02_0 35-50pm +
FW755 A Intermediate Coat: One coat of One coat of Aliphatic acrylic
24 | Slurry Distribution System SR IMdE B InEt Epoxy based MIO pigmented 100 polyurethane paint to IS 25
N_% Mg a”,”,. w..mn intermediate coat; DFT- 100um 13213; DFT-25 pm;
nc phosphate, X
25 | Oxidation Air distribution 30micron will be mi%wwmﬂwﬂﬂﬁ‘%wﬂ IS
ystem appled as lner i 5 for FW 752,FW753; Light
26 | Process Water Distribution il blue RAL 5012 for FW754;
System Dark blue RAL 5003 for
FW755)
27 | Expansion Flue gas Power Tool Red Oxide Zinc Phosphate Primer 60 NIL -- 60
joint swept surface Cleaning to to IS: 12744 (two coats)
(Inside) St3 (SSPC-SP3)
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7 MKTING

sl PRIMER FINISH TOTAL
SURFACE DFT DFT | DFTIN
No | SURFACE LOCATION PGMA PREPARATION PAINT (um PAINT m | (@m
min,) min.) min.)
32 Duct structure between .
Coat: f
ducts | baced Zin phosphate primer to 16 | 100 | Finish coat: One cont of Epoxy |
— m_mwnnm_Mmﬁé to 13238; DFT- 100pm DFT- 75um >
ear
FW 285 white BmMm_v with Intermediate Coat: One coat of O et >,“._ dhatic aciylic 300
surface profile 35- thmxsv. meﬁmwakwo%%ﬂ@wmwﬂna polyurethane paint to IS 25
S0pm ’ 100 | 13213; Shade no: 631 of IS5
33 Duct structure between 3
scrubber cﬂ“ﬂﬂ%ﬁ:ﬂ%‘ﬁ%.ﬂ”ﬂwﬁ 100 Finish coat: One coat of Epoxy
FW 261 W_MMﬂNn__\MmM._L:m to 13238; DFT- 100um based m:.ﬁmu:_ﬂmmownm_.n_o:d—m 14209; 75
ear
FW 262 white metal) with Intermediate Coat: One coat of * 300
% One coat of Aliphatic acrylic
surface profile 35- | .:mmuwh«. mamwmmao%mm%u%%ﬁmm%na polyurethane paint to IS 25
50pm ‘ H 100 | 13213; Shade no: 631 of IS 5
34 Duct structure between
Primer Coat: One coat of epoxy
GGH 3 based Zinc phosphate primer to IS 100 Hm_wu%.m_w.swmmnnmmmmo MMwmwé 75
wrass | Sy (Near s e OFT-75um
ear
white metal) with Intermediate Coat: One coat of Gia o of >.",_ dhatic acryic 0
surface profile 35- Epoxy based MIO pigmented polyurethane paint to 15 25
50um intermediate coat; DFT- 100pm
U . 100 | 13213; Shade no: 631 of IS 5
35 Foundation material for FW 280 Temporary rust preventive fluid application as per PRQA 523
duct structures, FW 281 DFT- 20p
scrubbers, Elevators, FW 282 All Threaded and other surfaces of foundation bolt and its materials shall be coated with temporary rust
Tanks, Pipe racks, Silo FW 283 preventive fluid. During execution of civil works the dried film of coating will be removed using Organic
Structure FW 740 : Solvents.
FW 760
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sl PRIMER FINISH TOTAL
SURFACE DFT DFT DFT IN
Ny | . SimmacELOGGIoN: | PN | oHERARATION PAINT (um PAINT (m | (um
! min.) min.) min.)
41 Galleries and railings for FW 297 Gratings- Blast
Tank, MQ‘CUUQ—‘- GGH, FW 298 deaning to Sa y )
Damper, Platform for Pipe | FW304 2Va: Hand rails, Gratings- Hot dip galvanizing to 383&3.3 (minimum} and to a coating
rack FW 305 Otisar Bkt thickness of 87pum (minimum)
FW383 Blast cleaning if
FW384 required
- FW386
42 Galleries and railings for FW385
Tank, Scrubber, GGH, FW 610 Primer Coat: One coat of epoxy based & On f
Damper, Platform for Pipe | kw11 | Blast cleaning to | Zinc phosphate primer to IS 13238; DFT- N __W_mesu n.._o_mm: noananm% pmwmww 75
. anxzﬁ " FW 612 mmsw va Em.._,w Mt DFT- 75pm
- Structures other than FW 613 white metal . + 300
% Intermediate Coat: One coat of Epoxy : :
the above FW 614 with surface | =00 o plgménted intermediate toat One coat of Aliphatic acrylic
Fw 722 | profile 35-50um DFT- 100um polyurethane paint to IS 25
v 100 | 13213; Shade no: 631 of IS 5
43 Slurry pumps & FW 701 Power Tool Primer: Red Oxide Zinc Phosphate Primer | 35 | Twao coats of Synthetic Enamel | 50 120
accessories. Cleaning to St3 to IS: 12744 (One coat) to IS 2932,
s PRy Intermediate: One coat of Synth mmﬂ. ~_ws“_ oo
: . nter iate: One coat of Synthetic ade: Light grey
Sharry Fipe 8.3 i P Enamel intermediate coat to IS 2932; 35 Shade no. 631 of IS: 5
DFT- 35p
44 Monorail for hoist & FW 710 Primer Coat: One coat of epoxy based 3 !
cranes; TRENCH COVER | FW709 | Blast cleaning to | Zinc phosphate primer to 15 13238; DFT- | 100 | Finish coat: One coat of Epoxy
based finish coat to IS 14209; 75
PLATE; Sa 2% (Near 100pm .
’ it tal) DFT-75um
white me N - 300
. Intermediate Coat: One coat of Epoxy . X
with surface based MIO pigmented intermediate coat; One coat of >=v:w.an acryfic
profile 35-50um DFT- 100pm polyurethane paint to 1S 25
100 13213, Shade no: 631 of IS5
45 CHAIN PULLEYS, FW 713 Power Tool Red Oxide Zinc Phosphate Primer to 1S: 30 | Two coats of Synthetic Enamel 40 70
HOISTS,MAN HOLE DOOR,ARWANRON-s) fleaning to 12744 (One coat) to IS 2932
FW 717 (SSPC-5P3) DFT- 30pm/coat DFT- 20pm/coat
Shade: Smoke Grey
NOZZLES & FLANGES Shade no. 692 of 1S:5
FW725
PS- KOTHAGUDEM 1X800 MW — FGD PACKAGE REV. 09 DATE: 06/12/2021 12 obq_mﬂ ENC “EER
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sl i PRIMER FINISH = MW”.W"
SURFA DFT
No | SURFACELOCATION | POMA | prepaRATION PAINT (um PAINT (m | (um
min.) min.) min.)
52 Lime stone slurry storage FW 742 i P i |
tank, Auxiliary absorber Blast cleaning to mer Coat: One ¢ epoxy . 7
tank, Filtrate tank, Sa 2Vs (Near Zinc phosphate primer to IS 13238; DFT- e Hﬁﬁgwﬁ%ﬂmm _wmwm% 75
Wastage water tank, Lime white metal) 100um DFT- 75um |
Tank, Hydro cyclone waste with surface 9 + 300 |
water tank, profile 35-50pm Mﬁﬁ%wﬂ;ﬂﬂ ool One coat of Aliphatic acrylic 7
Process Water tank, DFT- 1004m d polyurethane paint to IS 25 |
Neutralization Tank 100 | 13213; Shade no: 631 of IS5
QOutside surfaces
53 | Lime stone slurry storage FW 742 | Blast cleaningto | Primer: One coat of Red Oxide Zinc 30 - - 30 |
tank, Auxiliary absorber Sa 22 (Near phosphate primer to IS 12744; |
tank, Filtrate tank, white metal) DFT- 30pm as liner is envisaged in 7
Wastage water tank, Lime with surface the inside surfaces of tanks |
Tank, Hydro cyclone waste profile 35-50um |
water tank,
Process Water tank,
Neutralization Tank
Inside surfaces
54 Water pumps and FW 702 Power Tool Red Oxide Zinc Phosphate Primer to IS: 60 | Two coats of Synthetic Enamel 40 100
accessories Cleaning to 12744 (Two coat) to 1S 2932
St3 (SSPC-SP3) DFT- 30um/coat DFT- 20pm/coat
Shade: Sky Blue
Shade no. 101 of 15:5
/
g
m Ny
= CHI NGINEER
7_ Thermal Projects Con
o—m TSGENCO, Vidyut =
Sy Khairatabad, Hydera. .
o
<
m
N
N
o
N
-
<
w PS- KOTHAGUDEM 1X800 MW — FGD PACKAGE REV. 09 DATE: 086/12/2021 Page 14 of 19
o
o

1



49

1006041/2022/BAP-9787_MKTING

61 Jo g} abed 120Z/21/90 :31va 60 "A3Y JOVIOVd 094 ~ MIN 008X 1 WIANOVHLOM -Sd
"Z8 - peqeiephH ‘peqejelreyy
‘eypnos INApIA "OONIDSL
uonoNISuUY syo8lold jewsay |
H33NID
N
5:SI JO 769 "Ou apeys
Aa19 oS :apeys 886 Md ,
1200/wrl0Z -14Q 1000/wrlog -14Q (edsDdss) s | 864 Md saseds Bujuoissiwwo)
2£62 SI1 03 (1802 3UQ) pbrZ1 ST 03 buweap 062 M4 'SI9AIZ31 Ay ‘S|00L
0L 0b | Pweu3 onayiuAs jo sieodom) | 0F 0] Jauild ajeydsoyq Suiz pixQ pay |00} Jamod 6/ M4 | ’shen3)qe) Jojspoddns | /g
S SIJO T£9 1ou dpeys '£1ZET 001 _
s | oo bk et
alkne oneydijy jo je0d auQ wripg-¢ ayyoud
00¢ ; % 03800 3UQ 13ROD IIRIPIULIIIUT soei e L
wnisZ -14Q : . (1edw ayym
i wrig01 -140 ‘8EZET L Y
* »mwmmwnmﬂwuw%uﬁ_% ucMmM_n.._. 001 SI 03 Jowitid Jyeydsoyd uiz paseq JeaN) %z es sypes adid 1oy apsail
: i Ax0d3 jo 1203 3UQ 3e0) S 0 buueap 35218 | 192 Md $pel adid 10j ainpnig 95
§°SI JO 269 ou apeys
>0._0 MOWS apeys
100/Wr0Z ~140 1eod/wrlog -140 (eds-odss) e | PSBMI
2€62 5103 (102 om1) pb/ZT 1S o1 buueap) oL (5 6ap 66> dway)
007 Ob | PWweu3 duPYUAS Jo sleod oM | 09 0] JaWiig A3eydsoyd duiZ aPIXO PaY [00] MO S18 Md sBumy pue saaeA SS
(ol | Cunw @
wiri) wird INIVd wr
S Enw EAW ANEYd Y | NOLLYDO135v4unS | ON
V101 HSINI4 UIWIAd IS




50

_MKTING

sl PRIMER FINISH TOTAL
SURFACE DFT DFT DFT IN
HP [ SNEERCELOUETION PGMA | pREPARATION PAINT (um PAINT (um | (um
min.) min.) min.)
3. GATES & DAMPERS
01 Gates & Dampers 57 540 Power Tool One coat of HR Aluminium paint 20 One coat of HR 20 40
>95°C 57 550 Cleaning to to IS 13183 Gr. 11 Aluminium paint to IS
Insulated Surfaces& 57 570 St3 (SSPC-SP3) 13183 Gr. II
Uninsulated surfaces 57 583
57-XXX
02 Seal air piping 57 141 Power Tool Red Oxide Zinc Phosphate Primer to 60 Two coats of Synthetic 40 100
Clezning to 1S: 12744 (Two coat) Enamel to IS 2932
St3 (SSPC-SP3) DFT- 30pm/coat DFT- 20pum/coat
Shade: Light Blue
Shade no. RAL 5012
03 Blower with Motor 57 491 Power Tool Red Oxide Zinc Phosphate Primer to 30 Two coats of Synthetic 40 70
Knife Gate valve 57 497 Cleaning to 1S: 12744 (One coat) Enamel to 1S TOOL
St3 (SSPC-5P3) DFT- 30pm/coat
DFT- 20pm/coat
Shade: Smoke Grey
Shade no, 692 of 1S:5
04 Ladder, Cage for Ladder 57 466 Gratings- Blast Hot Dip Galvanizing to 610 gm per sq. Meter (minimum) and to a coating thickness of 87
Toe Guard 57 566 | cleaning to Sa 2% pm (minimum)
Plate Floor Grill, Hand Other items- Blast
Rails, Hand Rail Post cleaning if
4 required
05 Other Structural Items- 57 209 Power Tool Red Oxide Zinc Phosphate Primer to 30 Twao coats of Synthetic 40 70
Other than sl.no. 4 of 57 466 Cleaning to 1S: 12744 (One coat) Enamel to IS 2932
above& Mounting 57 566 St3 (SSPC-SP3) DFT- 30pm/coat DFT- 20pum/coat
bracket Shade: Smoke Grey
Shade no. 692 of IS:5

-
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Sl
No

SURFACE
SURFACE LOCATION PGMA PREPARATION

PRIMER

FINISH

PAINT

DFT

(um
min.)

PAINT

DFT

(um
min.)

TOTAL
DFT IN

(um
min.)

GENERAL NOTES

1. No painting is required for Galvanized, non-ferrous & stainless steel items, except as indicated atove.

1o

Machined items are to be applied with coat of temporary rust preventive oil

3. PGMAs covered in sub-supplier (ie., Purchased) items viz., Agitator and other sub-delivery compenents etc., are not indicated in the above list.
However, the Painting Schedule for all items supplied by all sub-suppliers and BOI under the scope of BHEL shall be same as for main equipment

covered in this document,

4. In sub-assy, wherever plates / sheets of thickness less than or equal to Smm and rods are used and for tiny items less than 100kg- Power Tool or
Hand Tool Cleaning to SSPC - SP 3 / SP 2 painting as per sl no 1 of fans shall be followed .
5. Ground shade/colour of finish paints and identification tag/band for equipments, fans, piping, pipe services, supporting structures and other

components to be followed at site.

6. All components covered under different PGMAs are to be painted. In case any component is left out, the same shall deemed to be included under

the relevant section.

7. DFT shall meet the specified value. In case of non meeting of DFT in number of coats specified, subsequent coats shall be applied to meet specified

DFT.

8. All threaded and other surfaces of foundation bolts and its materials, insulation pins, Anchor channels, Sleeves shall be coated with temporary rust
preventive fluid and during execution of civil works; the dried film of coating shall be removed using organic solvents.

9. Makes of Paint: ASIAN PAINTS LTD, BERGER PAINTS INDIA LIMITED, CARBOLINE INDIA PVT. LTD.,

JENSON & NICHOLSON LTD.,, SHALIMAR

PAINTS, NOBLE PAINTS PVT. LTD, CLEAN COATS PVYT. LTD, ADDISION PAINTS, PERTYAR CNSL WORKERS INDL.COOP, FOSROC CHEMICALS
(INDIA) LTD, GRAUER&WEIL(INDIA) LIMITED, WESTERN (I} PAINT & COLOUR CO,, AKZO NOBEL INDIA LIMITED, KANSAI NEROLAC PAINTS
LIMITED, GRAND POLYCOATS CO.PVT LTD, CHEMECOAT PAINTS INDIA PRIVATE LIMITED, ADVANCE PAINTS PVT LTD, GERMAN POLYMERS AND
COATINGS PRIVATE LIMITED, ZEEL PAINTS, ARCOY INDUSTRIES (INDIA) PRIVATE LIMITED, SURYA WALL CARE CHEM PVT LTD, NOVAA
PAINTS,SUNDARAM PAINTS (P) LTD, SRI MEENAKSHI PAINT INDUSTRIES,, PASUMMEENA PAINT INDUSTRIES, JAI KAMAL PAINTS, MEGA SHIELD

COATING (P) LTD, STAR PAINT & OIL INDUSTRIES

10. Painting of pipe fittings like flanges, bend, sleeve coupling, etc will be same for parent pipe specifications.
11. Painting of inside surface of pipes will be ane coat of primer used for outside surface.

Wl

v
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PRODUCT STANDARD
ELECTRICAL, CONTROLS & INSTRUMENTATION PAGE 1 OF 10
BAP / BHEL / RANIPET - 632 406

Annexure - C

TECI: LT MOTOR: REV 05

EFFFECTIVE DATE : 28.07.2021

DOCUMENT TITLE
ITEM

PROJECT

: TECHNICAL SPECIFICATION FOR BOUGHT OUT ITEMS

: LT MOTOR

: BHEL STANDARD

NAME DESIGNATION |  SIGNATURE DATE
PREPARED BY |ALANS G ENGINEER &/ 2¢\4 201
REVIEWED BY |CHANDRASEKAR A P DM MOJ; 28-01-22!
APPROVED BY |JEYAMURUGANAND M AGM m—\—"‘f—e—? L%loq [bu

ISSUED BY EDC - ECI

RECORD OF REVISIONS:

REVISION NUMBER 00 INITIAL RELEASE - Dt. 19.03.2013

REVISION NUMBER 01

REVISION NUMBER 02 Cl. No: 5- Packing and Drawing included

REVISION NUMBER 03 Cl. No: 2.20, 2.21, 2.38, 2.39, 2.43 added

REVISION NUMBER 04 Cl.No: 2.3, 4(b) - ECl:DATASHEET:LTMOTOR:00 added
REVISION NUMBER 05 Cl.No: 2.36, 2.40, 4(b), 5(a) Updated
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TECI: LT MOTOR: REV 05

PAGE 2 OF 10

EFFFECTIVE DATE : 28.07.2021

56

VENDOR
SPECIFICATION COMPLIANCE/
REMARKS
SITE CONDITIONS
Altitude above mean sea level >1000 m.
Ambient temperature condition 6 to 50°C.
Relative humidity 100%

Atmosphere

Tropical, Dusty, salty, corrosive & highly polluted
as in a coal based Thermal power plant.

GENERAL

Reference standards

IS 15999, IS 12615, IS/IEC-60034,IS 1231, IS 6362,
IS 2253, IS 12065, IS 12075

Design ambient

50 Deg.C

Application/ Type( Normal/ Energy
efficient)

As per the document LT MOTOR:PROJECT
SPECIFIC DETAILS

Duty cycle

Continuous S1

Rated voltage, frequency & Phases

415V AC £10%; 50 Hz (+5% to -5%);
3 phase

Combined variation of Voltage and
frequency

10% absolute sum

Motors efficiency class

As per the document LT MOTOR:PROJECT
SPECIFIC DETAILS

Minimum starting voltage

80% of the rated voltage

Minimum voltage under which
motor will run satisfactorily

75% of the rated voltage for 5 minutes

Capacity to restart (at specified
voltage)

i. Two successive starts from cold condition
ii. Two HOT restarts starts from Hot condition
iii. Three equally spread start per hour

High speed bus transfer
withstand capability

Suitable to withstand 150 % of rated voltage

Type of balancing for rotor

Dynamic balancing

Direction of rotation

Suitable for both direction

Direction of cooling air

Non-drive end to driving end

Class of insulation

Class F with temperature rise limited to Class B.

Winding treatment

The insulation shall be given tropical and
fungicidal treatment for successful operation of
the motor in hot, humid & tropical climate.

Allowed winding temperature rise at
continuous full load

60°C by thermometer method &
70°C by resistance method

Accelerating Torque at minimum
permissible Starting voltage

10% of full Load Torque
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PRODUCT STANDARD TECI: LT MOTOR: REV 05
ELECTRICAL, CONTROLS & INSTRUMENTATION PAGE 3 OF 10
BAP / BHEL / RANIPET - 632 406 EFFFECTIVE DATE : 28.07.2021

2.19 | Pullout Torque at rated voltage 205% of full load torque
. As per the document LT MOTOR:PROJECT
2.20. | Ratio of Locked rotor KVA to KW for SPECIFIC DETAILS
- As per the document LT MOTOR:PROJECT
2.21 | Starting current SPECIFIC DETAILS
The locked rotor withstand time ( LRWT) at 110%
S rated voltage (RV) under HOT condition shall be
2.9y | Starting Hne & locked rotor at least 2.5 sec more than the starting time at
withstand time 80% of rated voltage for motors with acceleration
time upto 20 sec at RV and 5 sec where the
accelerating time is more than 20 sec at RV.
2.23 | Momentary overload withstand 60% of full load torque for 15 second without any
capability damage.
2.24 | Over speed withstand 120% of rated speed for 2 minutes without any
mechanical damage.
2.25 | Hot thermal withstand curve margin of at least 10% over the full load current
2.26 | Cooling Totally enclosed fan cooled- IC 411(TEFC)
227 | Vibration The peak amplitude of vibration shall be as per IS
12075
908 | Maixe level Within the limits specified by IS 12065 / <85 dB at
1 meter distance from motor.
2.29 | Type of enclosure TEFC, IP 55 as per IS/IEC 60034-5
2.30. | Type of mounting Horizontal foot mounted.
Ball or roller type / bearings effectively sealed
. against ingress of dust. The bearing shall be so
2.31 | Bearings constructed that the loss of lubricating grease is
kept to minimum.
Sealed bearings are also acceptable
2.32 | Lubricant Type Grease
2.33 | Bearing life minimum life of 40000 Working hours
234 | Shaft extension Ke'y‘slotted bare shaft extension with key at the
driving end.
Weather proof IP 55 as per IS/IEC 60034-5;
2.35 | Terminal box Type Capable of being turned through 360° in steps of
90°.
Double compression type nickel plated brass
cable glands and annealed tinned copper
crimping lugs to suit the cable size
.36 | Cabl
£ able glansh arl |ugs i) Size of power cables will be intimated after PO.
ii) For space heater cable glands and lugs suitable
for 2CX2.5 to be provided
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2.37 | Type of terminals Stud / screw type with plain washers, spring

washers / checknuts & lugs

2.38 Min.Spacing between Gland plate As per the document LT MOTOR:PROJECT
' and Center stud(in mm) SPECIFIC DETAILS

Phase to Phase/Phase to Earth air As per the document LT MOTOR:PROJECT

2.39
clearance(in mm) in Terminal Box SPECIFIC DETAILS

2.40. | Fault level 40KA for 0.25Sec

As per the document LT MOTOR:PROJECT

241 | Painting SPECIFIC DETAILS

2.42 | Space heaters:

2.42.a | i) Motors above 30 kW Separate space heater suitable for 240V, Single
Phase, AC,50 Hz
2.42.b | ii) Motors below 30 kW Winding shall be suitable for heating at 24 V,

Single phase, AC,50 Hz

As per the document LT MOTOR:PROJECT

2.43 | Terminals for space heater SPECIFIC DETAILS

Two numbers of Thermistors / RTD for each
phase as below are to be provided

A. Motors above 37 Kw shall have

2.44 | RTD for winding thermistors Or RTD if specifically called

for in enquiry.

B. Motor rated 160kW and above shall have

RTDs
2.45 | Bearing RTD For motors 132 Kw and above
Thermistors/ RTDs shall be terminated in an
2.46 | Terminals for RTD/ Thermistor auxiliary terminal box. Details shall be furnished
in TB diagram.
2.47 | Earthing Two no of earthing provisions on terminal box

and on motor body(on opposite sides)

As per IS/IEC 60034-8 and Additional data on
name plate :

a. Bearing DE/ NDE details.

b. Year of manufacture

2.48 | Name plate

2.49 | Lifting Device Eye bolt or lugs to facilitate safe lifting

3 INSPECTION & TESTING As per applicable quality plan
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4 DOCUMENTS

One set of technical data sheet as per the
enclosed format and Motor general arrangement
drawing giving foundation details, shaft details.

a) Along with offer:

Three sets of the following for approval:

1. Technical Data sheet as per the enclosed
format EC.DATASHEET:LTMOTOR:00

2. Motor general arrangement drawing giving
foundation details, shaft details and weight

3. Motor Terminal box arrangement drawing

4. Motor characteristic curves :
Torque vs Speed with load curve superimposed
Speed vs Current
Time vs Current

Thermal with stand curve
b) After placement of Purchase Load vs Efficiency

order ( within 15 days) Load vs Slip

Load vs Power factor

Speed vs Time

Load vs Current
5. Suggested steel crate packing drawing
(Drawing No:- 3-00-114-39893) or vendor
standard packing drawing subject to approval.
The following shall be submitted:

1.Guarantee certificate.

2.0 & M manuals.

3. Acceleration time and LRWT calculation shall

be submitted for review.

a) As per suggested Drawing No:- 3-00-114-39893
b)The packing shall meet the Transport,
5 PACKING Environment & Storage hazards.
c) As per Packing Procedure QA:Cl: STD:PR:03
or as per Manufacturer's Standard Practice
subject to approval.
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ECI: DATASHEET: LTMOTOR: 00
TECHNICAL DATA SHEET OF LT MOTOR

P.O No:
DATA SHEET - Customer No: Project:

CLNO | CHARACTERISTICS Y UR DT RUEGIbe T Ec sy

Vendor)
1.0 Application
1.1 Fan / Load Curve referred
2.0 Manufacturer
3.0 Type & frame size Is\ilgfr?al/ Energy efficient Frame
3.1 Degree of Protection e

4.0 Rated output in kW
4.1 Rated speed

415 V£10% AC; 50 Hz £ 5%;
5.0 Rated voltage , frequency & phases ( Check voltage as per Enquiry) 10%
absolute sum; 3 phase

6.0 Full load current Amps
7.0 Energy efficient As per IS 12615
8.0 Efficiency & power factor at Full load

Eff- Pf-
9.0 Efficiency & power factor at 75 % load

Eff- Pf-
10.0 Efficiency & power factor at 50 % load

Eff- Pf-
11.0 Duty Cycle SI - Continuous
12.0 Rated torque
13.0 Starting current As per IS standards
14.0 No load current (with mechanism coupled)

(at Rated.V and Frequency)

15.0 Starting torque in % of full load torque

16.0 Pull up torque in % of full load torque

17.0 Pull out torque in % of full load torque
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18.0 No load starting time
( without mechanism coupled)
: . a.Hot
19.0 Locked rotor withstand time at rated voltage b.Cold
20.0 Loclfed rotor withstand time at minimum a Hot
starting voltage b.Ciaild
21.0 Locked rotor withstand time at 110% rated o Hot
voltage b.Cold
Starting time at minimum starting voltage with
22.0 j
mechanism coupled
23.0 Starting time at rated voltage with mechanism
’ coupled
24.0 Maximum permissible starting time
25.0 Stator thermal time constant Minutes
26.0 Type & No of terminals brought out
27.0 Stator winding connection Delta / Star
. . . Class F; 60°C by thermometer method
28.0 Class of insulation & temperature rise / 70°C by resistance methad.
29.0 Minimum permissible starting voltage Volts
30.0 Resistance per phase at 20Deg C ( Indicative ) Ohms
31.0 No of successive starts in Hot condition
32.0 hQuantlty and power consumption of space Quantity: Watts:
eater
33.0 Direction of rotation Bi-Directional.
Make:
34.0 Bearing make & type Drive End:
Non Drive End:
Lubricant quantity grade & recommended
35.0 : ¢ "o
interval of lubrication
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ELECTRICAL, CONTROLS & INSTRUMENTATION
BAP / BHEL / RANIPET - 632 406

TECI: LT MOTOR: REV 05
PAGE 9 OF 10
EFFFECTIVE DATE : 28.07.2021

36.0 Type of mounting & shaft orientation Foot mounting; Horizontal.
Terminal Box
37.0 Location & angle of rotation
38.0 Gland size for stator winding
39.0 Gland size for space heater s .2CX2'§ AL
(armoured), if applicable.
40.0 Cable entry
41.0 | GD?of motor (kg-m?)
42.0 Total weight of motor ( kg).
43.0 Weight of stator ( kg )
44.0 Weight of rotor (kg )
45.0 Anticipated bearing life in Hours
46.0 Method of connection to driven equipment
Limiting rotor temperature for determining
47.0 g
safe stall time
48.0 RTD for winding/ Bearing
Applicable: YES NO
49.0 Grade of balance of motor
Standard continuous rating at 40 Deg C
50.0 A
ambient.
51.0 Derated rating of motor at 50 Deg C.
a. Locked Rotor KVA
52.0
b. Ratio of Locked rotor KVA / Rated KW
53.0 a. Motor Dynamic Load Upward/ Downward—
' b. Motor Static load Upward / Downward—
54.0 | PAINT SHADE

Vendor's signature and seal

Rev No :

Date :
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The following curves are to be enclosed during datasheet approval.

1.GA drawing , Terminal box arrangement
2.Torque Vs Speed with load curve superimposed.
3. Speed Vs Current

. Time Vs Current

. Thermal with stand curve

. Load Vs Efficiency

. Load Vs Slip

. Load Vs Power factor

. Speed Vs Time

0. Load Vs Current.

— 0 0 N N L B

The following information shall be specifically provided for motors suitable for VED drive (if
called for in eqny during datasheet approval in addition to datasheet.

1. Stator Resistance

2. Stator leakage reactance

3. Magnetising reactance
4. Rotor resistance referred to stator

5.Rotor reactance referred to stator

Vendor's signature and seal.

Date
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LT MOTOR: PROJECT SPECIFIC DETAILS — Kothagudem FGD

INDENT NO: RFW21803
RFW21804

Customer No: G801

Altitude above mean sea level

Approx. 300m (max.)

ENERGY EFFICIENT

Motors efficiency class shall be IE3 as
per latest version of IEC-60034.

SUPPLY

1. Motors upto 0.2kW : 240V AC/415V
AC.

2. Lighting, Space heating, A.C supply
for Control & protective devices : 240V,
1@, 2W, 50 Hz.

3. Motors above 0.2kW and below
175kW: 415V, 3@, 3W, 50 Hz.

4. Motors 175 kW and Up to less than
1500 kW: 3300V, 3@, 3W, 50 Hz. 5.
Motors 1500 kW & above: 11000 V,
3@, 3W, 50 Hz.

Note - 415V or 3.3 kV may be adopted
by the bidder for the drives in the
range of 160-210 kW.

STARTING CURRENT

As per IS 12615 or relevant IEC
standard.

(Breakaway starting current as
percentage of full load current for
various motor rating shall not exceed
600% subject to IS/IEC tolerance of
plus 20% for Motors up to 1500kW)

Margin

LT motor & HT motor name-plate
rating at 50° C shall have at least 15%
margin and 10% margin respectively
over the input power requirement of
the driven equipment at rated duty
point

ORATIO OF LOCKED ROT!

OR KVA TO KW

i) 50KW to 110KW

11

ii) 110KW to 200KW

9

MIN. SPACING BETWEEN GLAND PLAT

E AND CENTER STUD(IN MM)

upto 3KW As per manufacturer's practice
above 3KW and upto 7KW 85
above 7KW and upto 13KW 115
above 13KW and upto 24KW 167
above 24KW and upto 37KW 196
above 37KW and upto 55KW 249
above 55kw and upto 90KW 277
above 90KW and upto 125KW 331
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above 125KW and upto 200KW

203

PHASE TO PHASE/PHASE TO EARTH AIR CLEARANCE(IN MM) IN TERMINAL BOX

415V motor 25
3300V motor 65
11000 V motor 140

ADDITIONAL DATA TO BE INCLUDED IN DATASHEET

GRADE OF BALANCING OF MOTOR

STANDARD CONTINUOUS RATING AT 40DEG.C
AMBIENT

DERATED RATING OF MOTOR AT
50DEG.C(DESIGN POINT)

NO LOAD CURRENT OF MOTOR AT RATED
VOLTAGE AND FREQUENCY

STARTING TORQUE VALUE IN KGM

LOCKED ROTOR KVA @ RATED KW

POWER FACTOR AND EFFICIENCY AT 75% LOAD

POWER FACTOR AND EFFICIENCY AT 50% LOAD

SPACE HEATER TERMINAL

Separate terminal box shall be
provided if required as per general LT
motor specification depending upon
rating of motor.

PAINTING

During datasheet approval in the event
of P.O.
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VOLUME IIB

TECHNICAL SPECIFICATION
FOR
SEAWORTHY PACKING FOR EXPORT JOBS

SPECIFICATION NO. PE-TS-888-100-A001

N

oyt

BHARAT HEAVY ELECTRICALS LIMITED
POWER SECTOR
PROJECT ENGINEERING MANAGEMENT
NEW DELHI, INDIA
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TITLE SPECIFICATION NO. PE-TS-888-100-A001

VOLUME I B

TECHNICAL SPECIFICATION
FOR SEAWORTHY PACKING | SECTION D

FOR EXPORT JOBS REV. NO. 0 DATE 10/08/2010

SHEET 1 OF 52

1.0

20

3.0

4.0

Purpose

The purpose of this specification is to describe minimum packing requirements for the
different items/equipment for all export Project and also to define marking and shipping
requirements during transportation by ship, road and air for all export jobs.

SCOPE

For export jobs, sea worthy packing capable of performing all necessary functions like
prevention of damage to the contents, sufficient to support frequent handling and lengthy period
of outdoor storage in adverse weather conditions are required. Workmanship and materials
used shall be of high standard meeting the technical requirements and in accordance with best
commercial export packing practices. Vendor shall be responsible for sea worthy export
packing, however it shall meet the minimum requirements specified herein. Equivalent or better
packing methods may be deployed subject to approval of the BHEL/Purchaser. Vendor shall
submit the packing procedure for its equivalent for purchaser's approval during detailed
engineering.

The scope this specification is to define VENDOR’s responsibilities in terms of:

Preservation of the GOODS/items/equipments before packing.

Packing of the GOODS for road, rail, sea and/or air transportation to desired destination i.e.
project site

Making cases/crates

Chemical Treatment/Fumigation before packing to prevent fungus, damage due to termite,
borer, rats, etc.

Marking of cases/crates.
Other Services required.

Application

This specification is applicable to all the goods to be transported to project site and requires to
be in transit for longer duration. However, for “Misc cable erection items”, “Fire sealing system”
& “Exothermic welding material”, the packing requirements shall be as per the procurement
specification.

Definitions

“BHEL” : Main EPC vendor

“OWNER” : Customer for a particular export project.

“VENDOR” : Company(ies)/VENDOR(s) to whom the BHEL has placed Purchase Order
for GOODS!/ items/system/package.

“GOODS”™ means all or part of the articles, material, equipment supplies including
technical documentation, as described in the Purchase Order, to be supplied
by VENDOR.

“PACKER”: Packaging Company to whom VENDOR intends to sub-contract the packing

in case they do not have own packing capability/facilities .

“FREIGHT FORWARDER" : Means the Company responsible for performing freight forwarding
activities.

General Information
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TITLE SPECIFICATION NO. PE-TS-888-100-A001

VOLUME 1II B

TECHNICAL SPECIFICATION
FOR SEAWORTHY PACKING | SECTION D

FOR EXPORT JOBS REV. NO.0 DATE 10/08/2010

SHEET 2 OF 52

6.0

6.1

6.2

The following requirements are intended as minimum requirements, and compliance to these
requirements in no way absolves or relieves VENDOR of any responsibility or obligation
outlined in the Purchase Order. In all circumstances, the packing will be designed and
constructed in order to support GOODS during transportation as well as to prevent the Goods
from damage due to impact, extreme climatic conditions, sun and rain. It must be ensured that
the delivery of the GOODS to the jobsite by sea, road or air, in good condition.

GOODS shall be export packed in compliance with the best-established practices for
international projects, in accordance with the following instructions. In the event of any conflict
between these specified requirement and the established practices, specification requirement
shall govern.

Due to climatic conditions and the complex transport operation(s), it is essential that protection
and packing is of the highest standard. Packing means to efficiently protect the GOODS during
the total transport operation; from the moment they leave the factory until they are delivered to
the jobsite, including handling operations (loading/unloading) and storage.

When VENDOR do not have packing capabilities/facilities of their own and therefore intends to
sub-contract, VENDOR have to inform BHEL/Purchaser of the name and address of proposed
PACKER(s) for approval.

Criteria for Selection of Packaging

Packages are to be made according to categories, described in articles 8.1 to 8.5, depending on
the type of materials, their fragility and size.

These categories have been established for the protection of equipment and material during
multi-mode transports, i.e.: combination of overland and sea transport; containerization, air
transportation.

In a general manner, the GOODS have to be packed in such a way that crates, bundles, pallets
can be stored into General Purpose containers, wherever possible.

If VENDOR has any doubt about the correct method of protection or packing, he should contact
BHEL/Purchaser in order to mutually agree on the adequate type of packing to be used.

Materials can be classified in following categories

Hazardous Material
Non-Hazardous Material

Further to above categorisation, non-hazardous materials can be sub- categorised for selection
of packing.

Hazardous Materials

Though handling of hazardous material may is not applicable in the scope of this specification.
All hazardous material must be packed in adherence to the detailed requirement relating to
packing, marking and labelling set out in the most recent report of the Board's Standard
Advisory Committee on the Carriage of Dangerous Goods in Ships for sea freight, and the
Restricted Articles Regulations, laid down by the International Air Transport Association for
airfreight.

Non-Hazardous GOODS

The scope of this specification is to provide necessary guidelines for packing for power plant
equipment, components, Pipings & Valves, Fittings, other structural items, electrical items,
spare parts and erection materials. The procedure is defined in subsequent paragraphs in
details in clause no. 8.0.
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TECHNICAL SPECIFICATION
FOR SEAWORTHY PACKING | SECTION D

FOR EXPORT JOBS REV.NO. 0 DATE 10/08/2010

SHEET 3 OF 52

7.0

7.4

Marking Instructions & Despatch details, Storage Code
Marking Instructions & despatch details

Packages and crates will be marked with indelible black paint, resistant to seawater. Marking
must be perfectly legible.

The shipping marks, which will be as per fig-13, shall be stencilled on two sides and one end in
clear characters at least 5 centimetres high (where crate size permits, otherwise use optimum
size for each package dimension).

When the GOODS are to be shipped in containers then marking may be stencilled on one end
only. However, packages must be stowed in a manner that shows these marks.

Crates containing fragile articles must be packed with special precaution against risk of
breakage and must be stencilled on all sides "FRAGILE - HANDLE WITH CARE". Where crates
are not to be overturned, VENDOR must show on the crates, clear and readily visible
identification as per fig-12, to ensure they are kept in the correct position.

Packages/equipment of 2,000 kg or more must be marked with slinging points on all sides, in
addition to the centre of gravity marks.

Number packages consecutively i.e. 1 of 10, 2 of 10, etc. Do not duplicate package numbers.
VENDOR is responsible for any loss or damage caused by incorrect marking.

All cases/crates shall also be marked with the appropriate international standard graphic
symbols for handling as shown in Fig 12.

As a minimum, all cases/crates are to be marked clearly on all four sides with:

"HANDLE WITH CARE"
"RIGHT SIDE UP"
"KEEP DRY"

In the case of packages with a single gross weight totalling 2,000 kg and/or a height of more
than 1m, the centre of gravity shall be clearly marked with the symbol on two adjoining sides.
For all items of equipment with an eccentric centre of gravity this symbol shall be marked at the
bottom, side and top of the package.

The slinging and lashing points shall be marked with a chain symbol.

When packing in cases/crates, these packages shall also have metal corners at the slinging
points. (Fig-11)

External front and rear sides of the boxes to be planed for writing instructions.

Dispatch details such as consigner/consignee address, contract and case details, country of
origin, port of delivery, stacking instructions shall be written on one side of the boxes. An
anodized aluminum plate as per details and specifications given in fig-13 shall be provided on
one side of the boxes.

One copy of packing slip wrapped in polyethylene bag covered with aluminum packing slip
holder to be nailed on the external surface of the box. One more copy of the packing slip
wrapped in polyethylene bag is to be kept inside the box at the pertinent place.
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7.2

8.0
8.1

8.1.1

8.1.2

Y

8.1.3

8.1.4

Storage Code

The type of storage required is required to be specified, it will be shown on each packaging in
RED colour.

X Crates or packages to be stored outdoor without covers

XX Crates or packages to be stored under tarpaulin

XXX  Crates or packages to be stored in covered or enclosed premises
XXXX Crates or packages which must be stored in air-conditioned premises

GUIDELINES FOR PACKING GOODS

In the subsequent paragraphs details of different types of packings for different types of
GOODS are defined. Vendor shall make packing details/procedure based on the guidelines and
submit for approval.

Packing for Pipe, Fittings, Flanges and Valves, Structural Steel

Particular attention should be brought to pipe, fittings, flanges, valves and structural steel.
Packing categories for piping and fittings will differ according to the diameter and wall thickness
of these products. VENDOR shall comply with the following established practice.

IMPORTANT NOTE:

Depending on the project schedule and availability of ocean vessels, the piping and
structural steel may be shipped in containers. In this event, VENDOR has to arrange the
packages in such a way it allows the stuffing into Open Top in gauge containers.

Pipe

Where practicable, pipe lengths shall be limited to 11.8 meters.
All pipes 2" included and below shall be packed in crates. All pipes to be capped and ends
sealed with waterproof tape.

Pipes over 2" up to 6", shall be bundled and banded in bundles of uniform length. Bundling is
carried out with U-IRON or traversal planks, joined with threaded connecting rods with locknuts.
Quantities and strapping positions depend on the lengths, with a 120 cm spacing to prevent
distortion. Bundle weight shall not exceed 2,000 kg. All pipes are to be capped and ends sealed
with waterproof tape (tape is nat necessary if end caps are of the pre-shrunk or self-sealing

type).

Pipes larger than 6" shall be shipped as single lengths with the ends capped. End caps are to
be of the recessed type to enable the use of soft faced hooks, but still completely sealing the
end and also protecting the weld.

All stainless steel piping must be packed separately in wooden crates. Any banding of bundles
is to be with the same material.

Pipe Fittings, Flanges and Valves

All pipe fittings, flanges and valves up to 6", are to be packed in cases/crates. For items over 6",
these may be fixed securely to a pallet base and enclosed in a crate, for protection. Where
valves have actuators attached, rigidity must be ensured for the valve and actuator. The
vulnerable parts of the actuator are to be completely protected within a wooden crate.

All stainless steel fittings, flanges and valves of all sizes, must be packed separately in wooden
crates. Any strapping is to be with the same material.

Structural Steel
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Structural Steel, reinforcing rods, bars, etc., should be packed in bundles of uniform length.
Refer to articles 8.1.2, for strapping requirements. Bundle weight not normally to exceed 2,000
kg. Fabricated structures and structural steelwork, etc, should be bundled and packed using
wooden beams and long bolting to secure the load.

8.2 Bundling - Packing Category |
8.21 Type of Equipment

Equipment which is not subject to damage by corrosion or mechanical effect, i.e. pipes, piping,
structural steel.

i Packing category |

Bundling by U-shaped iron— packing category | A

upper ensurethescrewing
transverse layer
4
i
Ei i ) {~structure
7 ) v X
SR J
RYRYERYAR) X alorgside
%J SANANL
RYRYCRYZR
%%%/ ' intermediate layers

8.2.2 Type of Construction
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Bundling has to be effected

. By squared timber and threaded rods.
. With an intermediate layer (threaded on tightening bolts) according to the weight of the
package.

Wedge-shaped timbers must be added at the outer points of lower layer.

Between the bolts a spacer must be nailed.

The bolts must be secured (e.g. by locking nut).

If single parts could protrude, an appropriate protection must be installed (flat iron or plates).
Bundling with steel straps or PVC straps is not accepted.

8.3 Skids, Square Timber Constructions, Casings — Packing (Category Ii)

(_’ 8.31 Type of Equipment

Voluminous apparatus, tanks and/or heavy pieces those are not vulnerable to mechanical or
corrosive effects.

8.3.2 Type of Construction

. The construction skid can be made of wood or of metal.

. The fastening of the packages on the skid will be made by steel straps (flat iron) which have to
be elastically lined, non-slip and securely bolted onto the skids.

. Flange openings have to be closed with gaskets and blind flanges or, if necessary, provided
with cover.

. Skid constructions may not be less than the dimensions of the package in length or in width.

. Tanks and apparatus with their own support cradles must be supplied with an anti-slip lining.

PACKING CATEGORY-II

steol straps for fastening

of the transverse beams

e, o H I
— — PR — * stretching device
L
: ‘Q!q‘.“
"‘dv P l/ :f-"i”“‘
| Z ‘}t“*ﬁ =
. Ay e intermediate layer made
[ g - ’ \of synthetic rubber
threaded rods
- 8200 traversing nozzies should possibly be turned
U L into the clearance space fo avoid
damage and to save cubature
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8.4 Packing of GOODS in Wooden Crates/Cases/Boxes
The construction of wooden crate/cases/boxes shall be as per the details indicated in clause 9.0
& Fig 1 to 11. Details indicated in the sketches for different categories Packing crates/boxes
are only for a typical equipment considered for illustration.

8.4.1 Packing Category Il

8.4.1.1 Type of Equipment
Fabricated equipment, which cannot be transported on cradles; frame-works, prefabricated
piping and fittings, mechanical and electrical assemblies. This type of packing is recommended
where many parts of the equipment/component/assembly are not protruding out.

8.4.1.2 Type of Construction
The equipment must be safely fastened to the bottom with bolts, possibly by the runners or to
be spread in such a manner that no protruding parts are possible. For parts, sensitive to
rainwater and/or debris, a protection has to be made by a foil cap.
If it is possible that single part could protrude through the front/back side wall, they shall be

closed completely. The marking of the package shall be done on plywood plates at the
prescribed sides.

Packing Category Ill

lashing frame
nd
@’ﬁ
C min. 24 mm
~§-u- o omn
4 -l
odny. 24 o
|~ / E
P l e
/
=
e (=3
¥ tongitudinal E
siedge 3
runners /cross cleats 9
' W ; 3
ok front wall square timber bohed E
with runner g
more than 500 kg contents §-]

max. 930 cny
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8.4.2 Cases with Lining — Packing Category IV
8.4.21 Type of Equipment

Recommended for equipment and mechanical parts Equipment sensitive to mechanical
damage or parts and components that are particularly at risk of theft or loss; pumps, elbows,
flanges, fittings, tools, erection materials, etc.

8.4.2.2 Type of Construction
The same type of construction as article 8.4.1.2, but with all sides completely boarded without

space between the boards. Sides to be provided with waterproof lining; fabric-reinforced
waterproof tar paper or polyethylene-foils resistant to ultraviolet rays can be used. Polyethylene-

f_w foil shall be fixed under the lid cover to avoid penetration of water. At weights of more than 500
kg the longitudinal runner must be bolted to the front all square timber. For ventilation inside the
case, an opening in the waterproof lining must be placed between the diagonal battens and
diagonal joists.

Packing Category IV
case walls lined with
tar paper (330 g/m?)
=
o7 batten frame
min. 24 mm
C min. 24 mm > —
*
alrpocket 1] :
|~ 1
8
y ©
A
1ongitudinal
sl @
14l G &

front walt square timber
bolted to runner

¥
max.90cm -~ | more than 500 kg contents
~

bottom casing 24 mm

A
A

843 Cases with Alternative Surface Materials
84.3.1 Plywood Box — Packing Category IV A
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connaction of corners

844

8.44.1

8.4.4.2

845

8.4.5.1

Wmod ¥e 3 ped
24.mwn
&
@“‘Sp \
AR -
&
=2
=4
—
/ el traverse
el . ) joist
- traverse joist -
H support
«P"“ both timber naited with
s o~ the trame construction
/ max. 90 cm bottom casing
¥ tlongitudinals lower skid scross clieats
I& Aer b : ’n‘iad with
7 DO ) .
lo':;gitudinalskid tongitudinal skid

Case constructed of 5 layers of watertight, glued plywood with a total thickness of 12.5 mm. The
frame must be constructed from minimum 24 mm timber or as per guide lines given above
against clause 8.0, Fig 1 to 11 and must be suitable for the weight and nature of the parts to be
packed. Planed square timber must be bolted with longitudinal skid and covered with diagonal
joists. If applicable, construction of the cover and sides is to include diagonal bracing. Covers
consisting of several layers of plywood are to be sealed with durable elastic putty or additional
water-resistant sheets to be fixed.

Case with Barrier Material — Polyethylene Foil — Packing Category V
Type of Equipment

Sensitive equipment, simple electrical equipment, insulation materials, fire-resistant materials,
with non-corrosion- guarantee for a period up to twelve (12) months.

Type of Construction

Preservation by welding in polyethylene-foil with addition of desiccants and if necessary,
application of non-corrosive contact agents, otherwise, type of construction as indicated in
article 8.4.2.2.

Additional marking:

Case with desiccants.

Case with Barrier Material — Aluminium Compound Foil — Packing Category VI

Type of Equipment
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8.4.5.2

-on the front and/or
longitudinal sides &
transpa 5
fitted with an Indicator disk

behind, for humidity controi

Electrical equipment such as, switchboards, electric motors, sensitive equipment, with non-
corrosion guarantee, for a period up to twelve (12) months.

Type of Construction
Type of construction as indicated in article 8.4.2.2. Preservation by sealing an aluminium

compound foil, with the addition of desiccants. Humidity indicators, if required and installed in
the barrier wrapping, shall allow easy control from the outside.

Additional marking:
Case with desiccants.

Packing Category V/VI

casewith lining

rent window has to be

8.4.6

8.4.6.1

8.4.6.2

barrier material,
tight weilds

desiccants corresponding to foil surface and
the regulations of manufacturer

Double Case — Packing Category Vi
Type of Equipment

GOODS which are of high sensitivity to shock, impact and vibration, for instance, special
electrical equipment like computers, switchboards, laboratory instruments

Type of Construction

Case construction as indicated in article 8.4.2.2, with additional floating inner packing (case-in-
case principle), padding corresponding to weight and sensitiveness. Preservation by sealing in
aluminium compound foil with the addition of desiccants. The inner case has to be made of
plywood or equivalent material with a thickness of 8-12 mm, depending on the weight of the
GOODS to be packed. The inner buckles and/or frame borders have to be dimensioned so that
the full stability of the inside case will be reached and no twisting is possible. The inner sides of
the inside case will be lined with bituminous kraft paper on all sides (except bottom).
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8.4.7

8.4.71

8.4.7.2
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8.4.8.1

8.4.8.2

8.4.9

8.4.9.1

8.4.9.2

8.5

8.5.1

Cable Drum — Packing Category VIll
Type of Equipment

All type of cables, wires, ropes, hoses.
Type of Construction

For all type of cables refer clause no. 11.1. For other items (wires, ropes, hoses) new or
practically new drums are to be used. Planking of the e drums by use of boards, thickness
minimum 20 mm, with additional double steel strapping, nailed, and carefully preserved/
protected cable ends prior to packing.

Hazardous Materials — Packing Category IX
Type of Equipment

Hazardous materials according to the law are explosives, compressed gases, liquefied gases
dissolved under pressure or deeply refrigerated, flammable liquids, flammable solids:
substances liable to spontaneous combustion; substances which, on contact with water, emit
flammable gases, oxidizing substances, organic peroxides, poisonous (toxic) and infectious
substances; radioactive materials, corrosives, miscellaneous dangerous goods.

Type of Construction

Hazardous materials shall always be packed and documented separately from any other
material. Selection of packaging materials, execution of packing and marking as well as
documentation shall always be in compliance with the applicable laws and regulations. Any
certificates required for transportation or for authorities to be supplied before shipment of the
GOODS.

Wooden Floor as a Transport Support — Packing Category X
Type of Equipment

Any materials to be stuffed in containers or on flat racks and that are not stowed on standard
pallets or otherwise suitably packed

Type of Construction

Longitudinal internal square timbers bolted to the front wall runners, longitudinal skid.

Maximum distance between longitudinal runners 90 cm (middle to middle of the runner).

Full boarding of the floor.

Attaching of lifting lugs and/or iron ropes for lifting/pulling the units off the transport equipment.
If applicable, preservation of the equipment by sealing in polyethylene-foil or aluminium
compound foil and the addition of desiccants.

Air Transport Packing

General

Certain types of material may have to be shipped by air from their country of origin. This means
of transport will be exceptional, and will be used only:

For GOODS, which are highly sensitive to shock or vibrations, such as computers, electronic
instruments, or those of small dimensions and weight.

For GOODS urgently required at the module yard(s) and/or jobsite.
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8.5.2

9.0

9.1

9.2

9.3

9.3.1

9.3.1.1

Type of Packing
Depending on the goods to be packed, VENDOR may use one of the following types:

A triple-corrugated cardboard container made with waterproofed glue and a barrier layer of
polyethylene on the outsides to keep out humidity.

Wooden/cardboard packing cases: the wood being used for the framework and base of the
cases, waterproofed triple-corrugated cardboard being used for the sides and top. These cases
are of the "Bell" type, and used for material of small or medium dimensions.

For larger dimensions, plywood cases are acceptable. The timber characteristics, cross-
sections and thickness will be systematically determined by the nature of the loads to be
packed.

Dimensions

In order to optimize the existing transport facilities (passenger or cargo aircraft), the dimensions
of:

Triple-corrugated containers.

Wooden/cardboard packing cases.

Plywood cases.

Are to be adapted to paliets used for air transportation.

Detailed specification for Wooden Crates/Boxes/Cases and other packing materials

Technical specification for wood

The wood shall be Fir, Chir, Silver Oak (Gravillea Robusta), chemically treated mango and
Pinewood with moisture content not exceeding 50%. The wood shall have flexural and
compressive strength, stiffness, shock absorption and nail retention properties. The wood shall
be free from common defects such as warp, bone, twist, knot, crakes, splits, end splits, bend,
visible sign of infection and any kind of decay caused by insects or fungus, etc. Surface cracks
with maximum depth of 3mm are permissible. A continuous crack of any depth all along the
length is not allowed.

Chemical Treatment of Wood:

The wood shall be chemically treated to provide protection against deterioration due to fungi
and attack by termites, borers, marine organism and any other kind of infection. It shall be
treated only after final processing like cutting, planning, joint grooving, etc.

TYPE, DESIGN & DIMENSION OF WOODEN PACKING CASES:

PACKING OF EQUIPMENTS

Various mechanical, electrical and C&l equipment e.g. Pumps, motors, equipment skids, heat
exchangers, control panels, switch gears, transformers, etc. shall be wrapped in weather proof
packing and then secured in wooden packing cases. The construction of wooden packing
cases/crates shall be as per details given below and also given in figure 1 to 11.

Bottom Frame

7Q
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9.3.1.2

9.3.1.3

93.14

9.3.1.5

9.3.1.6

The construction of bottom frame shall be as per Fig-2. The No. of slides/runners for bottom
frames shall be selected depending upon the weight and overall dimensions of the load to be
carried. The equipment shall be secured by fixing their base frame/plate with the help of bolt
and nuts etc. to bottom frame of the wooden packing cases/crates. The equipment not provided
with base frame/plate like cylindrical vessels, etc to be secured to the bottom frame of the
wooden cases with “C” clamps fabricated from steel channels/ angle iron.

TOP FRAME
The construction of top frame shall be as per fig-3.
END PANELS

The dimension of the end and lateral panels shall be calculated according to overall dimensions
of the items to be packed. Diagonal braces shall be used for packing cases having height
exceeding 500mm. Details of bracings shall be as per fig 5 to 9.

Sling Plate

To facilitate lifting of cases, longitudinal under slide boards shall be fixed. To avoid damage to
the box while lifting sling plates shall be provided. Refer fig-11.

Angle Iron Cleats
Angle iron cleats shall be used for strengthening the joints as indicated in fig-10
Other Requirements

The thickness of planks for top, bottom, side and end panels shall be at least 25mm. Planks
used for this purpose shall be joined with each other by tongue and groove joint. The groove
dimension shall be such that tongue fits tightly into groove to make the joint.

Runners/slides, traverse bars, etc shall be of single length lL.e. without any joint. Planks for
sheathing, diagonal bracing etc shall also be of single length up to 2400mm, proper jointing is
permitted for planks for sheathing and diagonal bracings.

Each equipment to be individually covered with double polyethylene petticoat. Sheet thickness
of polythene sheet shall not be less than 0.175 mm (175 microns). The sealing shall be such so
as not to allow moisture inside.

The inner surface of 4 sides of shooks shall be nailed with bituminized water proof craft paper.
Wherever 2 pieces of kraft paper are used, joint shall have an overlap of minimum 20 mm.

All the inner sides of the box shall be nailed with bitumen coated HESSIAN POLYTHYLENE
KRAFT PAPER. For top frame it shall project on all sides by 100mm and shall be nailed on
sides. Wherever 2 pieces of kraft paper are used, joint shall have an overlap of minimum 20
mm.

For delicate equipment like control panels and switchgears, lighting panels and lighting
transformers, suitable cushioning material like rubberised coir (min. 50 mm thick and 100 mm
wide) shall be provided on their bottom support and the gap between the panel and casing
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shall be filed with rubberized coir with distance between consecutive supports less than 500
mm (ref fig15). For other equipment suitable support from sides of the casing shall be provided.

Switchgear cubicles, control panels and control desks shall be packed and shipped in separate
convenient sections. The components e.g. circuit breakers relays and instruments etc. which
are removed from panels for shipping purpose and shall be separately packed and shipped as
per packing instructions in clause 10.4.

Packing case for control panels and switchgear panels shall be finally covered with Gl sheet of
minimum thickness of 0.4mm.

Packing cases shall be bound at edges by nailing MS clamps/brackets at sufficient intervals.
Further heavier boxes shall be strapped with C clamps (ref fig-4) fabricated from steel
channels/angles and lighter boxes shall be strapped with hoop iron strips.

Silica gel is used for this purpose to protect contents over sufficiently long time from corrosion.
Silica gel shall be indicating type confirming to 1S-304 (1979) packed in cotton bags placed at
different positions inside the packing for absorbing moisture and shall not come into directly
contact with equipment/material inside the package. The quantity of silica gel shall be adequate
for storage period of one year, however it shall not be less than 4 gm. per ltr. Volume of case
subject to minimum 400 gm. Per case.
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TABLE-1
LENGTHS OF SLIDES
LOADS 600 800 1000 1200 1300 1500 2000
Cross section I::Ic
bxc
50 50 50 50 75 75 100
500 X X X X X X X
100 100 100 100 100 100 100
50 50 75 75 75 75 100
800 X X X X X X X
100 100 100 100 100 100 100
75 75 75 100 100 100 100
1000 X X X X X X X
100 100 100 100 100 110 150
75 75 100 100 100 100 100
1500 X X X X X X X
100 100 100 100 100 150 150
75 100 100 100 100 100 150
2000 X X X X X X X
100 100 100 150 150 150 150
75 100 100 100 100 150 150
2500 X X X X X X X
100 100 150 150 150 150 150
100 100 150 150 150 150 150
3000 X X X X X X X
100 150 150 150 150 150 150

oo
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Table-2

Distance between longitudinal support (Dimension “D”)

End and side panels | Width of the panel “W” 600 | 800 | 1000 | 1200 | 1400 | 1600 | 1800

Cross section tem1to7
bxc

30 30 30 30 30 30 30
600 to 1200 X X X X X X X
100 [ 100 | 100 130 130 130 130

("

30 30 30 30 30 30 30
1201 to 1600 X X X X X X X
130 | 130 | 130 130 130 130 130

30 | 30 | 30 | 30 30 | 30 30
Fig-5 to  Fig-9 | 1601 to 2000 X | x X X X X X
130 | 130 | 130 | 130 | 130 | 130 | 130

30 30 30 30 30 30 40
2001 to 3000 X X X X X X X
130 | 130 | 130 130 130 130 150

40 40 40 40 40 40 40
3001 to 4000 X X X X X X X
150 | 150 | 150 150 150 150 150

)
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INDICATION MARKS ON CASES/BOXES/CRATES

Symbol

Designation Explanation

Fragile, Handle The symbol should be applied to easily broken cargoes. Cargoes

with care marked with this symbol should be handled carefully and should
never be tipped over or slung.

Use no hooks Any other kind of point load should also be avoided with cargoes
marked with this symbol. The symbol does not automatically
prohibit the use of the plate hooks used for handling bagged cargo.

To The package must always be transported, handled and stored in

P such a way that the arrows always point upwards. Rolling, swinging,
severe tipping or tumbling or other such handling must be avoided.

Keep away from \}]/ Compliance with the symbol is best achieved if the cargo is kept

heat (solar
radiation)

under the coolest possible conditions. In any event, it must be kept
away from additional sources of heat. It may be appropriate to
enquire whether prevailing or anticipated temperatures may be
harmful.

Protect from heat
and radioactive
sources

Stowage as for the preceding symbol. The cargo must additionally
be protected from radioactivity.

The symbol indicates merely where the cargo should be slung, but
not the method of lifting. If the symbols are applied equidistant from

Sling here the middle or center of gravity, the package will hang level if the
slings are of identical length. If this is not the case, the slinging
equipment must be shortened on one side.

]
Cargo bearing this symbol must be protected from excessive

Keep dry humidity and must accordingly be stored under cover. If particularly

large or bulky packages cannot be stored in warehouses or sheds,
they must be carefully covered with tarpaulins.

an
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Center of gravity

This symbol is intended to provide a clear indication of the position
of the center of gravity. To be meaningful, this symbol should only
be used where the center of gravity is not central. The meaning is
unambiguous if the symbol is applied onto two upright surfaces at
right angles to each other.

No hand truck
here

The absence of this symbol on packages amounts to permission to
use a hand truck on them.

The maximum stacking load must be stated as "... kg max.". Since

Stacking such marking is sensible only on packages with little loading
limitation capacity, cargo bearing this symbol should be stowed in the
uppermost layer.
Stating that the package may be clamped at the indicated point is
Clamp here ’I.l‘ logically equivalent to a prohibition of clamping anywhere else.
~
l According to regulations, the symbol should either be provided with
Temperature the suffix "...°C" for a specific temperature or, in the case of a
limitations temperature range, with an upper ("...°C max.") and lower ("...°C

min.") temperature limit. The corresponding temperatures or
temperature limits should also be noted on the consignment note.

Do not use
forklift truck here

This symbol should only be applied to the sides where the forklift
truck cannot be used. Absence of the symbol on other sides of the
package amounts to permission to use forklift trucks on these sides.

Electrostatic
sensitive device

Contact with packages bearing this symbol should be avoided at
low levels of relative humidity, especially if insulating footwear is
being worn or the ground/floor is nonconductive. Low levels of
relative humidity must in particular be expected on hot, dry summer
days and very cold winter days.
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Do not destroy
barrier

* A barrier layer which is (virtually) impermeable to water vapor and

contains desiccants for corrosion protection is located beneath the

F"‘ outer packaging. This protection will be ineffective if the barrier

? layer is damaged. Since the symbol has not yet been approved by

|L§j the ISO, puncturing of the outer shell must in particular be avoided
for any packages bearing the words "Packed with desiccants”.

Tear off here

L 3 g o Kid
k» This symbol is intended only for the receiver.
k Lid

FIG-12

nn


6218466
Textbox


1006041/2022/BAP-9787_MKTING

N

TITLE

TECHNICAL SPECIFICATION
FOR SEAWORTHY PACKING
FOR EXPORT JOBS

SPECIFICATION NO. PE-TS-888-100-A001

VOLUME |I B

SECTION D

REV. NO.q DATE 10/08/2010

SHEET 26 OF 52

BHEL—PEM =DELH] -TABIA

MD. NO.
CASE_ NO.

¥
[
¥
|

'HANDLE. WITH. CARE -— KEEP DRY
'DO.NOT DROP — DG NOT TILT

LXBXH

- Yz
L

I -

b - |-5|2

S x |52

g < lu |oZ]o

v w] O lIL<GZ

- Z el W TS B

O < v jn>ts

© =18 595

INSTRUCTIONS.

LI X

AG~]3: NARKING PLATE:

R

—3
X -I%}
(4]

v o, b

e i,

a



6218466
Textbox


1006041/2022/BAP-9787_MKTING

TITLE

TECHNICAL SPECIFICATION
FOR SEAWORTHY PACKING
FOR EXPORT JOBS

SPECIFICATION NO. PE-TS-888-100-A001

VOLUME I B

SECTION D

RlEV. NO.0 DATE 10/08/2010
SHEET 27 OF 52

S ,
B sot - POLYETHYLENE COVER
y [FOR WATER PROOF

C.. y .
] !
» ‘\
y _
b .
’ 3 : ' v
) UNPACKED CASE
» . - T
i .
)
) ,
. \ ” . PROVISIGN FOR UFTING -

C T ‘ o TWTH FORK UFT TROCK

‘b q " 4" . . l.
- < BITUMNISED KRAFT PAPER
’ " - 1
)
)

FIGURE-1Y

BOTTON

700 CAUGE.

FRAME -

[~ng ]
(%]
N



6218466
Textbox


1006041/2022/BAP-9787_MKTING

O

FewFar) | NILE

yﬁ" TECHNICAL SPECIFICATION
' FOR SEAWORTHY PACKING
FOR EXPORT JOBS

SPECIFICATION NO. PE-TS-888-100-A001

VOLUME I B

SECTION D

REV.NO. O DATE 10/08/2010
SHEET 28 OF 52

ROt HYGROSCOPIC
CUSHIOMING MATERIAL
(RUBBERISED COR).

et

QR


6218466
Textbox


1006041/2022/BAP-9787_MKTING

FowTar | ILE

SPECIFICATION NO. PE-TS-888-100-A001

uﬁn TECHNICAL SPECIFICATION
FOR SEAWORTHY PACKING

FOR EXPORT JOBS

VOLUME 1II B

SECTION D

REV. NO. 0 DATE 10/08/2010
SHEET 29 OF 52

.-- ’c- :‘d{‘:’ _ - -
] * ovpis T
w | s
i GISHEET - :
Do ' H.B.P.COATED- KRAFT- PAPER
~ . T\
. = —=———n| G..SHEET _
> ' @9 | . OVERLAP . _
oo e LeLywoo _
‘H.B.P.COATED e
KRAFT PAPER Lo
—-PLY'WOOD "~ [T .=~
_ “G.L.SHEET ‘
-~ G.I.SHEET" _H.B.P.COATED GL.SHEET . -
~ KRAFT PAPER'| (Il -
BOTTOM -PLANKS
" Fio6 : CLOSED. PACKING CASE WITH GJ.SHEET
. SHOWMNC LAYERS 'OF PACKING MATERIALS. -
i _ 036

96


6218466
Textbox


1006041/2022/BAP-9787_MKTING

i

0

TITLE SPECIFICATION NO. PE-TS-888-100-A001

VOLUME I B
TECHNICAL SPECIFICATION

FOR SEAWORTHY PACKING | SECTION D

FOR EXPORT JOBS REV.NO. 0 DATE 10/08/2010

SHEET 30 OF 52

10.0 TYPICAL PACKING DETAILS/PROCEDURE FOR MECHANICAL ITEMS

101

10.1.1

a)
b)

d)
e)

9)

10.2

10.2.1

INSULATION MATERIAL (MINERAL WOOL MATTRESSES)

This specification covers the requirements of seaworthy packing and marking for bonded
mineral (rock) wool mattresses having metallic hexagonal wire netting as facing on one or both
sides.

TYPE OF CONSTRUCTION

Mattress shall be packed in Polythene (of 0.2 mm thickness) all around and sealed to prevent
moisture absorption during transit and storage. Further it shall be wrapped with Bitumen coated
Polythene bonded/lined Hessian and stitched and then packed in 5 ply DFC carton box.

Silica gel is used for this purpose to protect contents over sufficiently long time from corrosion.
Silica gel shall be of indicating type conforming to 1S:304-1979 packed in cotton bags placed at
different positions inside the packing for absorbing moisture and shall not come into direct
contact with the material inside the package. The quantity of silica gel shall be enough for
storage period of one year. However, it shall not be less than 4 gms per litre volume of case
subject to minimum of 400 gms per case.

Each mattress as well as the packages shall be serial numbered. Also, printed sheets
indicating the nominal thickness, density and wire netting details (i.e. material and size) shall be
placed below the wire netting.

Following details shall be legibly written on the packages. The details shall also be typed on a
sheet of paper & kept in a sealed Polythene cover, inside the packages

Project Name

Purchase Order No.

Sl. No. of package

Size of mattress (Thickness x Length x Width)
Density

Wire netting material and size

Weight of the package

INSULATION MATERIAL (ALUMINIUM COIL)

Heavy Gauge Aluminium Coil Packaging are done by Eye-to-Sky packaging or by Eye to eye
packaging as per the proven practice being followed by manufacturer of Aluminium sheets.

Type of construction for Eye to Sky packaging

Strapping of coil with polyester strap around circumference at one place.

Putting paper |. D. Edge protector.

Wrapping the coil with VCI stretch film after putting silica gel bags (4 nos.) Inside the coil.
Wrapping the coil with HDPE film.

Covering the coil including its build up & bore with masonite / particle board.

Putting metallic I. D on coil.

Putting O.D edge protector (paper) on coil.
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10.3

10.31

Putting circumferential polyester strap (3 nos.) & eye polyester strap ( 4 nos.).

After placing the coil on coil tilter ply wood (10mm thick) of suitable size along with wooden
pallet is to be put at the bottom side of the coil.

Coil is to be tilted to eye-to-sky position.

Final strapping with metallic strap to unit coil and skid at 2 places with top cover of plywood.
Fixing the coil with wooden blocks at 4 corners.

Labeling 2 nos.(one metallic & one adhesivetype) For specification, net wt. & gross wt.
Type of construction for Eye to Eye packaging

Strapping of coil with polyester strap around circumference at one place.

Putting paper |. D. Edge protector.

Wrapping the coil with VCI stretch film after putting silica gel bags (4 nos.) Inside the coil.
Wrapping the coil with HDPE film.

Covering the coil including its build up & bore with masonite / particle board.

Putting metallic I. D on coil.

Putting O.D edge protector (paper) on coil.

Putting circumferential polyester strap (3 nos.) & eye polyester strap ( 4 nos.).

Placing of coil on wooden skid Coil is to be tilted to eye-to-sky position.

Final strapping of coil and skid at 2 places with steel strap. Fixing the coil with wooden blocks at
4 corners.

Labeling 2 nos.(one metallic & one adhesive type) For specification net wt. & gross wt.
Packing Procedure for Online Tube Cleaning System and accessories

This procedure is applicable for the shipment of Onload Tube Cleaning System and accessories
by sea.
Packing details:

The Packing case shall be made of treated rubber wood. The design of the case shall be as per
Annexure IlIA & lIIB.

The Equipments shall be placed on the wooden base of the Packing case and fastened if
required to arrest the movement of the same.

Equipment shall be covered by Polythene sheet and inside wall surfaces of the wooden cases
also shall be covered by polythene sheet.

All Nozzles shall be closed with plywood dummies.

All electrical components assembled or loose shall be covered with polythene sheets along with
silica gel pack.

Silica gel desiccants shall be kept inside each case in sufficient quantities in order to absorb the
moisture.
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Thermocol packing shall be made for glass items like Ball vessel sight glass, Vpiece

sight glass & pressure gauge.

Silica gel desiccants shall be kept inside of each case to absorb the moisture.

A Packing list covered in a polythene envelope shall be fixed inside and outside of each packing

case.

Shipping marks and consignee address shall be painted on the outer surface of the case.

All handling instruction required for the case like top, sling, rain, handle with care etc, shall be
marked on the case as per the symbol attached.
Machined surface will be applied with Anti rust oil and covered by polyurethane sheet to protect

from external oxidation.

All valves will be closed with dummies to protect the internals and placed in the wooden case

which will covered by polyurethane sheet.
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[THS TYPE OF CASE TO BE USEDFOR THE
[FOLLOWING [TEMS:

. PUMP SKID

2. CONTROL PANEL

3. LOOSE ITEMS, TOOLS' TACKLES,
4.DPMS, BRM

5.3PARES

s

6. CLEANING BALLS

7. CABLES A ACCESSORES

‘Shipping mana 3 Conignee
Address

)

SHEET 08 0f 10

103


6218466
Textbox


1006041/2022/BAP-9787_MKTING

("

K iTFATR
affre

TITLE

TECHNICAL SPECIFICATION
FOR SEAWORTHY PACKING
FOR EXPORT JOBS

SPECIFICATION NO. PE-TS-888-100-A001

VOLUME 1|I B
SECTION D
REV.NO. O DATE 10/08/2010

SHEET

37 OF 52

[SHEET 09 of 10

104


6218466
Textbox


1006041/2022/BAP-9787_MKTING

{"%

105

E {TFATTR
affrr

TITLE

TECHNICAL SPECIFICATION
FOR SEAWORTHY PACKING
FOR EXPORT JOBS

SPECIFICATION NO. PE-TS-888-100-A001

VOLUME 1II B

SECTION D

REV. NO.(* DATE 10/08/2010

SHEET 38 OF 52

]SHEEI' 10 of 10


6218466
Textbox


1006041/2022/BAP-9787_MKTING

a

TITLE SPECIFICATION NO. PE-TS-888-100-A001
VOLUME 1|l B

TECHNICAL SPECIFICATION

FOR SEAWORTHY PACKING | SECTION D

FOR EXPORT JOBS REV. No.o| DATE 10/08/2010

SHEET 39 OF 52

104

11.0

1.1

11.11

11.1.2

PACKING OF LOOSE ITEMS

Loose mechanical, electrical and C&I items e.g. valves, fittings, pressure/temperature
gauges/switches, circuit breakers, relays etc shall be individually wrapped using polyethylene
sheets/U foam/ thermocol sheets/air bubble sheets depending upon the items and then packed
in wooden boxes. The left out spaces and top of the boxes shall be filled with rubberized coir to
get proper cushioning effect, Special attention shall be paid to relays, instruments etc for
arresting the movements of their operating mechanism during transportation.

The construction of wooden packing cases shall be as per clause 9.3.1 retaining its all features
concerning strength of the box. The construction of wooden packing case for electrical and C&l
items shall be as per fig-16.

Inner surface of 6 sides of the box shall be lined with bitumen coated hessian polyethylene kraft
paper. Rubberized coir of min. 25mm thickness and 100 mm width shall be nailed to inner
surfaces of bottom and 4 sides of the boxes.

PACKING OF ELECTRICAL ITEMS
CABLES

Type of Equipment
All type of cables..

Type of Construction

New or practically new cable drums made of steel and painted with epoxy resin paint are to be
used. Cable ends are carefully protected before packing. Over the cables polyethylene sheet
shall be wrapped and then sealed properly. Cable drum can be put in wooden crates for ease
in transportation and handling. (Wooden cable drum is also acceptable, however vendor to
furnish constructional details for approval).
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A\ :
STEEL DRUM DRAVG (TYPch)

—

640
40
Dimension in mm,
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11.2

11.2.1
1)
2)

3)

5)

STEEL DRUM DRAWING (T1fcsat)
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PACKING OF CABLE TRAYS & ACCESSORIES AND CABLE TRAY SUPPORT MATERIAL

Cable trays can be packed in wooden boxes as per fig 1 to 11 or in steel boxes. Details of steel
box construction is as indicated below.

All Dimensions are in "mm" unless otherwise stated.

Packing Box shall be fabricated using 50x50x6mm MS Angle, 50x3mm Flat, 2.5 mm thick C
Channel, 1Tmm & 1.6mm Thick sheet.

Finish of Packing Box Shall be Galvanized.

Angle & Channel Section forming part of the Main frame shall be welded thoroughly with each
other to give a rigid structure.

Sheet Section and Flat section shall be bolted/ Riveted/ Welded suitably to the Main frame
stated in '4' above.

4Nno0
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n

8)

9)

10)

Welding Portion on galvanized surfaces shall be painted with Zinc Rich Paint.

Dispatch details such as consignor/consignee address, contract and case details, 'country of
origin, port of delivery, stacking instructions shall be written on one of the side of boxes. An
anodized aluminium plate as per details and specifications given in page 3 of 5 shall be
provided on the boxes

One copy of packing slip wrapped in polythylene bag covered with suitable aluminium .packing
slip holder to be nailed on the external surface of the box. One more copy 9f the packing Slip
wrapped in polythylene bag to be kept inside the box at the prominent place.

INDICATION MARKS ON THE BOXES: Markings shall be provided on the boxes indicating
position of Boxes for handling, storage and nature of consignment. For guidelines referred page
4 of 5. The ink issued for this purpose as well as for marking dispatch instruction shall be
indelible/non-washable marking ink.

Each item as mentioned in BOQ shall be packed & supplied as a set comprising of required
numbers of associated fasteners & hardware etc
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STEEL PACKING (TYPicAL DETAILS)

BACK SIDOE OF BOX
Note:

1. "C" Channel to be'ised on Bottom Frame.

2. 50x50x%6 Angle to be used Vertically on four sides of the
Box and Horizontally on four sides on the top Frame.

3. 1.6mm thick sheet (plain) on Bottom Plate.

4. 1.0mm thick sheet to cover top & four sides of BOX.

5. 50x3 Flat as additional cross members to be used
Harizontally & Vertically on top & Four Sides of Box.

6. Anodised Alfuminium Plate for Marking.

7. Hinged Inspection Window.

BOTTOM FRAME ARRANGEMENT

—

| \

41

2.5 44 i DETAILS OF "C" CHANNEL

Py qr

P

e o
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11.3 PACKING FOR STATION LIGHTING SYSTEM

11.3.1

a)

c)

d)

11.3.2

d)

Aspects of packing specific to equipments / items of station lighting system are given here. All
other instructions / aspects as per the main specification of export packing which are not
covered here shall also be applicable.

For LIGHTING TRANSFORMER, DISTRIBUTION BOARDS, LIGHTING PANELS,

Construction of packing case for LIGHTING DIATRIBUTION BOARDS, LIGHTING PANELS,
TRANSFORMER . shall be EITHER as per FIGURE 1,2,3,5,6,7,8,9,10,11 OR FIGURE
14,15,16.

Each Panel/Transformer shall be individually covered with double polythene sheet of thickness
175 microns minimum.

All the 6 inner surfaces of packing shall be nailed with bitumen coated hessian polythene craft
paper. Wherever 2 pieces of craft paper are used, the joint shall have minimum overlap of
20mm.

For the top frame it shall be project on all sides by 100mm and shall be nailed on sides .

The gap between the panels and packing case shall be filled with rubberized coir of thickness
50mm minimum and width 100mm. The distance between two consecutive supports of
rubberized coir shall be less than 500mm.

Silica get packed in cotton bags shall be placed at different positions inside the packing.
Packing case shall be finally covered with Gl sheet of thickness 0.4mm minimum.

For LUMINARIES, RECEPTACLES. EMERGENCY LIGHT, 240/24V TRANSFORMER,
CEILING FAN, SWITCH BOARDS, FLEXIBLE CONDUIT, WIRES, EARTH WIRE. JUNCTION
BOXES, ERECTION COMMIOSSIONING SPARES, RECOMMENDED SPARES , ERECTION
MATERIAL AND CONSUMBALES

Construction of packing case for THE ABOVE MATERIAL shall be as per FIGURE 1to11.

Items placed inside the case shall be covered with double polythene sheet of thickness 175
microns minimum.

All the 6 inner surfaces of packing shall be nailed with bitumen coated hessian craft paper.
wherever 2 pieces of craft paper are used, the joint shall have minimum overlap of 20mm. For
the top frame it shall be project on all sides by 100mm and shall be nailed on sides.

Silica get packed in cotton bags shall be placed at different positions inside the packing.

11.3.3 For CONDUIT PIPE

a)
b)
c)
d)

11.3.4

11.3.5

As per international practice pipes are shipped in open bundles with metal strapping. Packing
as per attached figure A shall be provided which is described as following:

Each bundle shall be wrapped with 2 layers of 175 microns thick polythene sheet.
Then bundle will be wrapped with bitumen coated hessian craft paper.

Bundle shall be strapped with steel straps.
An anodized aluminium packing description plate as per Figure No. 13 shall be provided.

For POLES

Poles will be wrapped with 2 layers of minimum 175 microns thick polythene sheet and then
with bitumen coated hessian craft paper, packed as per Figure — C i.e. bundling.

For STRUCTURAL STEEL
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Structural steel will be different sizes and shapes. Hence it will be packed as per Figure No. B

and described as following :

Each bundle shall be wrapped with 2 layers of 175 microns thick polythene sheet.
Then bundle will be wrapped with bitumen coated hessian craft paper.

Bundle shall be strapped with steel straps.

An anodized aluminium packing description plate as per Figure No. 13 shall be provided.
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FIGURE "A"

1) LAYER OF BITUMEN COATED HESSIAN KRAFT PAPER.
C 2) LAYER OF POLYTHENE SHEET.
3) METAL STRAPPING.

4) CONDUIT PIPES.

5) SILICA GEL POUCHES.

6) BUNDLES OF CONDUIT PIPES.
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FIGURE "B"

1)  LAYER OF BITUMEN COATED HESSIAN KRAFT PAPER.
C 2)  LAYER OF POLYTHENE SHEET.

3)  METAL STRAPPING.

4)  STRUCTURAL STEEL.

5)  SILICA GEL POUCHFS.
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11.4 PACKING FOR DC BATTERY

a)

b)

d)

e)

i)
i)

iv)

9)

11.5

11.5.01

The packing procedure for seaworthy packing of DC Battery is defined below, which is capable
of withstanding impacts, compression, vibration, toppling, sea water spray, prevention against
rust, temperature and extreme atmospheric conditions. Aspects of packing specific to
equipments / items of DC Battery are given here. All other instructions / aspects as per the main
specification of export packing which are not covered here shall also be applicable.

The packing procedure consists of various stages namely primary packing, cushioning,
securing, desiccant, outside packing box, Runners/ sliders/ transverse bars of plywood, etc.,
provided for each movement.

The packing boxes shall be made up of plywood boxes (thickness 9mm min.) with blocks at the
bottom of the box for provision for handling the boxes using the forklift. The packing boxes sizes
are generally standardized to half-euro size (capable of handling equipment’s weight).

Rubberized coir of 25mm thickness shall be provided as cushioning material at the bottom
and thermocole of 20mm shall be provided inside on all four sides. Other than this
polyethylene film wrap or cover also will be provided. Left out spaces to be filled with
rubberized coir/ thermocol to get cushioning effect.

Silica gel in dust free air permeable cotton/paper bag shall be placed in the packing boxes for
storage period of 1 year as per IS 304 (1979)

While packing the cells, transit caps (polypropylene) of red and blue shall be used for big size
cells for ensuring that cells does not get damaged during the transport due to vibrations etc.

The battery accessories shall be packed with suitable precautions as follows:

Copper connectors shall be packed after making bunches with lead wire seals to avoid
misplacement.

Hardware items shall be packed in polyethylene bags (Thickness > 0.175mm) with item slip
Battery rack shall be packed in dismantled condition, wrapped with polyethylene sheet

For Ni-Cd type battery, electrolyte in solid form for dry cells shall be packed in cans with KOH,
LiOH being packed separately.

Galvanized Steel straps are provided for binding the packing box sides.

The handling instructions shall be marked in indelible/ non-washable ink, indicating the upright
position.

PACKING OF SERVICE TRANSFORMERS(OIL FILLED) & ACCESSORIES

This instruction is applicable for packing of transformers (oil filled), its accessories and
components so as to ensure safe delivery to end user. Aspects of packing specific to
equipments / items of transformers(oil filled) are given here. All other instructions / aspects as
per the main specification of export packing which are not covered here shall also be applicable.

PACKING DETAILS :

Items shall be packed in case / crates as per the shipping list.
All fragile items and small items shall be packed in cases and to be marked as “Fragile, handle
with care Fragile items”.

Fragile accessories are to be first packed in their original boxes (VENDOR's packing). Very
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11.6

12.0

small / delicate items such as glass thermometer, door keys shall be packed in separate box.

In case original box is found damaged, suitable alternate box or packing method using felt or
foam sheet and polythene wrap to be used.

These boxes are then placed in identified wooden boxes. Inside of such boxes are lined with a
layer of polythene sheet, packing wool / grass and another layer of polythene sheet before
placing the boxes. All boxes are then wrapped with this polythene sheet before closing the box.
Fragile items shall not be placed loose, one above the other inside the case.

All wiring cables, connection flats of non-ferrous materials, CTs, valves bellows shall also be
packed.

ltems like CTs, Oil communicating bushings, insulators, wired equipments and housings such
as RTCC Panel, M. Box, Drive Mechanism, thermometers, gauges shall be wrapped in
polythene from all around.

Buchholz relay and OSR relay openings will be blanked using covers, before putting them in the
box

Iltems shall be carefully lowered and arranged inside the crate / case and each item shall be
locked from all sides in such a way to avoid its movement in any way. Wooden stoppers and
separators shall be provided for this and nailed to the crate / case wood.

Wooden planks and batons in contact with fragile items shall be provided with kit foam at the
locations of contact.

Oil communication bushings shall be packed in separate case on V or U shape wooden felted
supports, as in case of condenser bushings.

While placing and arranging the items inside the crates / cases, these shall be verified for
correctness and then the packing note shall be signed. The cover top of the crate / case shall

then be closed.

The main equipment like transformer tank shall be packed suitably to prevent any damage
during transit / storage. Support structures like frame, header supports etc. shall be
crated. Conservator headers shall also be crated. Radiators pipe work and other instruments &
components shall be packed in cases. All the cases shall be lined with polythene from inside.

ALTERNATIVE PACKING CASES FOR CONTROL PANELS AND SWITCH GEARS

For Control and switch gear panels, construction of wooden packing cases may be provided as
per fig 14 & 15 and as detailed below.

Thickness of planks for all sides, binding and jointing battens shall be at least 25 mm. Width of
the plank shall be at least 125mm and that of binding and jointing planks shall be at least
100mm.

Top frame shall be suitable so that it does not collapse due to sandwiching between slings while
lifting. Longitudinal and traverse bars for the bottom wooden pallet to be suitably selected.

Diagonal bracings shall be as per cl 9.3.1.3 and all other requirements shall be as per clauses
9.3.1.4t09.3.1.6.

Containerization
As required by BHEL, the VENDOR shall stuff the GOODS into 20 or 40 foot containers (dry,

open top, flat racks, etc.).
The maximum inside dimensions of containers are to be considered:
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12.2

13.0

14.0

40 foot containers: 11.80 mx2.20mx 2.05 m
20 foot containers: 5.80 m x2.20 m x 2.05m

The present definition of containerization is valid for sea containers only. Vendor to check the
size of containers before start of packing of equipment.

Protection of Cases/Crates

Since shipping containers are in general not water tight, packing in contact with the floor of the
container shall be raised in order to prevent it from being damaged by the accumulation of
water.

Mechanical Constraints .

The mechanical constraints for “general use” closed containers are of a different nature (height
of “stacking” being limited inside the containers), the packing for the GOODS may be of a lighter
structure. However, it is necessary that the packing be appropriate so as to protect the GOODS
on site during the storage period, as required after discharging of the GOOD'S from the
containers.

Note:

It is the responsibility of the VENDOR to ensure that the cases/crates are stowed, secured and
fastened inside the container. The VENDOR will take all necessary precautions to conform to
the maximum weight allowed and the centre of gravity of the container. The securing and
fastening of the cases/ crates can be carried out by nailing timbers on the bottom or on the
vertical sides of the container.

Other Services to be provided by Vendor

In addition to the packing and shipping documents, VENDOR must also carry out the following
services, which shall be included in his quotation:

Carriage of VENDOR's sub-contracted equipment and material, which must be re-grouped in
VENDOR's or PACKER's workshops, whilst waiting for packaging.

BHEL reserves the right to postpone the shipping of the GOODS. In this event, any storage and
insurance costs during the first ninety (90) days shall be borne by the VENDOR.

Loading, including lifting, securing, lashing, and stowing, of all cases, crates, or packages onto
means of transportation such as, but not limited to, trailers, containers, etc.

Responsibilities and Guarantees

VENDOR is responsible for the choice of category for packing according to the transport
facilities used, and on the basis of the present document. In case of doubt or disagreement
regarding the choice, VENDOR must inform BHEL prior to packing and await BHEL's approval.
All phases of packaging, marking, loading, etc. will be subject to BHEL inspection.

BHEL reserves the right to reject the packing when the packing does not conform to these
instructions and/or when the packing does not ensure perfect protection of the GOODS.
VENDOR is responsible for the weights and dimensions declared, and the marking of the
packages.

The documents must be in strict conformity with the packing contents.
The packing specified in these "Packing, Marking and Shipping Instructions" is guaranteed for a
twelve (12) months storage period after delivery on site.

VENDOR is responsible for providing storage recommendation adapted to the GOODS.
According to this guarantee, VENDOR is held responsible in the event of goods becoming
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useless, damaged or broken, as a result of poor packing and/or stowing, or due to corrosion,
subsequent to insufficient or inadequate protection. All direct or indirect costs resulting thereof,

will be back-charged to VENDOR.
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Specification for Pressure Gauge

Type of Pressure Gauge

Bourdon

Range

0-10 Kg/Cm?2

Quantity

As per Specification




Specification for Expansion Bellows

Size

Correspond to suction and
delivery size of pump

Material Details

Bellow Material: Outer & Inner Layer

Neoprene

Caracas High Grade Natural Rubber
Reinforced With Nylon Fabric & Steel Wire.
Flange Drilling B-16.5 ASA150#

Design Details
Design Pressure Kg/Cm2 10
Test Pressure Kg/Cm2 15
Design Temp. 65 Deg. C

Movement

Axial Expansion 15mm
Axial Compression 15mm
Axial Spring Rate 18.92 Kg/mm
Lateral Deflection 10/5mm
Shore Hardness of Rubber 6515




ALL DIMENSIONS ARE IN 'mm’' Unless Otherwise Specified
WASHER 3mm Ddx2
'N' Hol
Oée Rl
. )
HEEHE——— St
£ 5
@— PURCHASER
Zi (D RUBBER EXPANSION JOINT * at Room Temperature (5&(6) CONTROL UNITS
L L SNo | Matcode | NB op | pcD | @d N L |QiY (Nos) | PesionPressure | Hyctoles pressure SNo NB A @D QTY/REJ [Nos]
1 RWT70612001 100 229 191 19 8 150 4 10.0 150 1 100 280 16 2
RUBBER EXPANSION JOINT ASSY 2 | RWT70612002| 150 279 241 22 8 150 14 100 150 2 150 320 18 2
3 RWT70612003 200 343 298 22 8 150 15 10.0 150 3 200 320 22 3
4 RWT70612004 250 406 362 25 12 200 6 10.0 150 4 250 380 22 3
TOLERANCE:- AS PER FSA STANDARD 5 RWT70612005 300 483 432 25 12 200 14 10.0 150 5 300 400 24 3
6 RWT70612006 350 533 476 29 12 200 6 10.0 150 6 350 400 24 3
7 RWT70612007 400 597 540 29 16 200 6 10.0 150 7 400 420 27 4
8 RWT70612008 450 635 578 32 16 200 12 10.0 150 8 450 420 27 4
RRID *1 HD *1.50 R +5
Dd *1.50 [— e
Dd x1 #
N HOLES B +5 6 NUT&LOCK NUT 1S:1367 CL. 6.0 (Hot -Dip Galv)
f 5 CONTROL ROD SEE TABLE [15:1367 CL. 6.8 (Hot -Dip Galv)
OD 2 €5 ! 4 [STRETCHER PLATE 15:2062 GR. A (Hot -Dip Galv)
* ~ 3 COMPANION FLANGE - NOT IN OUR SCOPE
SPLIT IN 2 HALVES r+5 | AED | = -l |- T2 2 RETAINER RING 2 15:2062 GR. A (Hot -Dip Galv)
| RUBBER EXPANSION JOINT | RUBBER
(2 RETAINER RING (@) STRETCHER PLATE POS DESCRIPTION QrY MATERIAL
S.NO NB RRID oD PCD @d N S.NO NB A B @D @d R r T QTY/REJ [Nos] BILL OF MATERIALS
1 100 146 229 191 19 8 1 100 75 60 19 19 20 20 10 4
2 150 200 279 241 22 8 2 150 95 60 22 22 20 20 12 4
3 200 260 343 298 22 8 3 200 117 60 25 22 25 25 12 6
4 250 316 406 362 25 12 4 250 95 65 25 25 25 25 16 6
5 300 370 483 432 25 12 5 300 113 70 27 25 30 25 16 6
6 350 420 533 476 29 12 6 350 124 70 27 29 30 30 16 6
7 400 470 597 540 29 16 7 400 105 75 30 29 30 30 16 8
8 450 520 635 578 32 16 8 450 113 75 30 32 30 30 20 8
DESIGN DATA
S.No Description Value/ Specification
1 |MATERIAL Neoprene Inner Tube & Outer Cover MOVEMENT CAPABILITES @ DESIGN PRESSURE
2 FLOWING MEDIUM Brackish water at ApH 5 to 8.5 S.No MOVEMENT CAPABILITES @ DESIGN PRESSURE Value/ Specification
3 |SHORE HARDNESS 6525° Shore A 1 AXIAL EXPANSION 10mm
4 |TEMPERATURE Max. 50° C 2 AXIAL COMPRESSION 10mm
5 |DRILLING STANDARD ANSI B 16.5 CL 150 3 LATERAL DEFLECTION 10mm

Note:1. One set of control rod assy,shall consist of 1 stud 2 gusset plate, 4nuts, 4 lock nuts & 4 Washers
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Specification for Y-type Strainer

Type of strainer

Y type

Size of strainer

To suit the inlet size of pump

Casing MOC

Carbon steel

Element MOC

SS 316

Pressure drop requirement

0.5 psi at 100% Clean Condition

degree of Filtration

Mesh 40

Operating Pressure

As per pump operating range

Free Flow Area of Strainer

4times of Pipe Cross Section Area

Companion Flanges, Gasket & Nuts & Bolts

Required




NO. | DESCRIPTION MATERIAL QTY.
01 BODY ASTM A 216 Gr. WCB 1
02 COVER ASTM A 216 Gr. WCB 1
03 SCREEN S.5.304/8.5.316/ G.M. 1
04 COVER STUD & NUT| CARBON STEEL -
05 | GASKET GRAPHITE 1

TECHNICAL DATA

DESIGN & MANUFACTURING STD.

TESTING & INSPECTION STD.

END CONNECTIONS :

FLANGED AS PER ANSI B 16.5

SHELL WALL THICKNESS

ANSI B 16.34

FACE TO FACE:

AS PER DIN ND-40 TYPE/ANSI B 16.10

—~ A —
‘T‘N @ M-HOLE DIA. *F%
\ N-NO o_n. HOLE
_ PCD - Equispaced |
|
s ©H
|
A
SIZE CLASS - 150
IN. |MM.] NB [ A B |@C| @D |@M| N | PCD
1" 25| 25 (127 111.0| 511080 16| 4 | 79.2
1.1/2" 40| 38 165|142 731270 16 | 4 | 985 SIZE ND - 40
2" 50 [ 51 (203157 92|1520| 19 | 4 |120.6 IN.[MM| NB| A | B [@C| @D M| N | PCD
21/2" 65| 64| 216 [17.5( 105 [ 178.0 | 19 | 4 [139.7 1" 25 25 (160 18 | 68| 115 | 14 | 4 85
3" 80| 76 (2411190127 |1905| 19 | 4 | 1524 1.1/2" 40| 38 (200 18 | 88| 150 | 18 | 4 | 110
4" 100 | 102 | 292 [ 24.0| 157 {229.0| 19 | 8 |190.5 2" 50| 51230 20 | 102 | 165 | 18 | 4 | 125
5" 125 | 126 | 356 | 24.0| 186 [ 254.0 | 22 | 8 [215.9 21/2" 65| 64290 | 22 [122| 185 | 18 | 8 | 145
6" 150 | 152 | 406 [ 25.0| 216 [ 279.0 | 22 | 8 |241.3 3" 80| 76 (310 | 24 | 138 | 200 [ 18 | 8 | 160
8" 200 | 203 | 495|285| 270 | 343.0 | 22 | 8 |2984 4" 100 | 102 | 350 | 24 | 162 | 235 | 23 | 8 | 190
10" | 250 | 254 | 622 | 30.0 | 324 | 406.0 | 25 | 12 | 362.0 5" 125 126 | 400 | 26 | 180 | 270 [ 27 | 8 | 220
12" 1 300 | 300 | 698 [ 32.0| 381 [ 483.0| 25 | 12 | 431.8 6" 150 | 152 | 480 | 28 | 218 | 300 | 27 | 8 | 250
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TECHNICAL SPECIFICATION FOR WATER PUMP

TSGENCO:FGD: WATER PUMP : ROS:9099 R00

YADADRI FGD-5X800MW

1.0 PROJECT INFORMATION:

As per Annexure A, Clause 1.0

2.0 APPLICABLE CODES & REGULATIONS

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/Japanese)
Standards.

3.0 WATER ANALYSIS:
As per Annexure A, Clause 3.0

4.0

INTENT OF SPECIFICATION

This specification covers the minimum requirements for the complete design,
material, manufacturing, shop inspection, testing at the manufacturer's works,
supervision of erection & performance testing at bidder’s works of water pumps along
with accessories, which is furnished in the Flue Gas Desulphurization system. The
following points may be noted.

a.

Each unit is envisaged with one FGD system. The details for the pumps is
envisaged in the Annexure A.

Bidder shall assume full unit 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 Enquiry
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
workmanship 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 accessories, 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

Page 4 of 20
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TECHNICAL SPECIFICATION FOR WATER PUMP

TSGENCO:FGD: WATER PUMP : ROS:9099 R00

YADADRI FGD-5X800MW

5.0 Scope of Supply & Services

1. All the pumps shall be supplied along with individual drive motor (IE3), Base Plate

along with required isolations, Coupling, Coupling Guard, Drain Plug Vent Valves,
Companion Flanges Foundation Bolt and Expansion Bellows (Neoprene) at inlet &
outlet , Pressure gauges at inlet & outlet, Y — Type suction strainer & other accessories
required for the smooth erection and commissioning of the pumps.

. First Fill of Consumables, Oil & Lubricants shall be supplied alongwith the main

supply.

6.0

TECHNICAL REQUIREMNTS

The pumps shall be designed for continuous operation. The pump shall be centrifugal
type capable of delivering the rated flow at rated head as specified in the respective
clauses.

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

All pumps shall be designed to withstand a test pressure of 1.5 times the maximum
possible pump shut off pressure under maximum suction pressure conditions

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 15% higher than duty point head.

Each pump will have a coupling of adequate size, designed for full load and capable of
supporting start —Up an overload moment.

The Pump coupling motor and base frame shall be supplied in assembled condition.
The Bidder at site without any implication shall assemble any items supplied loose.

Each rotating equipment shall be first statically balanced and then dynamically
balanced according to ISO 1940 (in the case of impellers this shall be done before and
after mounting of the service rotor shaft).

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 65.0 micron

The pumps shall be capable of starting with discharge valve fully open and close
condition. Motors shall be selected to suit to the above requirements.

Minimum motor 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 requirement at any
condition of the entire characteristic curve of the pump. Continuous Motor rating shall
be at 50 deg.C ambient.

Motor margin shall be as below

Page 5 of 20
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TECHNICAL SPECIFICATION FOR WATER PUMP

TSGENCO:FGD: WATER PUMP : ROS:9099 R00

YADADRI FGD-5X800MW

Pump rated BKW Motor rating

<22 kW 125% of pump rated BKW
22 kKW — 55 kW 115% of pump rated BKW
>55 kW 110% of pump rated BKW

10.

Make of the Bearings: SKF/FAG/ Equivalent subjected to customer approval.

11.

Make of seal: Flowserve / Eagle Burgmann /Jone Crane / Equivalent subjected to
customer approval.

6.1

CONSTRUCTIONAL FEATURES

General:

The pumps shall be complete with drive motors, baseplate and other accessories.
The constructional features of the pump shall be as follows:

a). Pump casing shall have axially or radially split type construction. The
casing shall be designed to withstand the maximum shut-off pressure developed
by the pump at the pumping temperature. The casing shall be of robust construction.
Casing drain and vent connections shall be provided. (If applicable).

b). Impeller shall be made in one piece and securely keyed to the shaft. Locking
device shall be provided to prevent its loosening during all conditions of operation.

c). Wearing rings shall be of renewable type. Opposed wearing surface shall be of
hardened material and shall have a hardness difference of at least 50 BHN.

d). Replaceable shaft sleeves shall be provided to protect the shaft where it passes
through bearings and stuffing boxes. The end of the shaft sleeve assembly shall
extend through the packing gland. Shaft sleeve shall be securely locked or keyed to
the shaft to prevent loosening or rotation. Shaft and shaft sleeves shall be machined
and assembled for concentric rotation.

e). The design of the shaft shall take into consideration the critical speed, which shall
be at least 20% more than operating speed.

f). Pump bearings shall be of antifriction type. Bearings shall be readily accessible
without disturbing the alignment of pump.

g). Packed stuffing boxes shall be of sufficient length to prevent leakage along the
shaft and shall be complete with all packing and lantern rings required.

h). Pumps shall be furnished complete with an approved type of flexible - coupling.
i). Couplings guards made of expanded metal and bolted to the base plate shall be
furnished.

j)- The common base plate for pumps and motor shall be in one piece and shall be
made of fabricated steel.

k). Pump speed shall be less than 1500 rpm for pumps of capacity more than 10

Page 6 of 20
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TECHNICAL SPECIFICATION FOR WATER PUMP

TSGENCO:FGD: WATER PUMP : ROS:9099 R00

YADADRI FGD-5X800MW

m3/hr.

). 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 30% to 130% 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 in data sheets.

m). 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.

The power, head and flow characteristics of each pump shall be suitable for parallel
operation. The Power characteristics of the pumps shall be of non-overloading type.
All rotating parts of the pumps shall be statically and dynamically balanced.

The motor shall be rated for continuous operation and confirm to companion electrical
specification. However, motor rating shall not be less than the max. power demand
throughout the entire range of operation of pump. Design duty point of pump shall
match with the average value of maximum and minimum flow rates of the pump in the
stable operation zone.

A)

Casing, Gland & Stuffing Box

The material of the Casing, Gland & Stuffing Box shall be of 2.5 Ni Cast iron to IS
210 Grade FG260 or equivalent.

The casing and flanges shall be designed to withstand the maximum shut-off pressure
developed by the pump.

Lifting provision (Lugs) of pump should be provided.

B)

IMPELLER & Wearing Rings (As applicable)

The Impeller & wearing Rings (as applicable) material shall be of Stainless Steel 316
grade.

C)

SHAFT AND SHAFT SLEEVES

All Shafts & Shaft Sleeves shall be of SS 410 grade. All Pump shafts shall be of ample
size to transmit the maximum possible output from the prime mover.

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

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

Page 7 of 20
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TECHNICAL SPECIFICATION FOR WATER PUMP

TSGENCO:FGD: WATER PUMP : ROS:9099 R00

YADADRI FGD-5X800MW

D)

BASE PLATE

pads for mounting pump.

A common base plate (epoxy coated) shall be provided for pump assembly & Motor
and the same shall be rigidly constructed, adequately braced and provided with finish

base plate
can be grouted in place without disturbing the pump and motor.

Suitable holes shall be provided for grouting and these shall be so located that the

Common base plate for Pump and Motor shall be in the scope of the bidder.

that effect is to be submitted as per inspection requirement.

Base plate must be stress-relieved for any residual welding stress and certificate to

E)

BEARINGS

necessary radial load as well as the net axial thrust

Make of the Bearings: SKF/FAG/ Equivalent subjected to customer approval.

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

F)

ACCESSORIES:

1.

FASTENERS

All fasteners shall be SS316 only irrespective of wetted / non-wetted parts.

6.2 POWER SUPPLY

1. | POWER SUPPLY |

The following voltage levels shall apply:

3 phase, 3.3 kV AC ,50 Hz : | Voltage for motors equal to /
bigger than 200KW and for
power distribution within the
plant.

3 phase, 415V, AC, 50 Hz Standard voltage for power

supplies to electric power
consumers and motors Above
0.2 KW and upto 200 kW.

240V AC / 3 phase 415 V AC, 50 Hz Standard voltage for power
supplies to electric power
consumers and motors Upto
0.2 kW.

1. All equipment’s shall be suitable for rated frequency of 50 Hz with a variation of
+ 3% & -5%, and 10 % combined variation of voltage and frequency unless

specifically brought out in the specification.

Page 8 of 20
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TECHNICAL SPECIFICATION FOR WATER PUMP

TSGENCO:FGD: WATER PUMP : ROS:9099 R00

YADADRI FGD-5X800MW

2.

Bidder shall design and supply the equipment suitable for satisfactory
operation under above mentioned power supply condition.

6.3

PACKING AND FORWARDING

Proper packing to be ensured.

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

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 oxidation. 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 from 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 shall 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.

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
weight characteristics are to be indicated.

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

a. Destination

Package Number
Gross and Net Weight
Dimensions

Lifting places

- ® oo O

Handling marks and the following delivery marking

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.

Page 9 of 20
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TECHNICAL SPECIFICATION FOR WATER PUMP

TSGENCO:FGD: WATER PUMP : ROS:9099 R00

YADADRI FGD-5X800MW

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.

The case number shall be written in the form of a fraction, the numerator of 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.

10.

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)

11.

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. Fragile components ( to be marked properly with a clear warning for safe handling

12.

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.

13.

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 item Code, Gross Weight and Net weight of Supplied items.

14.

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
followed by suitable wrapping.

6.4

Motor

Refer to technical specification TECI: LT MOTOR: REV 05; DATED: 28.07.2021 &
LT M OTOR: PROJECT SPECIFIC DETAILS

7.0

EXCLUSION
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The following work associated with the water pumps will be by others:
a. Civil foundations
b. Walkways, platforms and ladders
c. Element handling hoists

8.0

SPARES,TOOLS & TACKLES

8.1

START UP & COMMISSIONING SPARES

Start-up & Commissioning Spares shall be part of the main supply of the Water 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. The List of such spares
to be provided by bidders with their offer.

8.2

MANDATORY SPARES

Bidder to quote for below mentioned mandatory spares with break up price as per
Annexure A ( Clause 6.0):

Bidder shall quote for the Mandatory Spares List and it will be considered for L1
evaluation. Mandatory Spares Parts items shall be handed over separately and shall
not be mixed with the supply of the main equipment parts. Spares shall be sent in pre-
decided lots in containers/secure boxes. All boxes/containers are to be distinctly
marked in red color with boldly written “S” mark on each face of the containers. Spares
shall not be dispatched before dispatch of corresponding main equipment’s. Each item
shall be labelled in English and be packed against damage and sealed to prevent
deterioration from corrosion.

9.0

DEFECT LIABILITY & WARRANTY

The Bidder warrants that the equipments/items shall be free from defects in the
design, engineering, materials and workmanship of the Plant and Equipment supplied
and of the work executed. The Defect Liability Period shall be Twenty four (24) months
from the date of delivery or eighteen (18) months from the date of commissioning,
whichever first occurs. If during the Defect Liability Period any defect should be found
in the design, engineering, materials and workmanship of the Plant and Equipment
supplied or of the work executed by the Bidder, the Bidder shall promptly, in
consultation and agreement with BHEL regarding appropriate remedying of the
defects, and at its cost, repair, replace or otherwise make good (as the Bidder shall, at
its discretion, determine) such defect as well as any damage to the Facilities caused
by such defect.

In case of failure of the equipment to meet the guarantee, OWNER/BHEL reserves the
right to reject the equipment. However, OWNER/BHEL reserves the right to use

Page 11 of 20
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1022217/2022/BAP-WS(CON)

TECHNICAL SPECIFICATION FOR WATER PUMP

TSGENCO:FGD: WATER PUMP : ROS:9099 R00

YADADRI FGD-5X800MW

the equipment untii new equipment supplied by bidder meets the guaranteed
requirement .

10.0

PERFORMANCE GUARANTEE

All performance tests for Water 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 water pumps and its accessories

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

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

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

5) Acceptance tests to be carried out as per the procedure defined by the bidder,
which shall be submitted for customer approval.

6) 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.

11.0

BID EVALUATION CRITERIA FOR POWER CONSUMPTION:

As per Annexure A Clause 7.0

12.0

LIQUIDATED DAMAGES FOR POWER CONSUMPTION

As per Annexure A Clause 8.0

13.0

DOCUMENTATION

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
per Annexure-lll A. Annexure-lll 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, documents and drawings for review,
approval as specified under Annexure-lll B . All necessary GA drawings, sections, sub-
assembly drawings, specifications of main and sub components and necessary set of
operation & maintenance manual as asked by OWNER must be furnished by bidder in
soft and hard copy forms.

Unless agreed otherwise, Ten (10) hard copies and five (05) sets of electronic copies of

Page 12 of 20
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1022217/2022/BAP-WS(CON)

TECHNICAL SPECIFICATION FOR WATER PUMP

TSGENCO:FGD: WATER PUMP : ROS:9099 R00

YADADRI FGD-5X800MW

all documents are to be submitted in the English 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 format (e.g. PDF). However all the engineering related
information shall be furnished in soft form to BHEL.

14.1 ANNEXURE |- SCHEDULE OF GUARANTEES
Sl. Description Data
No
1. Rated capacity of pump m®/hr
2. Total head at design capacity M
3. Guaranteed shaft power kW

consumption at rated capacity &
head
4, Noise level at a distance of 1.0 dB(A)
meter from the equipment at site and
1.5 m above operating floor
5. Maximum vibration (peak to peak microns
amplitude at site)
Equipment Availability (%)
Pump Efficiency (%)

SIGNATUREOFBIDDER @ = = oo

NAME

DESIGNATION = e
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1022217/2022/BAP-WS(CON)

TECHNICAL SPECIFICATION FOR WATER PUMP

TSGENCO:FGD: WATER PUMP : ROS:9099 R00

YADADRI FGD-5X800MW

14.2 ANNEXURE-II - LIST OF DEVIATIONS/EXCEPTIONS TO THE ENQUIRY DOCUMENT
Sl | Clause | Page o o
No No No Description of Deviation

Note: Enlarge the table to incorporate items

SIGNATUREOFBIDDER @ e

NAME

DESIGNATION
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1022217/2022/BAP-WS(CON)

TECHNICAL SPECIFICATION FOR WATER PUMP

TSGENCO:FGD: WATER PUMP : ROS:9099 R00

YADADRI FGD-5X800MW

14.3

ANNEXURE-III

A) DOCUMENTS TO BE SUBMITTED ALONG WITH THE OFFER

Sl
No.

Description

No of copies
With proposal

Specification duly signed and seal on each

Anchor Plan & Civil foundation Loading

GA drawings of pump assembly

Data Sheet

Performance curve

Test Arrangement & Test procedure

Reference plant details

Required Electric power & other Utility List

Deviation List

Scope of Supply

o = B B P IR A I M Bl A

- O

Start-up & Commissioning Spares

—_ A A A | = = A A A =

SIGNATURE OF BIDDER
NAME

DESIGNATION
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1022217/2022/BAP-WS(CON)

TECHNICAL SPECIFICATION FOR WATER PUMP

TSGENCO:FGD: WATER PUMP : ROS:9099 R00

YADADRI FGD-5X800MW

B) DOCUMENTS TO BE SUBMITTED AFTER CONTRACT:

No of copies Delivery Time
NS(I)- Description After award of contract
1. | Utility Consumption 1 2 weeks after contract
2. | Foundation Data including 1 2 weeks after contract
Anchor plan
3. | Performance curve 2 2 weeks after contract
4. | GA Drawing 1 1 month after contract
5. | Cross section detail drawing 1 1 month after contract
6. | Data Sheet 1 2 weeks after contract
7. | Lubricating Chart 1 2 months after contract
8. | Installation and assembly 1 4 months after contract
procedure
9. | Inspection Certificate 1 In 2 weeks after test
10. | Manufacturing Schedule 1 2 weeks after contract
11. | Proforma Packing List 1 2 months prior to
12. | Pump and Motor Sizing 1 2 weeks after contract
Calculation
13. | Material Test Certificates 2 In 2 weeks after test
14. | Pre Commissioning Check 2 4 months after contract
15. | Quality Plan 4 1 month after contract
16. | Operation and Maintenance ¢ 10 hardcopies and 5 4 months after contract
Manual electronic copies in
English
17. | Start-up & Commissioning 2 1 month after contract
18. | Test Arrangement & Test 1 month after contract
procedure

SIGNATURE OF BIDDER

NAME

DESIGNATION
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1022217/2022/BAP-WS(CON)

TECHNICAL SPECIFICATION FOR WATER PUMP

TSGENCO:FGD: WATER PUMP : ROS:9099 R00

YADADRI FGD-5X800MW

14.4 | ANNEXURE-IV : TECHNICAL SPECIFICATION FOR SEAWORTHY PACKING

Applicable for Import Supply

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

SIGNATUREOF BIDDER @ = e
NAME = e

DESIGNATION = e
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1022217/2022/BAP-WS(CON)

TECHNICAL SPECIFICATION FOR WATER PUMP

TSGENCO:FGD: WATER PUMP : ROS:9099 R00

YADADRI FGD-5X800MW

14.5 Annexure-V: Data Sheet to be filled by vendor: (to be filled by bidder for each

pump)

SI. Description Value

No

TECHNICAL DETAILS

1 Make

2 Model

3 Application

4 Design Flow at Rated Speed
(m3/hr)

5 Minimum & Maximum Continuous
Flow (m3/hr)

6 Total Discharge Head @ design
flow MWC

7 Shut off Head @ MWC
upto 15 Percent

8 NPSH required (minimum) @
MWC

9 Hydraulic test pr.@ Kg/Sq. Cm

10 Pump efficiency -

10.1 At design point %

10.2 | At maximum flow %

11 Pump shaft power reqd. at design
point @ KW

12 Maximum shaft power required @
KW

13 Selected motor @ KW

14 Rated speed & critical speed @
rpm

15 GD2 of the pump @ kgm2

16 Operating flow range from design
point % : + -
Noise level at duty range dBA at

17 .
1.0 m distance

18 Vibration level -

18.1 | Displacement microns

18.2 | Velocity (Peak) mm/sec

19 Balancing quality as per ISO 1940
std.

Page 18 of 20

27



1022217/2022/BAP-WS(CON)

e TECHNICAL SPECIFICATION FOR WATER PUMP
TSGENCO:FGD: WATER PUMP : ROS:9099 R00
YADADRI FGD-5X800MW
Rotation of shaft viewing from
20 .
drive end
1 Tolerance on head and efficiency
at rated speed and flow.
CONSTRUCTIONAL DETAILS
1.0 Suction / Discharge nozzle
1.1 Size mm
1.2 Rating psi
1.3 Flange drilling standard
Nozzle Orientation looking from
1.4
DE
2.0 Material of construction / make
2.1 Pump casing
2.2 Impeller
2.3 Shaft
2.4 Shaft sleeve
2.5 Wear rings
2.6 Diffuser
2.7 Mechanical seal
2.8 Bearing housing
2.9 Fasteners
2.10 | Others if any
3.0 No. of stage
3.1 Impeller type
Impeller diameter Trimmed /
3.2 .
Untrimmed
4.0 Bearings
4.1 Type
4.2 Make
4.3 Lubrication Oil - Specification
4.4 Lub. Oil Quantity / pump Litre
5.0 Mechanical seal
5.1 Type
5.2 Make
5.3 Model
5.4 Drawing No
6.0 Performance curve references No.
7.0 Foundation Draws No.
7.1 Pump Dimension Lx W x H in mm
7.2 Pump Weight in Kg

Page 19 of 20
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TECHNICAL SPECIFICATION FOR WATER PUMP

TSGENCO:FGD: WATER PUMP : ROS:9099 R00

YADADRI FGD-5X800MW

COUPLING

1.0 Type

2.0 Make , Model No

3.0 Coupling guard Material

Dimension detail

4.0 enclosed

with BOM

5.0 Weight in Kg

BASE FRAME AND ACCESSORIES

1.0 Material

2.0 Dimension detail

in mm

3.0 Weight kg :

GENERAL

1.0 Shipping packag

e dim.in mm

2.0 Total assembly weight in Kg

3.0 Total shipment weight in Kg

SIGNATURE OF BIDDER

NAME

DESIGNATION
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ANNEXURE A

FOR

WATER PUMP
OF TSGENCO PROJECT

As reference to Tech Spec ROS: 9099 R00

CUSTOM ER
APPLICATION
PROJECT

: TSGENCO
: FLUE GAS DESULPHURIZATION SYSTEM
: 5X800MW YADADRI TPP

W ater Systems

BHH
# Bharat Heavy Electrical Limited

Ranipet — 632 406.
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TECHNICAL SPECIFICATION FOR WATER PUMP

TSGENCO' YADADRI/ ROS 9099/ ANNEXURE- A

CONTENT

1.0

PROJECT INFORMATION

2.0

PROVENNESS CRITERIA:

3.0

WATER ANALYSIS

4.0

PUMP DETAILS

5.0

PAINTING PROCEDURE

6.0

MANDATORY SPARES

7.0

BID EVALUATION CRITERIA FOR POWER CONSUMPTION:

8.0

LIQUIDATED DAMAGES FOR POWER CONSUMPTION

9.0

WATER TANK LEVEL

10.0

NOISE

11.0

PACKING & FORWARDING
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TECHNICAL SPECIFICATION FOR WATER PUMP

TSGENCO' YADADRI/ ROS 9099/ ANNEXURE- A

1.0 PROJECT INFORMATION:
a. | Owner TSGENCO
b. | Buyer BHEL, Ranipet
c. | Process/Application Flue Gas Desulphurization
d. | Site Location 5x800MW Yadadri Thermal Power Plant,

Veerlapalem Village, Dameracherla Mandal,
Nalgonda District, Telangana State

A) PROJECT LOCATION AND APPROACH

BHEL SITE OFFICE

5X800MW YADADRI THERMAL POWER
PLANT, VEERLAPALEM VILLAGE,
DAMERACHERLA MANDAL, NALGONDA
A | SITE ADDRESS | DISTRICT, TELANGANA STATE

EPC-CONTRACTOR

BHARAT HEAVY ELECTRICALS LIMITED
INDIA

Page 3 of 12
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1022217/2022/BAP-WS(CON)

TECHNICAL SPECIFICATION FOR WATER PUMP

TSGENCO' YADADRI/ ROS 9099/ ANNEXURE- A

2.0 PROVENNESS CRITERIA:

Bidder should have previous experience of design, manufacture, supply, erection
and commissioning / supervised erection & commissioning of the Water Pumps as
per criteria given in table below and the water pump(s) should have been in
successful operation for a period not less than One (1) year prior to Part-I (Techno-
commercial) bid opening date”

Sl
No.

Name of
Equipment

Type of Equipment
Equipment Rating

1

Water Pumps

Centrifugal 80% of the flow & 100% of the
pump head of the offered water
Pump(s)

The Bidder shall offer only proven design, which meets the Proveness criteria

indicated above. Necessary documentary evidences as per Annexure-l for
qualification shall be submitted along with the bid. If bidder does not meet the
specified Provenness criteria, they are denied to participate in this tender.

a) REFERENCE LIST as per format shown below

Project Perfo;manc
N CNJﬁlg’:grﬁer & |Flow | Head | Motor KW | Qty | rearof | Certificate/
No. Plant y Commg | Documentar
capacity y Evidence
1. to be
enclosed
. to be
enclosed

SIGNATURE OF BIDDER

NAME

DESIGNATION
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1022217/2022/BAP-WS(CON)

TECHNICAL SPECIFICATION FOR WATER PUMP

TSGENCO' YADADRI/ ROS 9099/ ANNEXURE- A

3.0 WATER ANALYSIS:

Process water is envisaged for Emergency Quenching. Process water analysis is provided

below-

Sr. No. Parameter Unit Clarified Water Analysis
k 1% Calcium as CaCO3 ppm 1219
2, Magnesium as CaCO3 Ppm 74.1
Sodium as CaCO3 Ppm 184.4

4, Potassium as CaCO3 Ppm 31
5. Iron in Soln ppm Nil
6. Total Cations as CaCO3 ppm 381.5
£ Bicarbonate as CaC03 Ppm 134.8
8. Sulphate as CaCO3 Ppm 80.9
9. Chloride as CaCO3 Ppm 161.0
10. | Nitrate as CaCO3 Ppm 3.5
11. | Total Anions as CaCO3 Ppm 381.5
12. | Reactive Silica as Si02 Ppm 141
13. | Colloidal Silica as Si0O2 Ppm Nil
14. | Total Silica as Si02 Ppm 14.1
15. | Nitrites Ppm Nil
16. | Total Hardness as CaCO3 Ppm 196
17. | Total Suspended Solids 15
18. | pH Value at 25°C - 7.0-8.2
19. | Turbidity NTU 15
20. | Fluoride ppm 13

The following chemical dosage have been considered on the Raw water analysis for Pretreatment Plant
& above clarified water analysis has been arrived.

Chlorine dosing : 5 ppm Alum dosing : 50 ppm
Lime dosing - 20 ppm Poly electrolyte (PE) : 1ppm

SIGNATURE OF BIDDER = -

NAME

DESIGNATION
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35

TECHNICAL SPECIFICATION FOR WATER PUMP

TSGENCO' YADADRI/ ROS 9099/ ANNEXURE- A

4.0 PUMP DETAILS:

Sl.
No Description

1. Number of pumps

Drive M otor

Capacity of the Pump
Head of the pump
Coupling

Type of Pumps
Specific Gravity
Viscosity

Fluid medium

W ater Characteristics

S g |® N & LN

- O

M ode of operation
M aximum operating
temperature

-t
S

-t
w

M aximum operating speed

-t
-

Service
pH
Chloride as CaCO3

-t b
o o

17. Casing, Gland and stuffing Box

Impeller (Wear Rings, as

18.

applicable)
19. Shaft & Sleeves
20. Sound (maximum)

21. Operating Range
22. Power Loading for Bid Evaluation
Power Consumption (Ceiling

23.
value)kW per pump

Mist eliminator

Unit Process water wash &
Pumps Emergency
Quench pumps
No’s (5W+5S)=10 (5W+58)=10
Included in the bidder’s scope of
supply
m3/ hr. 125 151
m 35 60
Direct drive
Horizontal centrifugal
-- 1.0
Pa-s 0.003
--- Process water
Asper 1.1 attached
-- Continuous
°C 45
rpm Max 1500
- Outdoor
7-8.2
ppm 161
2.5 Ni Cast Iron to 1IS210 Grade FG260
or Equivalent
Stainless Steel-316 grade
Stainless Steel-410
dB 85
% 30to0 130
Applicable Applicable
kW 23.0 46.0
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TECHNICAL SPECIFICATION FOR WATER PUMP

TSGENCO' YADADRI/ ROS 9099/ ANNEXURE- A

5.0 PAINTING PROCEDURE

Surface Preparation : Power Tool Cleaning to St 3 (SSPC-SP3)
Coating Procedure :
SI No. Coat Paint DFT Total DFT
um (min)
. Red Oxide Zinc Phosphate
1. Primercoat | 4 "e."15744.One Coat 35 pum per coat
2 Intermediate | One coat of Synthetic 35.m per coat
' Coat Enamle Coat to IS: 2932 Hmp
120 Microns
Two Coats of Synthetic

3. Finish coat Enamle Coat to IS: 2932 25 um per coat

Shade : Light Grey

GENERAL NOTES: -

. No painting is required for Galvanized, non-ferrous & stainless steel items, except as indicated above.

. Machined items are to be applied with coat of temporary rust preventive oil.

. All steel structures shall be provided with painting as given in the specification.

. Finish coat to be applied after an interval of min 10 hrs. & within 6 months (after completion of

intermediate coat).

5). Primer coat on steel shall be applied in shop immediately after blast cleaning by airless spray
technique.

6).All threaded and other surfaces of foundation bolts and it's materials, insulation pins, Anchor channels,
sleeves shall be coated with temporary rust preventive fluid and during execution of civil works; the
drier film of coating shall be removed using organic solvents.

7).Painting requirement for all electrical equipment shall be as per details identified in specification for the
respective equipment.

8).For the portion of steel surfaces embedded in concrete, the surface shall be prepared by Manual

cleaning and provided with primer coat of Chlorinated Rubber based Zinc Phosphate Primer of

Minimum 50 Micron DFT.

—_— — — ~—

1
2
3
4

SIGNATURE OF BIDDER s
NAME e

DESIGNATION s
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TECHNICAL SPECIFICATION FOR WATER PUMP

TSGENCO' YADADRI/ ROS 9099/ ANNEXURE- A

6.0

MANDATORY SPARES

Bidder to quote for below mentioned mandatory spares with break up price-

1. Casing Liners - 2 set for each type.
2. Bearings - 2 Set of Each Type

Note: Any change in size material design etc. that obviates one to one
replacement of the part shall be considered a different type.

Unless otherwise stated a set shall mean complete replacement for one
equipment.

7.0

BID EVALUATION CRITERIA FOR POWER CONSUMPTION:

POWER GUARANTEE: Bidder to specify the guaranteed power consumption
at motor input terminal per Pump operating at the duty point in their offer.

BID EVALUATION CRITERIA FOR POWER CONSUMPTION: Power loading
is applicable for the following Pumps

1) Process water Pump
2) Mist Eliminator wash.

In case, Guaranteed Shaft power offered by the bidder exceeds the base value
specified (Auxiliary Power at motor Input as per clause 4.i.19 & 4.ii.19), his bid
price will be loaded for excess power consumption as per the formula given
below.

Adjustment factor for excess power consumption in USD = (GPC-BV) X PL X
No’s of Working pumps. Exchange rate as applicable on price bid opening date
will be considered

GPC- Guaranteed Power Consumption quoted by bidder in KW
BV- Base Value for Guaranteed Power Consumption in KW
PL- Power Loading per KW shall be 200000/- Indian Rupee

8.0

LIQUIDATED DAMAGES FOR POWER CONSUMPTION

If actual shaft Power Consumption 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 given below-

Liguidated damage deductible in USD = (APC-GPC) X P X Total No’s of

Page 8 of 12
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TECHNICAL SPECIFICATION FOR WATER PUMP

TSGENCO' YADADRI/ ROS 9099/ ANNEXURE- A

Working pumps

Where
e GPC- Guaranteed Power Consumption quoted by bidder in KW
e APC- Actual Power Consumption in KW
e P- Penalty per KW : 200000/- Rs

Contractor's aggregate liability to pay liquidated damages for failure to attain
the functional guarantee shall not exceed Ten percent (10%) of the Contract
Price.

SIGNATURE OF BIDDER -

NAME

DESIGNATION
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TECHNICAL SPECIFICATION FOR WATER PUMP

TSGENCO' YADADRI/ ROS 9099/ ANNEXURE- A

9.0 TANK WATER LEVEL

Process water Tank Level is provided below:-

HH-6.5m

NL-63m

LL-13m

PROCESS WATER TANK PROCESS WATER PUMP

HH-65m

NL-6.3m

LL—-13m J—v
X

PROCESS WATER TANK  ME WASH & EMERGENCY QUENCH PUMP

LL: Low Low Level
NL: Normal /operating Level

HH: High High Level

SIGNATURE OF BIDDER -
NAME e

DESIGNATION
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TECHNICAL SPECIFICATION FOR WATER PUMP

TSGENCO' YADADRI/ ROS 9099/ ANNEXURE- A

10.0 Noise

Noise level measurement shall be carried out using applicable and
internationally acceptable standards. The measurement shall be carried out
with a calibrated integrating sound level meter meeting the requirement of
IEC 651 or BS 5969 or is 9779.

Sound pressure shall be measured all around the equipment at a distance of
1.0 m horizontally from the nearest surface of any equipment/ machine and
at a height of 1.5 m above the floor level in elevation.

A minimum of 6 points around each equipment shall be covered for
measurement. additional measurement points shall be considered based on
the applicable standards and the size of the equipment. the measurement
shall be done with slow response on the a - weighting scale. the average of
a-weighted sound pressure level measurements expressed in decibels to a
reference of 0.0002 micro bar shall not exceed the guaranteed value.
corrections for background noise shall be considered in line with the
applicable standards. all the necessary data for determining these
corrections, in line with the applicable standards, shall be collected during the
tests

SIGNATURE OF BIDDER -
NAME e

DESIGNATION
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TECHNICAL SPECIFICATION FOR WATER PUMP

TSGENCO' YADADRI/ ROS 9099/ ANNEXURE- A

11.0

PACKING AND FORWARDING

Each Package or shipping units shall be marked or stenciled on at least two
sides as per Annexure A

BHEL SITE OFFICE

5X800MW YADADRI THERMAL POWER PLANT, VEERLAPALEM
VILLAGE, DAMERACHERLA MANDAL, NALGONDA DISTRICT,
TELANGANA STATE

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.

SIGNATURE OF BIDDER -

NAME

DESIGNATION
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LT MOTOR: PROJECT SPECIFIC DETAILS

YADADRI FGD (Wa

ter Pumps)

INDENT NO: RFW21813 &RFW21814 Cust. No: R4R8, R4R9, R4S0, R4S1, R4S2

ENERGY EFFICIENT

IE3 as per latest version of IEC-60034

SUPPLY

1. Motors upto 0.2kW : 240V AC/415V
AC.

2. Lighting, Space heating, A.C supply
for Control & protective devices : 240V,
1@, 2W, 50 Hz.

3. Motors above 0.2kW and below
175kW: 415V, 3@, 3W, 50 Hz.

4. Motors 175 kW and Up to less than
1500 kW: 3300V, 3@, 3W, 50 Hz. 5.
Motors 1500 kW & above: 11000 V,
3@, 3W, 50 Hz.

Note - 415V or 3.3 kV may be adopted
by the bidder for the drives in the
range of 160-210 kW.

STARTING CURRENT

As per IS 12615 or relevant IEC
standard.

(Breakaway starting current as
percentage of full load current for
various motor rating shall not exceed
600% subject to IS/IEC tolerance of
plus 20% for Motors up to 1500kW)

Margin

LT motor & HT motor name-plate
rating at 50° C shall have at least 15%
margin and 10% margin respectively
over the input power requirement of
the driven equipment at rated duty

point

RATIO OF LOCKED ROTOR KVA TO KW

i) 50KW to 110KW

11

ii) 110KW to 200KW

9

MIN. SPACING BETWEEN GLAND PLAT

E AND CENTER STUD(IN MM)

upto 3KW As per manufacturer's practice
above 3KW and upto 7KW 85
above 7KW and upto 13KW 115
above 13KW and upto 24KW 167
above 24KW and upto 37KW 196
above 37KW and upto 55KW 249
above 55kw and upto 90KW 277
above 90KW and upto 125KW 331
above 125KW and upto 200KW 203
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PHASE TO PHASE/PHASE TO EARTH AIR CLEARANCE(IN MM) IN TERMINAL BOX

upto 110 10
above 110kw and upto 150KW 12.5
above 150KW 19

ADDITIONAL DATA TO BE INCLUDED IN DATASHEET

GRADE OF BALANCING OF MOTOR

STANDARD CONTINUOUS RATING AT 40DEG.C
AMBIENT

DERATED RATING OF MOTOR AT
50DEG.C(DESIGN POINT)

NO LOAD CURRENT OF MOTOR AT RATED
VOLTAGE AND FREQUENCY

STARTING TORQUE VALUE IN KGM

LOCKED ROTOR KVA @ RATED KW

POWER FACTOR AND EFFICIENCY AT 75% LOAD

POWER FACTOR AND EFFICIENCY AT 50% LOAD

Separate terminal box shall be

SPACE HEATER TERMINAL .
provided.

PAINTING 631 of IS5
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PRODUCT STANDARD
ELECTRICAL, CONTROLS & INSTRUMENTATION PAGE 1 OF 10
BAP / BHEL / RANIPET - 632 406
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VENDOR
SPECIFICATION COMPLIANCE/
REMARKS
1 SITE CONDITIONS
1.1 | Altitude above mean sea level >1000 m.
1.2 | Ambient temperature condition 6 to 50°C.
1.3 | Relative humidity 100%

1.4 | Atmosphere

Tropical, Dusty, salty, corrosive & highly polluted
as in a coal based Thermal power plant.

2 GENERAL

2.1 Reference standards

IS 15999, IS 12615, IS/IEC-60034,IS 1231, IS 6362,
IS 2253, IS 12065, IS 12075

2.2 | Design ambient

50 Deg.C

23 Application/ Type( Normal/ Energy
efficient)

As per the document LT MOTOR:PROJECT
SPECIFIC DETAILS

2.4 | Duty cycle

Continuous S1

2.5 Rated voltage, frequency & Phases

415V AC £10%; 50 Hz (+5% to -5%);
3 phase

26 Combined variation of Voltage and
frequency

10% absolute sum

2.7 Motors efficiency class

As per the document LT MOTOR:PROJECT
SPECIFIC DETAILS

2.8 Minimum starting voltage

80% of the rated voltage

2.9 Minimum voltage under which
motor will run satisfactorily

75% of the rated voltage for 5 minutes

Capacity to restart (at specified

2:10.
voltage)

i. Two successive starts from cold condition
ii. Two HOT restarts starts from Hot condition
iii. Three equally spread start per hour

211 High speed bus transfer
' withstand capability

Suitable to withstand 150 % of rated voltage

2.12 | Type of balancing for rotor

Dynamic balancing

2.13 | Direction of rotation

Suitable for both direction

2.14 | Direction of cooling air

Non-drive end to driving end

2.15 | Class of insulation

Class F with temperature rise limited to Class B.

2.16 | Winding treatment

The insulation shall be given tropical and
fungicidal treatment for successful operation of
the motor in hot, humid & tropical climate.

2.17 | Allowed winding temperature rise at

continuous full load

60°C by thermometer method &
70°C by resistance method

2.18 | Accelerating Torque at minimum
permissible Starting voltage

10% of full Load Torque
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2.19 | Pullout Torque at rated voltage 205% of full load torque
. As per the document LT MOTOR:PROJECT
2.20. | Ratio of Locked rotor KVA to KW for SPECIFIC DETAILS
- As per the document LT MOTOR:PROJECT
2.21 | Starting current SPECIFIC DETAILS
The locked rotor withstand time ( LRWT) at 110%
S rated voltage (RV) under HOT condition shall be
2.9y | Starting Hne & locked rotor at least 2.5 sec more than the starting time at
withstand time 80% of rated voltage for motors with acceleration
time upto 20 sec at RV and 5 sec where the
accelerating time is more than 20 sec at RV.
2.23 | Momentary overload withstand 60% of full load torque for 15 second without any
capability damage.
2.24 | Over speed withstand 120% of rated speed for 2 minutes without any
mechanical damage.
2.25 | Hot thermal withstand curve margin of at least 10% over the full load current
2.26 | Cooling Totally enclosed fan cooled- IC 411(TEFC)
227 | Vibration The peak amplitude of vibration shall be as per IS
12075
908 | Maixe level Within the limits specified by IS 12065 / <85 dB at
1 meter distance from motor.
2.29 | Type of enclosure TEFC, IP 55 as per IS/IEC 60034-5
2.30. | Type of mounting Horizontal foot mounted.
Ball or roller type / bearings effectively sealed
. against ingress of dust. The bearing shall be so
2.31 | Bearings constructed that the loss of lubricating grease is
kept to minimum.
Sealed bearings are also acceptable
2.32 | Lubricant Type Grease
2.33 | Bearing life minimum life of 40000 Working hours
234 | Shaft extension Ke'y‘slotted bare shaft extension with key at the
driving end.
Weather proof IP 55 as per IS/IEC 60034-5;
2.35 | Terminal box Type Capable of being turned through 360° in steps of
90°.
Double compression type nickel plated brass
cable glands and annealed tinned copper
crimping lugs to suit the cable size
: |
=36 | Cablegland arel |ugs i) Size of power cables will be intimated after PO.
ii) For space heater cable glands and lugs suitable
for 2CX2.5 to be provided
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2.37 | Type of terminals Stud / screw type with plain washers, spring

washers / checknuts & lugs

738 Min.Spacing between Gland plate As per the document LT MOTOR:PROJECT
' and Center stud(in mm) SPECIFIC DETAILS

Phase to Phase/Phase to Earth air As per the document LT MOTOR:PROJECT

2.39
clearance(in mm) in Terminal Box SPECIFIC DETAILS

2.40. | Fault level 40KA for 0.25Sec

As per the document LT MOTOR:PROJECT

241 | Painting SPECIFIC DETAILS

2.42 | Space heaters:

2.42.a | i) Motors above 30 kW Separate space heater suitable for 240V, Single
Phase, AC,50 Hz
2.42.b | ii) Motors below 30 kW Winding shall be suitable for heating at 24 V,

Single phase, AC,50 Hz

As per the document LT MOTOR:PROJECT

2.43 | Terminals for space heater SPECIFIC DETAILS

Two numbers of Thermistors / RTD for each
phase as below are to be provided

A. Motors above 37 Kw shall have

2.44 | RTD for winding thermistors Or RTD if specifically called

for in enquiry.

B. Motor rated 160kW and above shall have

RTDs
2.45 | Bearing RTD For motors 132 Kw and above
Thermistors/ RTDs shall be terminated in an
2.46 | Terminals for RTD/ Thermistor auxiliary terminal box. Details shall be furnished
in TB diagram.
2.47 | Earthing Two no of earthing provisions on terminal box

and on motor body(on opposite sides)

As per IS/IEC 60034-8 and Additional data on
name plate :

a. Bearing DE/ NDE details.

b. Year of manufacture

2.48 | Name plate

2.49 | Lifting Device Eye bolt or lugs to facilitate safe lifting

3 INSPECTION & TESTING As per applicable quality plan
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4 DOCUMENTS

One set of technical data sheet as per the
enclosed format and Motor general arrangement
drawing giving foundation details, shaft details.

a) Along with offer:

Three sets of the following for approval:

1. Technical Data sheet as per the enclosed
format EC.DATASHEET:LTMOTOR:00

2. Motor general arrangement drawing giving
foundation details, shaft details and weight

3. Motor Terminal box arrangement drawing

4. Motor characteristic curves :
Torque vs Speed with load curve superimposed
Speed vs Current
Time vs Current

Thermal with stand curve
b) After placement of Purchase Load vs Efficiency

order ( within 15 days) Load vs Slip

Load vs Power factor

Speed vs Time

Load vs Current
5. Suggested steel crate packing drawing
(Drawing No:- 3-00-114-39893) or vendor
standard packing drawing subject to approval.
The following shall be submitted:

1.Guarantee certificate.

2.0 & M manuals.

3. Acceleration time and LRWT calculation shall

be submitted for review.

a) As per suggested Drawing No:- 3-00-114-39893
b)The packing shall meet the Transport,
5 PACKING Environment & Storage hazards.
c) As per Packing Procedure QA:Cl: STD:PR:03
or as per Manufacturer's Standard Practice
subject to approval.
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ECI: DATASHEET: LTMOTOR: 00
TECHNICAL DATA SHEET OF LT MOTOR

P.O No:
DATA SHEET - Customer No: Project:

CLNO | CHARACTERISTICS Y UR DT RUEGIbe T Ec sy

Vendor)
1.0 Application
1.1 Fan / Load Curve referred
2.0 Manufacturer
3.0 Type & frame size Is\ilgfr?al/ Energy efficient Frame
3.1 Degree of Protection e

4.0 Rated output in kW
4.1 Rated speed

415 V£10% AC; 50 Hz £ 5%;
5.0 Rated voltage , frequency & phases ( Check voltage as per Enquiry) 10%
absolute sum; 3 phase

6.0 Full load current Amps
7.0 Energy efficient As per IS 12615
8.0 Efficiency & power factor at Full load

Eff- Pf-
9.0 Efficiency & power factor at 75 % load

Eff- Pf-
10.0 Efficiency & power factor at 50 % load

Eff- Pf-
11.0 Duty Cycle SI - Continuous
12.0 Rated torque
13.0 Starting current As per IS standards
14.0 No load current (with mechanism coupled)

(at Rated.V and Frequency)

15.0 Starting torque in % of full load torque

16.0 Pull up torque in % of full load torque

17.0 Pull out torque in % of full load torque




1022217/2022/BAP-WS(CON)

PRODUCT STANDARD TECI: LT MOTOR: REV 05
ELECTRICAL, CONTROLS & INSTRUMENTATION PAGE 8 OF 10
BAP / BHEL / RANIPET - 632 406 EFFFECTIVE DATE : 28.07.2021

mER ANANEEREER BN N ENENENENEENNSNESESENENE NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NEN LB N

18.0 No load starting time
( without mechanism coupled)

: . a.Hot

19.0 Locked rotor withstand time at rated voltage b.Cold
20.0 Loclfed rotor withstand time at minimum a Hot

starting voltage b.Ciaild
21.0 Locked rotor withstand time at 110% rated o Hot

voltage b.Cold

Starting time at minimum starting voltage with
22.0 j

mechanism coupled
23.0 Starting time at rated voltage with mechanism

’ coupled
24.0 Maximum permissible starting time
25.0 Stator thermal time constant Minutes
26.0 Type & No of terminals brought out
27.0 Stator winding connection Delta / Star
. . . Class F; 60°C by thermometer method

28.0 Class of insulation & temperature rise FT0E by resistamee methed.
29.0 Minimum permissible starting voltage Volts
30.0 Resistance per phase at 20Deg C ( Indicative ) Ohms
31.0 No of successive starts in Hot condition

Quantity and power consumption of space

32.0 S Quantity: Watts:
33.0 Direction of rotation Bi-Directional.
Make:
34.0 Bearing make & type Drive End:
Non Drive End:
35.0 Lubricant quantity grade & recommended

interval of lubrication
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36.0 Type of mounting & shaft orientation Foot mounting; Horizontal.
Terminal Box
37.0 Location & angle of rotation
38.0 Gland size for stator winding
39.0 Gland size for space heater s .2CX2'§ AL
(armoured), if applicable.
40.0 Cable entry
41.0 | GD?of motor (kg-m?)
42.0 Total weight of motor ( kg).
43.0 Weight of stator ( kg )
44.0 Weight of rotor (kg )
45.0 Anticipated bearing life in Hours
46.0 Method of connection to driven equipment
Limiting rotor temperature for determining
47.0 g
safe stall time
48.0 RTD for winding/ Bearing
Applicable: YES NO
49.0 Grade of balance of motor
Standard continuous rating at 40 Deg C
50.0 A
ambient.
51.0 Derated rating of motor at 50 Deg C.
a. Locked Rotor KVA
52.0
b. Ratio of Locked rotor KVA / Rated KW
53.0 a. Motor Dynamic Load Upward/ Downward—
' b. Motor Static load Upward / Downward—
54.0 | PAINT SHADE

Vendor's signature and seal

Rev No :

Date :
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The following curves are to be enclosed during datasheet approval.

1.GA drawing , Terminal box arrangement
2.Torque Vs Speed with load curve superimposed.
3. Speed Vs Current

. Time Vs Current

. Thermal with stand curve

. Load Vs Efficiency

. Load Vs Slip

. Load Vs Power factor

. Speed Vs Time

0. Load Vs Current.

— 0 0 N N L B

The following information shall be specifically provided for motors suitable for VED drive (if
called for in eqny during datasheet approval in addition to datasheet.

1. Stator Resistance

2. Stator leakage reactance

3. Magnetising reactance
4. Rotor resistance referred to stator

5.Rotor reactance referred to stator

Vendor's signature and seal.

Date
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1.0

20

3.0

4.0

Purpose

The purpose of this specification is to describe minimum packing requirements for the
different items/equipment for all export Project and also to define marking and shipping
requirements during transportation by ship, road and air for all export jobs.

SCOPE

For export jobs, sea worthy packing capable of performing all necessary functions like
prevention of damage to the contents, sufficient to support frequent handling and lengthy period
of outdoor storage in adverse weather conditions are required. Workmanship and materials
used shall be of high standard meeting the technical requirements and in accordance with best
commercial export packing practices. Vendor shall be responsible for sea worthy export
packing, however it shall meet the minimum requirements specified herein. Equivalent or better
packing methods may be deployed subject to approval of the BHEL/Purchaser. Vendor shall
submit the packing procedure for its equivalent for purchaser's approval during detailed
engineering.

The scope this specification is to define VENDOR’s responsibilities in terms of:

Preservation of the GOODS/items/equipments before packing.

Packing of the GOODS for road, rail, sea and/or air transportation to desired destination i.e.
project site

Making cases/crates

Chemical Treatment/Fumigation before packing to prevent fungus, damage due to termite,
borer, rats, etc.

Marking of cases/crates.
Other Services required.

Application

This specification is applicable to all the goods to be transported to project site and requires to
be in transit for longer duration. However, for “Misc cable erection items”, “Fire sealing system”
& “Exothermic welding material”, the packing requirements shall be as per the procurement
specification.

Definitions

“BHEL” : Main EPC vendor

“OWNER” : Customer for a particular export project.

“VENDOR” : Company(ies)/VENDOR(s) to whom the BHEL has placed Purchase Order
for GOODS!/ items/system/package.

“GOODS”™ means all or part of the articles, material, equipment supplies including
technical documentation, as described in the Purchase Order, to be supplied
by VENDOR.

“PACKER”: Packaging Company to whom VENDOR intends to sub-contract the packing

in case they do not have own packing capability/facilities .

“FREIGHT FORWARDER" : Means the Company responsible for performing freight forwarding
activities.

General Information
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N

6.0

6.1

6.2

The following requirements are intended as minimum requirements, and compliance to these
requirements in no way absolves or relieves VENDOR of any responsibility or obligation
outlined in the Purchase Order. In all circumstances, the packing will be designed and
constructed in order to support GOODS during transportation as well as to prevent the Goods
from damage due to impact, extreme climatic conditions, sun and rain. It must be ensured that
the delivery of the GOODS to the jobsite by sea, road or air, in good condition.

GOODS shall be export packed in compliance with the best-established practices for
international projects, in accordance with the following instructions. In the event of any conflict
between these specified requirement and the established practices, specification requirement
shall govern.

Due to climatic conditions and the complex transport operation(s), it is essential that protection
and packing is of the highest standard. Packing means to efficiently protect the GOODS during
the total transport operation; from the moment they leave the factory until they are delivered to
the jobsite, including handling operations (loading/unloading) and storage.

When VENDOR do not have packing capabilities/facilities of their own and therefore intends to
sub-contract, VENDOR have to inform BHEL/Purchaser of the name and address of proposed
PACKER(s) for approval.

Criteria for Selection of Packaging

Packages are to be made according to categories, described in articles 8.1 to 8.5, depending on
the type of materials, their fragility and size.

These categories have been established for the protection of equipment and material during
multi-mode transports, i.e.: combination of overland and sea transport; containerization, air
transportation.

In a general manner, the GOODS have to be packed in such a way that crates, bundles, pallets
can be stored into General Purpose containers, wherever possible.

If VENDOR has any doubt about the correct method of protection or packing, he should contact
BHEL/Purchaser in order to mutually agree on the adequate type of packing to be used.

Materials can be classified in following categories

Hazardous Material
Non-Hazardous Material

Further to above categorisation, non-hazardous materials can be sub- categorised for selection
of packing.

Hazardous Materials

Though handling of hazardous material may is not applicable in the scope of this specification.
All hazardous material must be packed in adherence to the detailed requirement relating to
packing, marking and labelling set out in the most recent report of the Board's Standard
Advisory Committee on the Carriage of Dangerous Goods in Ships for sea freight, and the
Restricted Articles Regulations, laid down by the International Air Transport Association for
airfreight.

Non-Hazardous GOODS

The scope of this specification is to provide necessary guidelines for packing for power plant
equipment, components, Pipings & Valves, Fittings, other structural items, electrical items,
spare parts and erection materials. The procedure is defined in subsequent paragraphs in
details in clause no. 8.0.
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7.0

7.4

Marking Instructions & Despatch details, Storage Code
Marking Instructions & despatch details

Packages and crates will be marked with indelible black paint, resistant to seawater. Marking
must be perfectly legible.

The shipping marks, which will be as per fig-13, shall be stencilled on two sides and one end in
clear characters at least 5 centimetres high (where crate size permits, otherwise use optimum
size for each package dimension).

When the GOODS are to be shipped in containers then marking may be stencilled on one end
only. However, packages must be stowed in a manner that shows these marks.

Crates containing fragile articles must be packed with special precaution against risk of
breakage and must be stencilled on all sides "FRAGILE - HANDLE WITH CARE". Where crates
are not to be overturned, VENDOR must show on the crates, clear and readily visible
identification as per fig-12, to ensure they are kept in the correct position.

Packages/equipment of 2,000 kg or more must be marked with slinging points on all sides, in
addition to the centre of gravity marks.

Number packages consecutively i.e. 1 of 10, 2 of 10, etc. Do not duplicate package numbers.
VENDOR is responsible for any loss or damage caused by incorrect marking.

All cases/crates shall also be marked with the appropriate international standard graphic
symbols for handling as shown in Fig 12.

As a minimum, all cases/crates are to be marked clearly on all four sides with:

"HANDLE WITH CARE"
"RIGHT SIDE UP"
"KEEP DRY"

In the case of packages with a single gross weight totalling 2,000 kg and/or a height of more
than 1m, the centre of gravity shall be clearly marked with the symbol on two adjoining sides.
For all items of equipment with an eccentric centre of gravity this symbol shall be marked at the
bottom, side and top of the package.

The slinging and lashing points shall be marked with a chain symbol.

When packing in cases/crates, these packages shall also have metal corners at the slinging
points. (Fig-11)

External front and rear sides of the boxes to be planed for writing instructions.

Dispatch details such as consigner/consignee address, contract and case details, country of
origin, port of delivery, stacking instructions shall be written on one side of the boxes. An
anodized aluminum plate as per details and specifications given in fig-13 shall be provided on
one side of the boxes.

One copy of packing slip wrapped in polyethylene bag covered with aluminum packing slip
holder to be nailed on the external surface of the box. One more copy of the packing slip
wrapped in polyethylene bag is to be kept inside the box at the pertinent place.

57



1022217/2022/BAP-WS(CON)

TITLE SPECIFICATION NO. PE-TS-888-100-A001

VOLUME I B
TECHNICAL SPECIFICATION

FOR SEAWORTHY PACKING | SECTION D

FOR EXPORT JOBS REV. NO. O DATE 10/08/2010

SHEET 4 OF 52

7.2

8.0
8.1

8.1.1

8.1.2

Y

8.1.3

8.1.4

Storage Code

The type of storage required is required to be specified, it will be shown on each packaging in
RED colour.

X Crates or packages to be stored outdoor without covers

XX Crates or packages to be stored under tarpaulin

XXX  Crates or packages to be stored in covered or enclosed premises
XXXX Crates or packages which must be stored in air-conditioned premises

GUIDELINES FOR PACKING GOODS

In the subsequent paragraphs details of different types of packings for different types of
GOODS are defined. Vendor shall make packing details/procedure based on the guidelines and
submit for approval.

Packing for Pipe, Fittings, Flanges and Valves, Structural Steel

Particular attention should be brought to pipe, fittings, flanges, valves and structural steel.
Packing categories for piping and fittings will differ according to the diameter and wall thickness
of these products. VENDOR shall comply with the following established practice.

IMPORTANT NOTE:

Depending on the project schedule and availability of ocean vessels, the piping and
structural steel may be shipped in containers. In this event, VENDOR has to arrange the
packages in such a way it allows the stuffing into Open Top in gauge containers.

Pipe

Where practicable, pipe lengths shall be limited to 11.8 meters.
All pipes 2" included and below shall be packed in crates. All pipes to be capped and ends
sealed with waterproof tape.

Pipes over 2" up to 6", shall be bundled and banded in bundles of uniform length. Bundling is
carried out with U-IRON or traversal planks, joined with threaded connecting rods with locknuts.
Quantities and strapping positions depend on the lengths, with a 120 cm spacing to prevent
distortion. Bundle weight shall not exceed 2,000 kg. All pipes are to be capped and ends sealed
with waterproof tape (tape is nat necessary if end caps are of the pre-shrunk or self-sealing

type).

Pipes larger than 6" shall be shipped as single lengths with the ends capped. End caps are to
be of the recessed type to enable the use of soft faced hooks, but still completely sealing the
end and also protecting the weld.

All stainless steel piping must be packed separately in wooden crates. Any banding of bundles
is to be with the same material.

Pipe Fittings, Flanges and Valves

All pipe fittings, flanges and valves up to 6", are to be packed in cases/crates. For items over 6",
these may be fixed securely to a pallet base and enclosed in a crate, for protection. Where
valves have actuators attached, rigidity must be ensured for the valve and actuator. The
vulnerable parts of the actuator are to be completely protected within a wooden crate.

All stainless steel fittings, flanges and valves of all sizes, must be packed separately in wooden
crates. Any strapping is to be with the same material.

Structural Steel
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Structural Steel, reinforcing rods, bars, etc., should be packed in bundles of uniform length.
Refer to articles 8.1.2, for strapping requirements. Bundle weight not normally to exceed 2,000
kg. Fabricated structures and structural steelwork, etc, should be bundled and packed using
wooden beams and long bolting to secure the load.

8.2 Bundling - Packing Category |
8.21 Type of Equipment

Equipment which is not subject to damage by corrosion or mechanical effect, i.e. pipes, piping,
structural steel.

i Packing category |

Bundling by U-shaped iron— packing category | A

upper ensurethescrewing
transverse layer
4
i
Ei i ) {~structure
7 ) v X
SR J
RYRYERYAR) X alorgside
%J SANANL
RYRYCRYZR
%%%/ ' intermediate layers

8.2.2 Type of Construction
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8.3

C 8.3.1

8.3.2

Bundling has to be effected

By squared timber and threaded rods.

With an intermediate layer (threaded on tightening bolts) according to the weight of the
package.

Wedge-shaped timbers must be added at the outer points of lower layer.

Between the bolts a spacer must be nailed.

The bolts must be secured (e.g. by locking nut).

If single parts could protrude, an appropriate protection must be installed (flat iron or plates).
Bundling with steel straps or PVC straps is not accepted.

Skids, Square Timber Constructions, Casings — Packing (Category Ii)
Type of Equipment

Voluminous apparatus, tanks and/or heavy pieces those are not vulnerable to mechanical or
corrosive effects.

Type of Construction

The construction skid can be made of wood or of metal.

The fastening of the packages on the skid will be made by steel straps (flat iron) which have to
be elastically lined, non-slip and securely bolted onto the skids.

Flange openings have to be closed with gaskets and blind flanges or, if necessary, provided
with cover.

Skid constructions may not be less than the dimensions of the package in length or in width.
Tanks and apparatus with their own support cradles must be supplied with an anti-slip lining.

PACKING CATEGORY-II

steol straps for fastening

!

of the transverse beams

¥
L stretching device
-

737 X0\
BT "'.:

LATEE
e, ‘:n‘l} intermediate layer made

4 = \of synthetic rubber

8200 traversing nozzies should possibly be turned

ik into the clearance space {0 avoid
damage and to save cubature
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8.4 Packing of GOODS in Wooden Crates/Cases/Boxes
The construction of wooden crate/cases/boxes shall be as per the details indicated in clause 9.0
& Fig 1 to 11. Details indicated in the sketches for different categories Packing crates/boxes
are only for a typical equipment considered for illustration.
8.4.1 Packing Category Il
8.4.1.1 Type of Equipment
Fabricated equipment, which cannot be transported on cradles; frame-works, prefabricated
piping and fittings, mechanical and electrical assemblies. This type of packing is recommended
Cﬂ where many parts of the equipment/component/assembly are not protruding out.
’ 8.4.1.2 Type of Construction
The equipment must be safely fastened to the bottom with bolts, possibly by the runners or to
be spread in such a manner that no protruding parts are possible. For parts, sensitive to
rainwater and/or debris, a protection has to be made by a foil cap.
If it is possible that single part could protrude through the front/back side wall, they shall be
closed completely. The marking of the package shall be done on plywood plates at the
prescribed sides.
Packing Category Ill
lashing frame
A
oD
C min. 24 mem
L § .
s ] e
i, 24 o | / £
j l e
/
/ 5
¥ longitudinal £
siedge &
runners /oross cleats 9
P oem ‘ 8
ook front wall square timber bohtedt E
with runner 2
more than 500 kg contents 3

max. 930 cny
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8.4.2 Cases with Lining — Packing Category IV
8.4.21 Type of Equipment

Recommended for equipment and mechanical parts Equipment sensitive to mechanical
damage or parts and components that are particularly at risk of theft or loss; pumps, elbows,
flanges, fittings, tools, erection materials, etc.

8.4.2.2 Type of Construction

The same type of construction as article 8.4.1.2, but with all sides completely boarded without

space between the boards. Sides to be provided with waterproof lining; fabric-reinforced
- waterproof tar paper or polyethylene-foils resistant to ultraviolet rays can be used. Polyethylene-
\ foil shall be fixed under the lid cover to avoid penetration of water. At weights of more than 500
kg the longitudinal runner must be bolted to the front all square timber. For ventilation inside the
case, an opening in the waterproof lining must be placed between the diagonal battens and
diagonal joists.

Packing Category IV

case walls ined with
tar paper (330 g/m?)
o
@’A‘" batten frame
min. 24 mm
C min. 24 mm —
D=
airpocket 1] :
| 1
5
y ©
A
longitudinal
sl @
n cl &

front walt square timber
bolted to runner

¥
max.90cm -~ | more than 500 kg contents
~

bottom casing 24 mm

A
A

843 Cases with Alternative Surface Materials
84.3.1 Plywood Box — Packing Category IV A
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Case constructed of 5 layers of watertight, glued plywood with a total thickness of 12.5 mm. The
frame must be constructed from minimum 24 mm timber or as per guide lines given above
against clause 8.0, Fig 1 to 11 and must be suitable for the weight and nature of the parts to be
packed. Planed square timber must be bolted with longitudinal skid and covered with diagonal
joists. If applicable, construction of the cover and sides is to include diagonal bracing. Covers

C: consisting of several layers of plywood are to be sealed with durable elastic putty or additional
water-resistant sheets to be fixed.

84.4 Case with Barrier Material — Polyethylene Foil — Packing Category V
8.44.1 Type of Equipment

Sensitive equipment, simple electrical equipment, insulation materials, fire-resistant materials,
with non-corrosion- guarantee for a period up to twelve (12) months.

8.4.4.2 Type of Construction
Preservation by welding in polyethylene-foil with addition of desiccants and if necessary,
application of non-corrosive contact agents, otherwise, type of construction as indicated in
article 8.4.2.2.
Additional marking:

. Case with desiccants.

845 Case with Barrier Material — Aluminium Compound Foil — Packing Category VI

8.4.5.1 Type of Equipment
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8.4.5.2

-on the front and/or
longitudinal sides &
transpa 5
fitted with an Indicator disk

behind, for humidity controi

Electrical equipment such as, switchboards, electric motors, sensitive equipment, with non-
corrosion guarantee, for a period up to twelve (12) months.

Type of Construction
Type of construction as indicated in article 8.4.2.2. Preservation by sealing an aluminium

compound foil, with the addition of desiccants. Humidity indicators, if required and installed in
the barrier wrapping, shall allow easy control from the outside.

Additional marking:
Case with desiccants.

Packing Category V/VI

casewith lining

rent window has to be

8.4.6

8.4.6.1

8.4.6.2

barrier material,
tight weilds

desiccants corresponding to foil surface and
the regulations of manufacturer

Double Case — Packing Category Vi
Type of Equipment

GOODS which are of high sensitivity to shock, impact and vibration, for instance, special
electrical equipment like computers, switchboards, laboratory instruments

Type of Construction

Case construction as indicated in article 8.4.2.2, with additional floating inner packing (case-in-
case principle), padding corresponding to weight and sensitiveness. Preservation by sealing in
aluminium compound foil with the addition of desiccants. The inner case has to be made of
plywood or equivalent material with a thickness of 8-12 mm, depending on the weight of the
GOODS to be packed. The inner buckles and/or frame borders have to be dimensioned so that
the full stability of the inside case will be reached and no twisting is possible. The inner sides of
the inside case will be lined with bituminous kraft paper on all sides (except bottom).
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8.4.7

8.4.71

8.4.7.2

84.8

8.4.8.1

8.4.8.2

8.4.9

8.4.9.1

8.4.9.2

8.5

8.5.1

Cable Drum — Packing Category VIll
Type of Equipment

All type of cables, wires, ropes, hoses.
Type of Construction

For all type of cables refer clause no. 11.1. For other items (wires, ropes, hoses) new or
practically new drums are to be used. Planking of the e drums by use of boards, thickness
minimum 20 mm, with additional double steel strapping, nailed, and carefully preserved/
protected cable ends prior to packing.

Hazardous Materials — Packing Category IX
Type of Equipment

Hazardous materials according to the law are explosives, compressed gases, liquefied gases
dissolved under pressure or deeply refrigerated, flammable liquids, flammable solids:
substances liable to spontaneous combustion; substances which, on contact with water, emit
flammable gases, oxidizing substances, organic peroxides, poisonous (toxic) and infectious
substances; radioactive materials, corrosives, miscellaneous dangerous goods.

Type of Construction

Hazardous materials shall always be packed and documented separately from any other
material. Selection of packaging materials, execution of packing and marking as well as
documentation shall always be in compliance with the applicable laws and regulations. Any
certificates required for transportation or for authorities to be supplied before shipment of the
GOODS.

Wooden Floor as a Transport Support — Packing Category X
Type of Equipment

Any materials to be stuffed in containers or on flat racks and that are not stowed on standard
pallets or otherwise suitably packed

Type of Construction

Longitudinal internal square timbers bolted to the front wall runners, longitudinal skid.

Maximum distance between longitudinal runners 90 cm (middle to middle of the runner).

Full boarding of the floor.

Attaching of lifting lugs and/or iron ropes for lifting/pulling the units off the transport equipment.
If applicable, preservation of the equipment by sealing in polyethylene-foil or aluminium
compound foil and the addition of desiccants.

Air Transport Packing

General

Certain types of material may have to be shipped by air from their country of origin. This means
of transport will be exceptional, and will be used only:

For GOODS, which are highly sensitive to shock or vibrations, such as computers, electronic
instruments, or those of small dimensions and weight.

For GOODS urgently required at the module yard(s) and/or jobsite.
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8.5.2

9.0

9.1

9.2

9.3

9.3.1

9.3.1.1

Type of Packing
Depending on the goods to be packed, VENDOR may use one of the following types:

A triple-corrugated cardboard container made with waterproofed glue and a barrier layer of
polyethylene on the outsides to keep out humidity.

Wooden/cardboard packing cases: the wood being used for the framework and base of the
cases, waterproofed triple-corrugated cardboard being used for the sides and top. These cases
are of the "Bell" type, and used for material of small or medium dimensions.

For larger dimensions, plywood cases are acceptable. The timber characteristics, cross-
sections and thickness will be systematically determined by the nature of the loads to be
packed.

Dimensions

In order to optimize the existing transport facilities (passenger or cargo aircraft), the dimensions
of:

Triple-corrugated containers.

Wooden/cardboard packing cases.

Plywood cases.

Are to be adapted to paliets used for air transportation.

Detailed specification for Wooden Crates/Boxes/Cases and other packing materials

Technical specification for wood

The wood shall be Fir, Chir, Silver Oak (Gravillea Robusta), chemically treated mango and
Pinewood with moisture content not exceeding 50%. The wood shall have flexural and
compressive strength, stiffness, shock absorption and nail retention properties. The wood shall
be free from common defects such as warp, bone, twist, knot, crakes, splits, end splits, bend,
visible sign of infection and any kind of decay caused by insects or fungus, etc. Surface cracks
with maximum depth of 3mm are permissible. A continuous crack of any depth all along the
length is not allowed.

Chemical Treatment of Wood:

The wood shall be chemically treated to provide protection against deterioration due to fungi
and attack by termites, borers, marine organism and any other kind of infection. It shall be
treated only after final processing like cutting, planning, joint grooving, etc.

TYPE, DESIGN & DIMENSION OF WOODEN PACKING CASES:

PACKING OF EQUIPMENTS

Various mechanical, electrical and C&l equipment e.g. Pumps, motors, equipment skids, heat
exchangers, control panels, switch gears, transformers, etc. shall be wrapped in weather proof
packing and then secured in wooden packing cases. The construction of wooden packing
cases/crates shall be as per details given below and also given in figure 1 to 11.

Bottom Frame
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9.3.1.2

9.3.1.3

9.3.14

9.3.1.5

9.3.1.6

The construction of bottom frame shall be as per Fig-2. The No. of slides/runners for bottom
frames shall be selected depending upon the weight and overall dimensions of the load to be
carried. The equipment shall be secured by fixing their base frame/plate with the help of bolt
and nuts etc. to bottom frame of the wooden packing cases/crates. The equipment not provided
with base frame/plate like cylindrical vessels, etc to be secured to the bottom frame of the
wooden cases with “C” clamps fabricated from steel channels/ angle iron.

TOP FRAME
The construction of top frame shall be as per fig-3.
END PANELS

The dimension of the end and lateral panels shall be calculated according to overall dimensions
of the items to be packed. Diagonal braces shall be used for packing cases having height
exceeding 500mm. Details of bracings shall be as per fig 5 to 9.

Sling Plate

To facilitate lifting of cases, longitudinal under slide boards shall be fixed. To avoid damage to
the box while lifting sling plates shall be provided. Refer fig-11.

Angle Iron Cleats
Angle iron cleats shall be used for strengthening the joints as indicated in fig-10
Other Requirements

The thickness of planks for top, bottom, side and end panels shall be at least 25mm. Planks
used for this purpose shall be joined with each other by tongue and groove joint. The groove
dimension shall be such that tongue fits tightly into groove to make the joint.

Runners/slides, traverse bars, etc shall be of single length L.e. without any joint. Planks for
sheathing, diagonal bracing etc shall also be of single length up to 2400mm, proper jointing is
permitted for planks for sheathing and diagonal bracings.

Each equipment to be individually covered with double polyethylene petticoat. Sheet thickness
of polythene sheet shall not be less than 0.175 mm (175 microns). The sealing shall be such so
as not to allow moisture inside.

The inner surface of 4 sides of shooks shall be nailed with bituminized water proof craft paper.
Wherever 2 pieces of kraft paper are used, joint shall have an overlap of minimum 20 mm.

All the inner sides of the box shall be nailed with bitumen coated HESSIAN POLYTHYLENE
KRAFT PAPER. For top frame it shall project on all sides by 100mm and shall be nailed on
sides. Wherever 2 pieces of kraft paper are used, joint shall have an overlap of minimum 20
mm.

For delicate equipment like control panels and switchgears, lighting panels and lighting
transformers, suitable cushioning material like rubberised coir (min. 50 mm thick and 100 mm
wide) shall be provided on their bottom support and the gap between the panel and casing
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shall be filed with rubberized coir with distance between consecutive supports less than 500
mm (ref fig15). For other equipment suitable support from sides of the casing shall be provided.

Switchgear cubicles, control panels and control desks shall be packed and shipped in separate
convenient sections. The components e.g. circuit breakers relays and instruments etc. which
are removed from panels for shipping purpose and shall be separately packed and shipped as
per packing instructions in clause 10.4.

Packing case for control panels and switchgear panels shall be finally covered with Gl sheet of
minimum thickness of 0.4mm.

Packing cases shall be bound at edges by nailing MS clamps/brackets at sufficient intervals.
Further heavier boxes shall be strapped with C clamps (ref fig-4) fabricated from steel
channels/angles and lighter boxes shall be strapped with hoop iron strips.

Silica gel is used for this purpose to protect contents over sufficiently long time from corrosion.
Silica gel shall be indicating type confirming to 1S-304 (1979) packed in cotton bags placed at
different positions inside the packing for absorbing moisture and shall not come into directly
contact with equipment/material inside the package. The quantity of silica gel shall be adequate
for storage period of one year, however it shall not be less than 4 gm. per ltr. Volume of case
subject to minimum 400 gm. Per case.
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TABLE-1
LENGTHS OF SLIDES
LOADS 600 800 1000 1200 1300 1500 2000
Cross section I::Ic
bxc
50 50 50 50 75 75 100
500 X X X X X X X
100 100 100 100 100 100 100
50 50 75 75 75 75 100
800 X X X X X X X
100 100 100 100 100 100 100
75 75 75 100 100 100 100
1000 X X X X X X X
100 100 100 100 100 110 150
75 75 100 100 100 100 100
1500 X X X X X X X
100 100 100 100 100 150 150
75 100 100 100 100 100 150
2000 X X X X X X X
100 100 100 150 150 150 150
75 100 100 100 100 150 150
2500 X X X X X X X
100 100 150 150 150 150 150
100 100 150 150 150 150 150
3000 X X X X X X X
100 150 150 150 150 150 150
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Table-2

Distance between longitudinal support (Dimension “D”)

End and side panels | Width of the panel “W” 600 | 800 | 1000 | 1200 | 1400 | 1600 | 1800

Cross section tem1to7
bxc

30 30 30 30 30 30 30
600 to 1200 X X X X X X X
100 [ 100 | 100 130 130 130 130

("

30 30 30 30 30 30 30
1201 to 1600 X X X X X X X
130 | 130 | 130 130 130 130 130

30 | 30 | 30 | 30 30 | 30 30
Fig-5 to  Fig-9 | 1601 to 2000 X | x X X X X X
130 | 130 | 130 | 130 | 130 | 130 | 130

30 30 30 30 30 30 40
2001 to 3000 X X X X X X X
130 | 130 | 130 130 130 130 150

40 40 40 40 40 40 40
3001 to 4000 X X X X X X X
150 | 150 | 150 150 150 150 150

)
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INDICATION MARKS ON CASES/BOXES/CRATES

Symbol

Designation Explanation

Fragile, Handle The symbol should be applied to easily broken cargoes. Cargoes

with care marked with this symbol should be handled carefully and should
never be tipped over or slung.

Use no hooks Any other kind of point load should also be avoided with cargoes
marked with this symbol. The symbol does not automatically
prohibit the use of the plate hooks used for handling bagged cargo.

To The package must always be transported, handled and stored in

P such a way that the arrows always point upwards. Rolling, swinging,
severe tipping or tumbling or other such handling must be avoided.

Keep away from \}]/ Compliance with the symbol is best achieved if the cargo is kept

heat (solar
radiation)

under the coolest possible conditions. In any event, it must be kept
away from additional sources of heat. It may be appropriate to
enquire whether prevailing or anticipated temperatures may be
harmful.

Protect from heat
and radioactive
sources

Stowage as for the preceding symbol. The cargo must additionally
be protected from radioactivity.

The symbol indicates merely where the cargo should be slung, but
not the method of lifting. If the symbols are applied equidistant from

Sling here the middle or center of gravity, the package will hang level if the
slings are of identical length. If this is not the case, the slinging
equipment must be shortened on one side.

]
Cargo bearing this symbol must be protected from excessive

Keep dry humidity and must accordingly be stored under cover. If particularly

large or bulky packages cannot be stored in warehouses or sheds,
they must be carefully covered with tarpaulins.
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Center of gravity

This symbol is intended to provide a clear indication of the position
of the center of gravity. To be meaningful, this symbol should only
be used where the center of gravity is not central. The meaning is
unambiguous if the symbol is applied onto two upright surfaces at
right angles to each other.

No hand truck
here

The absence of this symbol on packages amounts to permission to
use a hand truck on them.

The maximum stacking load must be stated as "... kg max.". Since

Stacking such marking is sensible only on packages with little loading
limitation capacity, cargo bearing this symbol should be stowed in the
uppermost layer.
Stating that the package may be clamped at the indicated point is
Clamp here ’I.l‘ logically equivalent to a prohibition of clamping anywhere else.
~
l According to regulations, the symbol should either be provided with
Temperature the suffix "...°C" for a specific temperature or, in the case of a
limitations temperature range, with an upper ("...°C max.") and lower ("...°C

min.") temperature limit. The corresponding temperatures or
temperature limits should also be noted on the consignment note.

Do not use
forklift truck here

This symbol should only be applied to the sides where the forklift
truck cannot be used. Absence of the symbol on other sides of the
package amounts to permission to use forklift trucks on these sides.

Electrostatic
sensitive device

Contact with packages bearing this symbol should be avoided at
low levels of relative humidity, especially if insulating footwear is
being worn or the ground/floor is nonconductive. Low levels of
relative humidity must in particular be expected on hot, dry summer
days and very cold winter days.
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Do not destroy
barrier

* A barrier layer which is (virtually) impermeable to water vapor and

contains desiccants for corrosion protection is located beneath the

r,“ outer packaging. This protection will be ineffective if the barrier

’} layer is damaged. Since the symbol has not yet been approved by

|L§j the ISO, puncturing of the outer shell must in particular be avoided
for any packages bearing the words "Packed with desiccants”.

Tear off here

L 3 g o Kid
k» This symbol is intended only for the receiver.
k Lid

FIG-12
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ROt HYGROSCOPIC
CUSHIOMING MATERIAL
(RUBBERISED COR).
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82



1022217/2022/BAP-WS(CON)

'

0"

E i F4T72
et

TITLE

TECHNICAL SPECIFICATION
FOR SEAWORTHY PACKING
FOR EXPORT JOBS

SPECIFICATION NO. PE-TS-888-100-A001

VOLUME

I B

SECTION

D

REV. NO. 0

DATE 10/08/2010

SHEET

29 OF 52

.nu ‘_4"~ - _ 7
H.B.P.COATED KRAFT- PAPER g
| TN\ ' |
, = —=———n| GI.SHEET _
: B & overap .
' - |" {PLYwoOD )
‘H.B.P.COATED ’
KRAFT PAPER
—PLY'WOOD - | T T 3
. "G.L.SHEET
G.I.SHEET" _H.B.P.COATED GL.SHEET . -
KRAFT PAPER'| - (N[ -
BOTTOM -PLANKS
' FIG6 : CLOSED. PACKING CASE WITH GJSHEET
- SHOWING LAYERS .OF PACKING MATERIALS. -
i _ 036
‘T:ir - i S\ i

83



1022217/2022/BAP-WS(CON)

i

0

TITLE SPECIFICATION NO. PE-TS-888-100-A001

VOLUME I B
TECHNICAL SPECIFICATION

FOR SEAWORTHY PACKING | SECTION D

FOR EXPORT JOBS REV.NO. 0 DATE 10/08/2010

SHEET 30 OF 52

10.0 TYPICAL PACKING DETAILS/PROCEDURE FOR MECHANICAL ITEMS

101

10.1.1

a)
b)

d)
e)

9)

10.2

10.2.1

INSULATION MATERIAL (MINERAL WOOL MATTRESSES)

This specification covers the requirements of seaworthy packing and marking for bonded
mineral (rock) wool mattresses having metallic hexagonal wire netting as facing on one or both
sides.

TYPE OF CONSTRUCTION

Mattress shall be packed in Polythene (of 0.2 mm thickness) all around and sealed to prevent
moisture absorption during transit and storage. Further it shall be wrapped with Bitumen coated
Polythene bonded/lined Hessian and stitched and then packed in 5 ply DFC carton box.

Silica gel is used for this purpose to protect contents over sufficiently long time from corrosion.
Silica gel shall be of indicating type conforming to 1S:304-1979 packed in cotton bags placed at
different positions inside the packing for absorbing moisture and shall not come into direct
contact with the material inside the package. The quantity of silica gel shall be enough for
storage period of one year. However, it shall not be less than 4 gms per litre volume of case
subject to minimum of 400 gms per case.

Each mattress as well as the packages shall be serial numbered. Also, printed sheets
indicating the nominal thickness, density and wire netting details (i.e. material and size) shall be
placed below the wire netting.

Following details shall be legibly written on the packages. The details shall also be typed on a
sheet of paper & kept in a sealed Polythene cover, inside the packages

Project Name

Purchase Order No.

Sl. No. of package

Size of mattress (Thickness x Length x Width)
Density

Wire netting material and size

Weight of the package

INSULATION MATERIAL (ALUMINIUM COIL)

Heavy Gauge Aluminium Coil Packaging are done by Eye-to-Sky packaging or by Eye to eye
packaging as per the proven practice being followed by manufacturer of Aluminium sheets.

Type of construction for Eye to Sky packaging

Strapping of coil with polyester strap around circumference at one place.

Putting paper |. D. Edge protector.

Wrapping the coil with VCI stretch film after putting silica gel bags (4 nos.) Inside the coil.
Wrapping the coil with HDPE film.

Covering the coil including its build up & bore with masonite / particle board.

Putting metallic I. D on coil.

Putting O.D edge protector (paper) on coil.
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10.3

10.31

Putting circumferential polyester strap (3 nos.) & eye polyester strap ( 4 nos.).

After placing the coil on coil tilter ply wood (10mm thick) of suitable size along with wooden
pallet is to be put at the bottom side of the coil.

Coil is to be tilted to eye-to-sky position.

Final strapping with metallic strap to unit coil and skid at 2 places with top cover of plywood.
Fixing the coil with wooden blocks at 4 corners.

Labeling 2 nos.(one metallic & one adhesivetype) For specification, net wt. & gross wt.
Type of construction for Eye to Eye packaging

Strapping of coil with polyester strap around circumference at one place.

Putting paper |. D. Edge protector.

Wrapping the coil with VCI stretch film after putting silica gel bags (4 nos.) Inside the coil.
Wrapping the coil with HDPE film.

Covering the coil including its build up & bore with masonite / particle board.

Putting metallic I. D on coil.

Putting O.D edge protector (paper) on coil.

Putting circumferential polyester strap (3 nos.) & eye polyester strap ( 4 nos.).

Placing of coil on wooden skid Coil is to be tilted to eye-to-sky position.

Final strapping of coil and skid at 2 places with steel strap. Fixing the coil with wooden blocks at
4 corners.

Labeling 2 nos.(one metallic & one adhesive type) For specification net wt. & gross wt.
Packing Procedure for Online Tube Cleaning System and accessories

This procedure is applicable for the shipment of Onload Tube Cleaning System and accessories
by sea.
Packing details:

The Packing case shall be made of treated rubber wood. The design of the case shall be as per
Annexure IlIA & lIIB.

The Equipments shall be placed on the wooden base of the Packing case and fastened if
required to arrest the movement of the same.

Equipment shall be covered by Polythene sheet and inside wall surfaces of the wooden cases
also shall be covered by polythene sheet.

All Nozzles shall be closed with plywood dummies.

All electrical components assembled or loose shall be covered with polythene sheets along with
silica gel pack.

Silica gel desiccants shall be kept inside each case in sufficient quantities in order to absorb the
moisture.
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Thermocol packing shall be made for glass items like Ball vessel sight glass, Vpiece

sight glass & pressure gauge.

Silica gel desiccants shall be kept inside of each case to absorb the moisture.

A Packing list covered in a polythene envelope shall be fixed inside and outside of each packing

case.

Shipping marks and consignee address shall be painted on the outer surface of the case.

All handling instruction required for the case like top, sling, rain, handle with care etc, shall be
marked on the case as per the symbol attached.
Machined surface will be applied with Anti rust oil and covered by polyurethane sheet to protect

from external oxidation.

All valves will be closed with dummies to protect the internals and placed in the wooden case

which will covered by polyurethane sheet.
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[THS TYPE OF CASE TO BE USEDFOR THE
[FOLLOWING [TEMS:

. PUMP SKID

2. CONTROL PANEL

3. LOOSE ITEMS, TOOLS' TACKLES,
4.DPMS, BRM

5.3PARES

s

6. CLEANING BALLS

7. CABLES A ACCESSORES

)

SHEET 08 0f 10
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104

11.0

1.1

11.11

11.1.2

PACKING OF LOOSE ITEMS

Loose mechanical, electrical and C&I items e.g. valves, fittings, pressure/temperature
gauges/switches, circuit breakers, relays etc shall be individually wrapped using polyethylene
sheets/U foam/ thermocol sheets/air bubble sheets depending upon the items and then packed
in wooden boxes. The left out spaces and top of the boxes shall be filled with rubberized coir to
get proper cushioning effect, Special attention shall be paid to relays, instruments etc for
arresting the movements of their operating mechanism during transportation.

The construction of wooden packing cases shall be as per clause 9.3.1 retaining its all features
concerning strength of the box. The construction of wooden packing case for electrical and C&l
items shall be as per fig-16.

Inner surface of 6 sides of the box shall be lined with bitumen coated hessian polyethylene kraft
paper. Rubberized coir of min. 25mm thickness and 100 mm width shall be nailed to inner
surfaces of bottom and 4 sides of the boxes.

PACKING OF ELECTRICAL ITEMS
CABLES

Type of Equipment
All type of cables..

Type of Construction

New or practically new cable drums made of steel and painted with epoxy resin paint are to be
used. Cable ends are carefully protected before packing. Over the cables polyethylene sheet
shall be wrapped and then sealed properly. Cable drum can be put in wooden crates for ease
in transportation and handling. (Wooden cable drum is also acceptable, however vendor to
furnish constructional details for approval).
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11.2

11.2.1
1)
2)

3)

5)

STEEL DRUM DRAWING (T1fcsat)
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PACKING OF CABLE TRAYS & ACCESSORIES AND CABLE TRAY SUPPORT MATERIAL

Cable trays can be packed in wooden boxes as per fig 1 to 11 or in steel boxes. Details of steel
box construction is as indicated below.

All Dimensions are in "mm" unless otherwise stated.

Packing Box shall be fabricated using 50x50x6mm MS Angle, 50x3mm Flat, 2.5 mm thick C
Channel, 1Tmm & 1.6mm Thick sheet.

Finish of Packing Box Shall be Galvanized.

Angle & Channel Section forming part of the Main frame shall be welded thoroughly with each
other to give a rigid structure.

Sheet Section and Flat section shall be bolted/ Riveted/ Welded suitably to the Main frame
stated in '4' above.

95



1022217/2022/BAP-WS(CON)

TITLE SPECIFICATION NO. PE-TS-888-100-A001
VOLUME |l B
TECHNICAL SPECIFICATION
FOR SEAWORTHY PACKING | SECTION D
FOR EXPORT JOBS REV. NO. oLDATE 10/08/2010
SHEET 42 OF 52

6)
n

8)

9)

10)

Welding Portion on galvanized surfaces shall be painted with Zinc Rich Paint.

Dispatch details such as consignor/consignee address, contract and case details, 'country of
origin, port of delivery, stacking instructions shall be written on one of the side of boxes. An
anodized aluminium plate as per details and specifications given in page 3 of 5 shall be
provided on the boxes

One copy of packing slip wrapped in polythylene bag covered with suitable aluminium .packing
slip holder to be nailed on the external surface of the box. One more copy 9f the packing Slip
wrapped in polythylene bag to be kept inside the box at the prominent place.

INDICATION MARKS ON THE BOXES: Markings shall be provided on the boxes indicating
position of Boxes for handling, storage and nature of consignment. For guidelines referred page
4 of 5. The ink issued for this purpose as well as for marking dispatch instruction shall be
indelible/non-washable marking ink.

Each item as mentioned in BOQ shall be packed & supplied as a set comprising of required
numbers of associated fasteners & hardware etc
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STEEL PACKING (TYPIicAL DETAILS)

BACK SIDOE OF BOX
Note:

1. "C" Channel to be'ised on Bottom Frame.

2. 50x50x%6 Angle to be used Vertically on four sides of the
Box and Horizontally on four sides on the top Frame.

3. 1.6mm thick sheet (plain) on Bottom Plate.

4. 1.0mm thick sheet to cover top & four sides of BOX.

5. 50x3 Flat as additional cross members to be used
Harizontally & Vertically on top & Four Sides of Box.

6. Anodised Alfuminium Plate for Marking.

7. Hinged Inspection Window.

BOTTOM FRAME ARRANGEMENT

—

| \

41

2.5 44 i DETAILS OF "C" CHANNEL

Py qr

P

e
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11.3 PACKING FOR STATION LIGHTING SYSTEM

11.31

a)

c)

d)

11.3.2

d)

Aspects of packing specific to equipments / items of station lighting system are given here. All
other instructions / aspects as per the main specification of export packing which are not
covered here shall also be applicable.

For LIGHTING TRANSFORMER, DISTRIBUTION BOARDS, LIGHTING PANELS,

Construction of packing case for LIGHTING DIATRIBUTION BOARDS, LIGHTING PANELS,
TRANSFORMER . shall be EITHER as per FIGURE 1,2,3,5,6,7,8,9,10,11 OR FIGURE
14,15,16.

Each Panel/Transformer shall be individually covered with double polythene sheet of thickness
175 microns minimum.

All the 6 inner surfaces of packing shall be nailed with bitumen coated hessian polythene craft
paper. Wherever 2 pieces of craft paper are used, the joint shall have minimum overlap of
20mm.

For the top frame it shall be project on all sides by 100mm and shall be nailed on sides .

The gap between the panels and packing case shall be filled with rubberized coir of thickness
50mm minimum and width 100mm. The distance between two consecutive supports of
rubberized coir shall be less than 500mm.

Silica get packed in cotton bags shall be placed at different positions inside the packing.
Packing case shall be finally covered with Gl sheet of thickness 0.4mm minimum.

For LUMINARIES, RECEPTACLES. EMERGENCY LIGHT, 240/24V TRANSFORMER,
CEILING FAN, SWITCH BOARDS, FLEXIBLE CONDUIT, WIRES, EARTH WIRE. JUNCTION
BOXES, ERECTION COMMIOSSIONING SPARES, RECOMMENDED SPARES , ERECTION
MATERIAL AND CONSUMBALES

Construction of packing case for THE ABOVE MATERIAL shall be as per FIGURE 1to11.

Items placed inside the case shall be covered with double polythene sheet of thickness 175
microns minimum.

All the 6 inner surfaces of packing shall be nailed with bitumen coated hessian craft paper.
wherever 2 pieces of craft paper are used, the joint shall have minimum overlap of 20mm. For
the top frame it shall be project on all sides by 100mm and shall be nailed on sides.

Silica get packed in cotton bags shall be placed at different positions inside the packing.

11.3.3 For CONDUIT PIPE

a)
b)
<)
d)

11.3.4

11.3.5

As per international practice pipes are shipped in open bundles with metal strapping. Packing
as per attached figure A shall be provided which is described as following:

Each bundle shall be wrapped with 2 layers of 175 microns thick polythene sheet.
Then bundle will be wrapped with bitumen coated hessian craft paper.

Bundle shall be strapped with steel straps.
An anodized aluminium packing description plate as per Figure No. 13 shall be provided.

For POLES

Poles will be wrapped with 2 layers of minimum 175 microns thick polythene sheet and then
with bitumen coated hessian craft paper, packed as per Figure — C i.e. bundling.

For STRUCTURAL STEEL
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Structural steel will be different sizes and shapes. Hence it will be packed as per Figure No. B

and described as following :

Each bundle shall be wrapped with 2 layers of 175 microns thick polythene sheet.
Then bundle will be wrapped with bitumen coated hessian craft paper.

Bundle shall be strapped with steel straps.

An anodized aluminium packing description plate as per Figure No. 13 shall be provided.
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FIGURE "A"

1) LAYER OF BITUMEN COATED HESSIAN KRAFT PAPER.
C 2) LAYER OF POLYTHENE SHEET.
3) METAL STRAPPING.

4) CONDUIT PIPES.

5) SILICA GEL POUCHES.

6) BUNDLES OF CONDUIT PIPES.
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1)

3
"
5)

FIGURE "B"

LAYER OF BITUMEN COATED HESSIAN KRAFT PAPER.
LAYER OF POLYTHENE SHEET.

METAL STRAPPING.

STRUCTURAL STEEL.

SILICA GEL POUCHES.

12 of 20
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11.4 PACKING FOR DC BATTERY

a)

b)

d)

e)

i)
i)

iv)

9)

11.5

11.5.01

The packing procedure for seaworthy packing of DC Battery is defined below, which is capable
of withstanding impacts, compression, vibration, toppling, sea water spray, prevention against
rust, temperature and extreme atmospheric conditions. Aspects of packing specific to
equipments / items of DC Battery are given here. All other instructions / aspects as per the main
specification of export packing which are not covered here shall also be applicable.

The packing procedure consists of various stages namely primary packing, cushioning,
securing, desiccant, outside packing box, Runners/ sliders/ transverse bars of plywood, etc.,
provided for each movement.

The packing boxes shall be made up of plywood boxes (thickness 9mm min.) with blocks at the
bottom of the box for provision for handling the boxes using the forklift. The packing boxes sizes
are generally standardized to half-euro size (capable of handling equipment’s weight).

Rubberized coir of 25mm thickness shall be provided as cushioning material at the bottom
and thermocole of 20mm shall be provided inside on all four sides. Other than this
polyethylene film wrap or cover also will be provided. Left out spaces to be filled with
rubberized coir/ thermocol to get cushioning effect.

Silica gel in dust free air permeable cotton/paper bag shall be placed in the packing boxes for
storage period of 1 year as per IS 304 (1979)

While packing the cells, transit caps (polypropylene) of red and blue shall be used for big size
cells for ensuring that cells does not get damaged during the transport due to vibrations etc.

The battery accessories shall be packed with suitable precautions as follows:

Copper connectors shall be packed after making bunches with lead wire seals to avoid
misplacement.

Hardware items shall be packed in polyethylene bags (Thickness > 0.175mm) with item slip
Battery rack shall be packed in dismantled condition, wrapped with polyethylene sheet

For Ni-Cd type battery, electrolyte in solid form for dry cells shall be packed in cans with KOH,
LiOH being packed separately.

Galvanized Steel straps are provided for binding the packing box sides.

The handling instructions shall be marked in indelible/ non-washable ink, indicating the upright
position.

PACKING OF SERVICE TRANSFORMERS(OIL FILLED) & ACCESSORIES

This instruction is applicable for packing of transformers (oil filled), its accessories and
components so as to ensure safe delivery to end user. Aspects of packing specific to
equipments / items of transformers(oil filled) are given here. All other instructions / aspects as
per the main specification of export packing which are not covered here shall also be applicable.

PACKING DETAILS :

Items shall be packed in case / crates as per the shipping list.
All fragile items and small items shall be packed in cases and to be marked as “Fragile, handle
with care Fragile items”.

Fragile accessories are to be first packed in their original boxes (VENDOR's packing). Very
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small / delicate items such as glass thermometer, door keys shall be packed in separate box.

In case original box is found damaged, suitable alternate box or packing method using felt or
foam sheet and polythene wrap to be used.

These boxes are then placed in identified wooden boxes. Inside of such boxes are lined with a
layer of polythene sheet, packing wool / grass and another layer of polythene sheet before
placing the boxes. All boxes are then wrapped with this polythene sheet before closing the box.
Fragile items shall not be placed loose, one above the other inside the case.

All wiring cables, connection flats of non-ferrous materials, CTs, valves bellows shall also be
packed.

ltems like CTs, Oil communicating bushings, insulators, wired equipments and housings such
as RTCC Panel, M. Box, Drive Mechanism, thermometers, gauges shall be wrapped in
polythene from all around.

Buchholz relay and OSR relay openings will be blanked using covers, before putting them in the
box

Iltems shall be carefully lowered and arranged inside the crate / case and each item shall be
locked from all sides in such a way to avoid its movement in any way. Wooden stoppers and
separators shall be provided for this and nailed to the crate / case wood.

Wooden planks and batons in contact with fragile items shall be provided with kit foam at the
locations of contact.

Oil communication bushings shall be packed in separate case on V or U shape wooden felted
supports, as in case of condenser bushings.

While placing and arranging the items inside the crates / cases, these shall be verified for
correctness and then the packing note shall be signed. The cover top of the crate / case shall

then be closed.

The main equipment like transformer tank shall be packed suitably to prevent any damage
during transit / storage. Support structures like frame, header supports etc. shall be
crated. Conservator headers shall also be crated. Radiators pipe work and other instruments &
components shall be packed in cases. All the cases shall be lined with polythene from inside.

ALTERNATIVE PACKING CASES FOR CONTROL PANELS AND SWITCH GEARS

For Control and switch gear panels, construction of wooden packing cases may be provided as
per fig 14 & 15 and as detailed below.

Thickness of planks for all sides, binding and jointing battens shall be at least 25 mm. Width of
the plank shall be at least 125mm and that of binding and jointing planks shall be at least
100mm.

Top frame shall be suitable so that it does not collapse due to sandwiching between slings while
lifting. Longitudinal and traverse bars for the bottom wooden pallet to be suitably selected.

Diagonal bracings shall be as per cl 9.3.1.3 and all other requirements shall be as per clauses
9.3.1.4t09.3.1.6.

Containerization
As required by BHEL, the VENDOR shall stuff the GOODS into 20 or 40 foot containers (dry,

open top, flat racks, etc.).
The maximum inside dimensions of containers are to be considered:
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13.0

14.0

40 foot containers: 11.80 mx2.20mx 2.05 m
20 foot containers: 5.80 m x2.20 m x 2.05m

The present definition of containerization is valid for sea containers only. Vendor to check the
size of containers before start of packing of equipment.

Protection of Cases/Crates

Since shipping containers are in general not water tight, packing in contact with the floor of the
container shall be raised in order to prevent it from being damaged by the accumulation of
water.

Mechanical Constraints .

The mechanical constraints for “general use” closed containers are of a different nature (height
of “stacking” being limited inside the containers), the packing for the GOODS may be of a lighter
structure. However, it is necessary that the packing be appropriate so as to protect the GOODS
on site during the storage period, as required after discharging of the GOOD’S from the
containers.

Note:

It is the responsibility of the VENDOR to ensure that the cases/crates are stowed, secured and
fastened inside the container. The VENDOR will take all necessary precautions to conform to
the maximum weight allowed and the centre of gravity of the container. The securing and
fastening of the cases/ crates can be carried out by nailing timbers on the bottom or on the
vertical sides of the container.

Other Services to be provided by Vendor

In addition to the packing and shipping documents, VENDOR must also carry out the following
services, which shall be included in his quotation:

Carriage of VENDOR's sub-contracted equipment and material, which must be re-grouped in
VENDOR's or PACKER's workshops, whilst waiting for packaging.

BHEL reserves the right to postpone the shipping of the GOODS. In this event, any storage and
insurance costs during the first ninety (90) days shall be borne by the VENDOR.

Loading, including lifting, securing, lashing, and stowing, of all cases, crates, or packages onto
means of transportation such as, but not limited to, trailers, containers, etc.

Responsibilities and Guarantees

VENDOR is responsible for the choice of category for packing according to the transport
facilities used, and on the basis of the present document. In case of doubt or disagreement
regarding the choice, VENDOR must inform BHEL prior to packing and await BHEL's approval.
All phases of packaging, marking, loading, etc. will be subject to BHEL inspection.

BHEL reserves the right to reject the packing when the packing does not conform to these
instructions and/or when the packing does not ensure perfect protection of the GOODS.
VENDOR is responsible for the weights and dimensions declared, and the marking of the
packages.

The documents must be in strict conformity with the packing contents.
The packing specified in these "Packing, Marking and Shipping Instructions" is guaranteed for a
twelve (12) months storage period after delivery on site.

VENDOR is responsible for providing storage recommendation adapted to the GOODS.
According to this guarantee, VENDOR is held responsible in the event of goods becoming
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useless, damaged or broken, as a result of poor packing and/or stowing, or due to corrosion,
subsequent to insufficient or inadequate protection. All direct or indirect costs resulting thereof,

will be back-charged to VENDOR.

A
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Specification for Pressure Gauge

Type of Pressure Gauge

Bourdon

Range

0-10 Kg/Cm?2

Quantity

As per Specification




Specification for Expansion Bellows

Size

Correspond to suction and
delivery size of pump

Material Details

Bellow Material: Outer & Inner Layer

Neoprene

Caracas High Grade Natural Rubber
Reinforced With Nylon Fabric & Steel Wire.
Flange Drilling B-16.5 ASA150#

Design Details
Design Pressure Kg/Cm2 10
Test Pressure Kg/Cm2 15
Design Temp. 65 Deg. C

Movement

Axial Expansion 15mm
Axial Compression 15mm
Axial Spring Rate 18.92 Kg/mm
Lateral Deflection 10/5mm
Shore Hardness of Rubber 6515




ALL DIMENSIONS ARE IN 'mm’' Unless Otherwise Specified
WASHER 3mm Ddx2
'N' Hol
Oée Rl
. )
HEEHE——— St
£ 5
@— PURCHASER
Zi (D RUBBER EXPANSION JOINT * at Room Temperature (5&(6) CONTROL UNITS
L L SNo | Matcode | NB op | pcD | @d N L |QiY (Nos) | PesionPressure | Hyctoles pressure SNo NB A @D QTY/REJ [Nos]
1 RWT70612001 100 229 191 19 8 150 4 10.0 150 1 100 280 16 2
RUBBER EXPANSION JOINT ASSY 2 | RWT70612002| 150 279 241 22 8 150 14 100 150 2 150 320 18 2
3 RWT70612003 200 343 298 22 8 150 15 10.0 150 3 200 320 22 3
4 RWT70612004 250 406 362 25 12 200 6 10.0 150 4 250 380 22 3
TOLERANCE:- AS PER FSA STANDARD 5 RWT70612005 300 483 432 25 12 200 14 10.0 150 5 300 400 24 3
6 RWT70612006 350 533 476 29 12 200 6 10.0 150 6 350 400 24 3
7 RWT70612007 400 597 540 29 16 200 6 10.0 150 7 400 420 27 4
8 RWT70612008 450 635 578 32 16 200 12 10.0 150 8 450 420 27 4
RRID *1 HD *1.50 R +5
Dd *1.50 [— e
Dd x1 #
N HOLES B +5 6 NUT&LOCK NUT 1S:1367 CL. 6.0 (Hot -Dip Galv)
f 5 CONTROL ROD SEE TABLE [15:1367 CL. 6.8 (Hot -Dip Galv)
OD 2 €5 ! 4 [STRETCHER PLATE 15:2062 GR. A (Hot -Dip Galv)
* ~ 3 COMPANION FLANGE - NOT IN OUR SCOPE
SPLIT IN 2 HALVES r+5 | AED | = -l |- T2 2 RETAINER RING 2 15:2062 GR. A (Hot -Dip Galv)
| RUBBER EXPANSION JOINT | RUBBER
(2 RETAINER RING (@) STRETCHER PLATE POS DESCRIPTION QrY MATERIAL
S.NO NB RRID oD PCD @d N S.NO NB A B @D @d R r T QTY/REJ [Nos] BILL OF MATERIALS
1 100 146 229 191 19 8 1 100 75 60 19 19 20 20 10 4
2 150 200 279 241 22 8 2 150 95 60 22 22 20 20 12 4
3 200 260 343 298 22 8 3 200 117 60 25 22 25 25 12 6
4 250 316 406 362 25 12 4 250 95 65 25 25 25 25 16 6
5 300 370 483 432 25 12 5 300 113 70 27 25 30 25 16 6
6 350 420 533 476 29 12 6 350 124 70 27 29 30 30 16 6
7 400 470 597 540 29 16 7 400 105 75 30 29 30 30 16 8
8 450 520 635 578 32 16 8 450 113 75 30 32 30 30 20 8
DESIGN DATA
S.No Description Value/ Specification
1 |MATERIAL Neoprene Inner Tube & Outer Cover MOVEMENT CAPABILITES @ DESIGN PRESSURE
2 FLOWING MEDIUM Brackish water at ApH 5 to 8.5 S.No MOVEMENT CAPABILITES @ DESIGN PRESSURE Value/ Specification
3 |SHORE HARDNESS 6525° Shore A 1 AXIAL EXPANSION 10mm
4 |TEMPERATURE Max. 50° C 2 AXIAL COMPRESSION 10mm
5 |DRILLING STANDARD ANSI B 16.5 CL 150 3 LATERAL DEFLECTION 10mm

Note:1. One set of control rod assy,shall consist of 1 stud 2 gusset plate, 4nuts, 4 lock nuts & 4 Washers
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Specification for Y-type Strainer

Type of strainer

Y type

Size of strainer

To suit the inlet size of pump

Casing MOC

Carbon steel

Element MOC

SS 316

Pressure drop requirement

0.5 psi at 100% Clean Condition

degree of Filtration

Mesh 40

Operating Pressure

As per pump operating range

Free Flow Area of Strainer

4times of Pipe Cross Section Area

Companion Flanges, Gasket & Nuts & Bolts

Required




NO. | DESCRIPTION MATERIAL QTY.
01 BODY ASTM A 216 Gr. WCB 1
02 COVER ASTM A 216 Gr. WCB 1
03 SCREEN S.5.304/8.5.316/ G.M. 1
04 COVER STUD & NUT| CARBON STEEL -
05 | GASKET GRAPHITE 1

TECHNICAL DATA

DESIGN & MANUFACTURING STD.

TESTING & INSPECTION STD.

END CONNECTIONS :

FLANGED AS PER ANSI B 16.5

SHELL WALL THICKNESS

ANSI B 16.34

FACE TO FACE:

AS PER DIN ND-40 TYPE/ANSI B 16.10

—~ A —
‘T‘N @ M-HOLE DIA. *F%
\ N-NO o_n. HOLE
_ PCD - Equispaced |
|
s ©H
|
A
SIZE CLASS - 150
IN. |MM.] NB [ A B |@C| @D |@M| N | PCD
1" 25| 25 (127 111.0| 511080 16| 4 | 79.2
1.1/2" 40| 38 165|142 731270 16 | 4 | 985 SIZE ND - 40
2" 50 [ 51 (203157 92|1520| 19 | 4 |120.6 IN.[MM| NB| A | B [@C| @D M| N | PCD
21/2" 65| 64| 216 [17.5( 105 [ 178.0 | 19 | 4 [139.7 1" 25 25 (160 18 | 68| 115 | 14 | 4 85
3" 80| 76 (2411190127 |1905| 19 | 4 | 1524 1.1/2" 40| 38 (200 18 | 88| 150 | 18 | 4 | 110
4" 100 | 102 | 292 [ 24.0| 157 {229.0| 19 | 8 |190.5 2" 50| 51230 20 | 102 | 165 | 18 | 4 | 125
5" 125 | 126 | 356 | 24.0| 186 [ 254.0 | 22 | 8 [215.9 21/2" 65| 64290 | 22 [122| 185 | 18 | 8 | 145
6" 150 | 152 | 406 [ 25.0| 216 [ 279.0 | 22 | 8 |241.3 3" 80| 76 (310 | 24 | 138 | 200 [ 18 | 8 | 160
8" 200 | 203 | 495|285| 270 | 343.0 | 22 | 8 |2984 4" 100 | 102 | 350 | 24 | 162 | 235 | 23 | 8 | 190
10" | 250 | 254 | 622 | 30.0 | 324 | 406.0 | 25 | 12 | 362.0 5" 125 126 | 400 | 26 | 180 | 270 [ 27 | 8 | 220
12" 1 300 | 300 | 698 [ 32.0| 381 [ 483.0| 25 | 12 | 431.8 6" 150 | 152 | 480 | 28 | 218 | 300 | 27 | 8 | 250
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TECHNICAL SPECIFICATION FOR WATER PUMPS

TSGENCO:FGD: WATER PUMP : ROS:9096 R00

BHADRADRI (4X270 MW)

1.0 PROJECT INFORMATION:

As per Annexure A, Clause 1.0

2.0 APPLICABLE CODES & REGULATIONS

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/Japanese)
Standards.

3.0 WATER ANALYSIS:
As per Annexure A, Clause 3.0

4.0

INTENT OF SPECIFICATION

This specification covers the minimum requirements for the complete design,
material, manufacturing, shop inspection, testing at the manufacturer's works,
supervision of erection & performance testing at bidder’s works of water pumps along
with accessories, which is furnished in the Flue Gas Desulphurization system. The
following points may be noted.

a.

Each unit is envisaged with one FGD system. The details for the pumps is
envisaged in the Annexure A.

Bidder shall assume full unit 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 Enquiry
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
workmanship 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 accessories, 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

Page 4 of 20
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TECHNICAL SPECIFICATION FOR WATER PUMPS

TSGENCO:FGD: WATER PUMP : ROS:9096 R00

BHADRADRI (4X270 MW)

5.0 Scope of Supply & Services

1. All the pumps shall be supplied along with individual drive motor (IE3), Base Plate

along with required isolations, Coupling, Coupling Guard, Drain Plug Vent Valves,
Companion Flanges Foundation Bolt and Expansion Bellows (Neoprene) at inlet &
outlet , Pressure gauges at inlet & outlet, Y — Type suction strainer & other accessories
required for the smooth erection and commissioning of the pumps.

. First Fill of Consumables, Oil & Lubricants shall be supplied alongwith the main

supply.

6.0

TECHNICAL REQUIREMNTS

The pumps shall be designed for continuous operation. The pump shall be centrifugal
type capable of delivering the rated flow at rated head as specified in the respective
clauses.

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

All pumps shall be designed to withstand a test pressure of 1.5 times the maximum
possible pump shut off pressure under maximum suction pressure conditions

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 15% higher than duty point head.

Each pump will have a coupling of adequate size, designed for full load and capable of
supporting start —Up an overload moment.

The Pump coupling motor and base frame shall be supplied in assembled condition.
The Bidder at site without any implication shall assemble any items supplied loose.

Each rotating equipment shall be first statically balanced and then dynamically
balanced according to ISO 1940 (in the case of impellers this shall be done before and
after mounting of the service rotor shaft).

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 65.0 micron

The pumps shall be capable of starting with discharge valve fully open and close
condition. Motors shall be selected to suit to the above requirements.

Minimum motor 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 requirement at any
condition of the entire characteristic curve of the pump. Continuous Motor rating shall
be at 50 deg.C ambient.

Motor margin shall be as below

Page 5 of 20
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TECHNICAL SPECIFICATION FOR WATER PUMPS

TSGENCO:FGD: WATER PUMP : ROS:9096 R00

BHADRADRI (4X270 MW)
Pump rated BKW Motor rating
<22 kW 125% of pump rated BKW
22 kKW — 55 kW 115% of pump rated BKW
>55 kW 110% of pump rated BKW

10.

Make of the Bearings: SKF/FAG/ Equivalent subjected to customer approval.

11.

Make of seal: Flowserve / Eagle Burgmann /Jone Crane / Equivalent subjected to
customer approval.

6.1

CONSTRUCTIONAL FEATURES

General:

The pumps shall be complete with drive motors, baseplate and other accessories.
The constructional features of the pump shall be as follows:

a). Pump casing shall have axially or radially split type construction. The
casing shall be designed to withstand the maximum shut-off pressure developed
by the pump at the pumping temperature. The casing shall be of robust construction.
Casing drain and vent connections shall be provided. (If applicable).

b). Impeller shall be made in one piece and securely keyed to the shaft. Locking
device shall be provided to prevent its loosening during all conditions of operation.

c). Wearing rings shall be of renewable type. Opposed wearing surface shall be of
hardened material and shall have a hardness difference of at least 50 BHN.

d). Replaceable shaft sleeves shall be provided to protect the shaft where it passes
through bearings and stuffing boxes. The end of the shaft sleeve assembly shall
extend through the packing gland. Shaft sleeve shall be securely locked or keyed to
the shaft to prevent loosening or rotation. Shaft and shaft sleeves shall be machined
and assembled for concentric rotation.

e). The design of the shaft shall take into consideration the critical speed, which shall
be at least 20% more than operating speed.

f). Pump bearings shall be of antifriction type. Bearings shall be readily accessible
without disturbing the alignment of pump.

g). Packed stuffing boxes shall be of sufficient length to prevent leakage along the
shaft and shall be complete with all packing and lantern rings required.

h). Pumps shall be furnished complete with an approved type of flexible - coupling.
i). Couplings guards made of expanded metal and bolted to the base plate shall be
furnished.

j)- The common base plate for pumps and motor shall be in one piece and shall be
made of fabricated steel.

k). Pump speed shall be less than 1500 rpm for pumps of capacity more than 10

Page 6 of 20
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TECHNICAL SPECIFICATION FOR WATER PUMPS

TSGENCO:FGD: WATER PUMP : ROS:9096 R00

BHADRADRI (4X270 MW)

m3/hr.

). 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 30% to 130% 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 in data sheets.

m). 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.

The power, head and flow characteristics of each pump shall be suitable for parallel
operation. The Power characteristics of the pumps shall be of non-overloading type.
All rotating parts of the pumps shall be statically and dynamically balanced.

The motor shall be rated for continuous operation and confirm to companion electrical
specification. However, motor rating shall not be less than the max. power demand
throughout the entire range of operation of pump. Design duty point of pump shall
match with the average value of maximum and minimum flow rates of the pump in the
stable operation zone.

A)

Casing, Gland & Stuffing Box

The material of the Casing, Gland & Stuffing Box shall be of 2.5 Ni Cast iron to IS
210 Grade FG260 or equivalent.

The casing and flanges shall be designed to withstand the maximum shut-off pressure
developed by the pump.

Lifting provision (Lugs) of pump should be provided.

B)

IMPELLER & Wearing Rings (As applicable)

The Impeller & wearing Rings (as applicable) material shall be of Stainless Steel 316
grade.

C)

SHAFT AND SHAFT SLEEVES

All Shafts & Shaft Sleeves shall be of SS 410 grade. All Pump shafts shall be of ample
size to transmit the maximum possible output from the prime mover.

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

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

Page 7 of 20
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TECHNICAL SPECIFICATION FOR WATER PUMPS

TSGENCO:FGD: WATER PUMP : ROS:9096 R00

BHADRADRI (4X270 MW)

D)

BASE PLATE

pads for mounting pump.

A common base plate (epoxy coated) shall be provided for pump assembly & Motor
and the same shall be rigidly constructed, adequately braced and provided with finish

base plate
can be grouted in place without disturbing the pump and motor.

Suitable holes shall be provided for grouting and these shall be so located that the

Common base plate for Pump and Motor shall be in the scope of the bidder.

that effect is to be submitted as per inspection requirement.

Base plate must be stress-relieved for any residual welding stress and certificate to

E)

BEARINGS

necessary radial load as well as the net axial thrust

Make of the Bearings: SKF/FAG/ Equivalent subjected to customer approval.

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

F)

ACCESSORIES:

1.

FASTENERS

All fasteners shall be SS316 only irrespective of wetted / non-wetted parts.

6.2 POWER SUPPLY

1. | POWER SUPPLY |

The following voltage levels shall apply:

3 phase, 3.3 kV AC ,50 Hz : | Voltage for motors equal to /
bigger than 200KW and for
power distribution within the
plant.

3 phase, 415V, AC, 50 Hz Standard voltage for power

supplies to electric power
consumers and motors Above
0.2 KW and upto 200 kW.

240V AC / 3 phase 415 V AC, 50 Hz Standard voltage for power
supplies to electric power
consumers and motors Upto
0.2 kW.

1. All equipment’s shall be suitable for rated frequency of 50 Hz with a variation of
+ 3% & -5%, and 10 % combined variation of voltage and frequency unless

specifically brought out in the specification.
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1022214/2022/BAP-WS(CON)

TECHNICAL SPECIFICATION FOR WATER PUMPS

TSGENCO:FGD: WATER PUMP : ROS:9096 R00

BHADRADRI (4X270 MW)

2.

Bidder shall design and supply the equipment suitable for satisfactory
operation under above mentioned power supply condition.

6.3

PACKING AND FORWARDING

Proper packing to be ensured.

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

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 oxidation. 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 from 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 shall 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.

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
weight characteristics are to be indicated.

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

a. Destination

Package Number
Gross and Net Weight
Dimensions

Lifting places

- ® oo O

Handling marks and the following delivery marking

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.

Page 9 of 20
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TECHNICAL SPECIFICATION FOR WATER PUMPS

TSGENCO:FGD: WATER PUMP : ROS:9096 R00

BHADRADRI (4X270 MW)

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.

The case number shall be written in the form of a fraction, the numerator of 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.

10.

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)

11.

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. Fragile components ( to be marked properly with a clear warning for safe handling

12.

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.

13.

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 item Code, Gross Weight and Net weight of Supplied items.

14.

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
followed by suitable wrapping.

6.4

Motor

Refer to technical specification TECI: LT MOTOR: REV 05; DATED: 28.07.2021 &
LT M OTOR: PROJECT SPECIFIC DETAILS

7.0

EXCLUSION

The following work associated with the water pumps will be by others:
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TECHNICAL SPECIFICATION FOR WATER PUMPS

TSGENCO:FGD: WATER PUMP : ROS:9096 R00

BHADRADRI (4X270 MW)

a. Civil foundations
b. Walkways, platforms and ladders

c. Element handling hoists

8.0

SPARES,TOOLS & TACKLES

8.1

START UP & COMMISSIONING SPARES

Start-up & Commissioning Spares shall be part of the main supply of the Water 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. The List of such spares
to be provided by bidders with their offer.

8.2

MANDATORY SPARES

Bidder to quote for below mentioned mandatory spares with break up price as per
Annexure A ( Clause 6.0):

Bidder shall quote for the Mandatory Spares List and it will be considered for L1
evaluation. Mandatory Spares Parts items shall be handed over separately and shall
not be mixed with the supply of the main equipment parts. Spares shall be sent in pre-
decided lots in containers/secure boxes. All boxes/containers are to be distinctly
marked in red color with boldly written “S” mark on each face of the containers. Spares
shall not be dispatched before dispatch of corresponding main equipment’s. Each item
shall be labelled in English and be packed against damage and sealed to prevent
deterioration from corrosion.

9.0

DEFECT LIABILITY & WARRANTY

The Bidder warrants that the equipments/items shall be free from defects in the
design, engineering, materials and workmanship of the Plant and Equipment supplied
and of the work executed. The Defect Liability Period shall be Twenty four (24) months
from the date of delivery or eighteen (18) months from the date of commissioning,
whichever first occurs. If during the Defect Liability Period any defect should be found
in the design, engineering, materials and workmanship of the Plant and Equipment
supplied or of the work executed by the Bidder, the Bidder shall promptly, in
consultation and agreement with BHEL regarding appropriate remedying of the
defects, and at its cost, repair, replace or otherwise make good (as the Bidder shall, at
its discretion, determine) such defect as well as any damage to the Facilities caused
by such defect.

In case of failure of the equipment to meet the guarantee, OWNER/BHEL reserves the
right to reject the equipment. However, OWNER/BHEL reserves the right to use
the equipment untii new equipment supplied by bidder meets the guaranteed
requirement .
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TECHNICAL SPECIFICATION FOR WATER PUMPS

TSGENCO:FGD: WATER PUMP : ROS:9096 R00

BHADRADRI (4X270 MW)
10.0 | PERFORMANCE GUARANTEE
All performance tests for Water 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 water pumps and its accessories
2) Bidder shall guarantee and demonstrate the rated capacity of the pump at the rated
head.
3) Noise level-<85 dB (A) at 1m horizontal distance from equipment/enclosures and
1.5m above operating floor is to be guaranteed.
4) Vibration levels measured on the non-rotating parts shall not exceed the zone limit
“B” as defined in ISO 10816 at steady conditions and shall not exceed the zone limit
“C” as defined in ISO 10816 at transient conditions.
5) Acceptance tests to be carried out as per the procedure defined by the bidder,
which shall be submitted for customer approval.
6) 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.
11.0 BID EVALUATION CRITERIA FOR POWER CONSUMPTION:
As per Annexure A Clause 7.0
12.0 | LIQUIDATED DAMAGES FOR POWER CONSUMPTION
As per Annexure A Clause 8.0
13.0 DOCUMENTATION
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
per Annexure-lll A. Annexure-lll documents are required for proper evaluation purpose
and vendors are requested to comply with above in all respect.
B DOCUMENTS TO BE SUBMITTED AFTER AWARD OF CONTRACT
The Successful bidder shall submit necessary data, documents and drawings for review,
approval as specified under Annexure-lll B . All necessary GA drawings, sections, sub-
assembly drawings, specifications of main and sub components and necessary set of
operation & maintenance manual as asked by OWNER must be furnished by bidder in
soft and hard copy forms.
Unless agreed otherwise, Ten (10) hard copies and five (05) sets of electronic copies of
all documents are to be submitted in the English 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 format (e.g. PDF). However all the engineering related
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information shall be furnished in soft form to BHEL.

14.1 ANNEXURE |- SCHEDULE OF GUARANTEES
Sl. Description Data
No
1. Rated capacity of pump m®/hr
2. Total head at design capacity M
3. Guaranteed shaft power kW
consumption at rated capacity &
head
4, Noise level at a distance of 1.0 dB(A)

meter from the equipment at site and
1.5 m above operating floor

5. Maximum vibration (peak to peak microns
amplitude at site)

Equipment Availability (%)

Pump Efficiency (%)

SIGNATUREOFBIDDER @ = = e
NAME = e

DESIGNATION = e
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TECHNICAL SPECIFICATION FOR WATER PUMPS

TSGENCO:FGD: WATER PUMP : ROS:9096 R00

BHADRADRI (4X270 MW)
14.2 ANNEXURE-II - LIST OF DEVIATIONS/EXCEPTIONS TO THE ENQUIRY DOCUMENT
Sl | Clause | Page . -
No No No Description of Deviation

Note: Enlarge the table to incorporate items

SIGNATUREOFBIDDER @ = e

NAME

DESIGNATION
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TECHNICAL SPECIFICATION FOR WATER PUMPS

TSGENCO:FGD: WATER PUMP : ROS:9096 R00

BHADRADRI (4X270 MW)

14.3

ANNEXURE-III

A) DOCUMENTS TO BE SUBMITTED ALONG WITH THE OFFER

Sl
No.

Description

No of copies
With proposal

Specification duly signed and seal on each

Anchor Plan & Civil foundation Loading

GA drawings of pump assembly

Data Sheet

Performance curve

Test Arrangement & Test procedure

Reference plant details

Required Electric power & other Utility List

Deviation List

Scope of Supply

o = B B P IR A I M Bl A

- O

Start-up & Commissioning Spares

—_ A A A | = = A A A =

SIGNATURE OF BIDDER
NAME

DESIGNATION
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TECHNICAL SPECIFICATION FOR WATER PUMPS

TSGENCO:FGD: WATER PUMP : ROS:9096 R00

BHADRADRI (4X270 MW)

B) DOCUMENTS TO BE SUBMITTED AFTER CONTRACT:

No of copies Delivery Time
NS(I)- Description After award of contract
1. | Utility Consumption 1 2 weeks after contract
2. | Foundation Data including 1 2 weeks after contract
Anchor plan
3. | Performance curve 2 2 weeks after contract
4. | GA Drawing 1 1 month after contract
5. | Cross section detail drawing 1 1 month after contract
6. | Data Sheet 1 2 weeks after contract
7. | Lubricating Chart 1 2 months after contract
8. | Installation and assembly 1 4 months after contract
procedure
9. | Inspection Certificate 1 In 2 weeks after test
10. | Manufacturing Schedule 1 2 weeks after contract
11. | Proforma Packing List 1 2 months prior to
12. | Pump and Motor Sizing 1 2 weeks after contract
Calculation
13. | Material Test Certificates 2 In 2 weeks after test
14. | Pre Commissioning Check 2 4 months after contract
15. | Quality Plan 4 1 month after contract
16. | Operation and Maintenance ¢ 10 hardcopies and 5 4 months after contract
Manual electronic copies in
English
17. | Start-up & Commissioning 2 1 month after contract
18. | Test Arrangement & Test 1 month after contract
procedure

SIGNATURE OF BIDDER

NAME

DESIGNATION
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TECHNICAL SPECIFICATION FOR WATER PUMPS

TSGENCO:FGD: WATER PUMP : ROS:9096 R00

BHADRADRI (4X270 MW)

14.4 | ANNEXURE-IV : TECHNICAL SPECIFICATION FOR SEAWORTHY PACKING

Applicable for Import Supply

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

SIGNATUREOF BIDDER @ = e
NAME = e

DESIGNATION = e
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TECHNICAL SPECIFICATION FOR WATER PUMPS

TSGENCO:FGD: WATER PUMP : ROS:9096 R00

BHADRADRI (4X270 MW)

14.5 Annexure-V: Data Sheet to be filled by vendor: (to be filled by bidder for each

pump)

SI. Description Value

No

TECHNICAL DETAILS

1 Make

2 Model

3 Application

4 Design Flow at Rated Speed
(m3/hr)

5 Minimum & Maximum Continuous
Flow (m3/hr)

6 Total Discharge Head @ design
flow MWC

7 Shut off Head @ MWC
upto 15 Percent

8 NPSH required (minimum) @
MWC

9 Hydraulic test pr.@ Kg/Sq. Cm

10 Pump efficiency -

10.1 At design point %

10.2 | At maximum flow %

11 Pump shaft power reqd. at design
point @ KW

12 Maximum shaft power required @
KW

13 Selected motor @ KW

14 Rated speed & critical speed @
rpm

15 GD2 of the pump @ kgm2

16 Operating flow range from design
point % : + -
Noise level at duty range dBA at

17 .
1.0 m distance

18 Vibration level -

18.1 | Displacement microns

18.2 | Velocity (Peak) mm/sec

19 Balancing quality as per ISO 1940
std.
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TSGENCO:FGD: WATER PUMP : ROS:9096 R00
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Rotation of shaft viewing from
20 .
drive end
1 Tolerance on head and efficiency
at rated speed and flow.
CONSTRUCTIONAL DETAILS
1.0 Suction / Discharge nozzle
1.1 Size mm
1.2 Rating psi
1.3 Flange drilling standard
Nozzle Orientation looking from
1.4
DE
2.0 Material of construction / make
2.1 Pump casing
2.2 Impeller
2.3 Shaft
2.4 Shaft sleeve
2.5 Wear rings
2.6 Diffuser
2.7 Mechanical seal
2.8 Bearing housing
2.9 Fasteners
2.10 | Others if any
3.0 No. of stage
3.1 Impeller type
Impeller diameter Trimmed /
3.2 .
Untrimmed
4.0 Bearings
4.1 Type
4.2 Make
4.3 Lubrication Oil - Specification
4.4 Lub. Oil Quantity / pump Litre
5.0 Mechanical seal
5.1 Type
5.2 Make
5.3 Model
5.4 Drawing No
6.0 Performance curve references No.
7.0 Foundation Draws No.
7.1 Pump Dimension Lx W x H in mm
7.2 Pump Weight in Kg
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TECHNICAL SPECIFICATION FOR WATER PUMPS
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COUPLING

1.0 Type

2.0 Make , Model No

3.0 Coupling guard Material

Dimension detail

4.0 enclosed

with BOM

5.0 Weight in Kg

BASE FRAME AND ACCESSORIES

1.0 Material

2.0 Dimension detail

in mm

3.0 Weight kg :

GENERAL

1.0 Shipping packag

e dim.in mm

2.0 Total assembly weight in Kg

3.0 Total shipment weight in Kg

SIGNATURE OF BIDDER

NAME

DESIGNATION
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ANNEXURE A

FOR

W ATER PUM PS
OF TSGENCO PROJECT

As reference to Tech Spec ROS: 9097 R0O0

CUSTOM ER
APPLICATION
PROJECT

: TSGENCO
: FLUE GAS DESULPHURIZATION SYSTEM
: 4X270 MW BHADRADRI

W ater Systems

BHH
# Bharat Heavy Electrical Limited

Ranipet — 632 406.
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TSGENCO' BHADRADRI / ROS: 9097; RO0/ ANNEXURE- A

1.0 PROJECT INFORMATION:
a. | Owner TSGENCO
b. | Buyer BHEL, Ranipet
c. | Process/Application Flue Gas Desulphurization
d. | Site Location Bhadradri Thermal Power Project

(Coal Based) 4X270MW is set up in the
state of Telangana, located near Manuguru in
Khammam District

A) PROJECT LOCATION AND APPROACH

BHEL SITE OFFICE

4X270 MW BHADRADRI TPS, MANUGURU
DISTRICT - KHAMMAM

STATE - TELANGANA

A SITE ADDRESS
EPC-CONTRACTOR

BHARAT HEAVY ELECTRICALS LIMITED
INDIA
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TECHNICAL SPECIFICATION FOR WATER PUMP

TSGENCO' BHADRADRI / ROS: 9097; RO0/ ANNEXURE- A

2.0 PROVENNESS CRITERIA:

Bidder should have previous experience of design, manufacture, supply, erection
and commissioning / supervised erection & commissioning of the Water Pumps as
per criteria given in table below and the water pump(s) should have been in
successful operation for a period not less than One (1) year prior to Part-I (Techno-
commercial) bid opening date”

Sl. Name of Type of Equipment

No. Equipment Equipment Rating

1 Water Pumps | Centrifugal 80% of the flow & 100% of the
pump head of the offered water

Pump(s)

The Bidder shall offer only proven design, which meets the Proveness criteria

indicated above. Necessary documentary evidences as per Annexure-l for
qualification shall be submitted along with the bid. If bidder does not meet the
specified Provenness criteria, they are denied to participate in this tender.

a) REFERENCE LIST as per format shown below

Project Perfo;manc
Name o
S. ’ Year of | Certificate/
No. gltgtfmer & | Flow | Head | Motor KW | Qty Commg | Documentar
capacity y Evidence
1. to be
enclosed
2. to be
enclosed

SIGNATURE OF BIDDER

NAME

DESIGNATION
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TECHNICAL SPECIFICATION FOR WATER PUMP

TSGENCO' BHADRADRI / ROS: 9097; RO0/ ANNEXURE- A

3.0 WATER ANALYSIS:
kI;’rcl)cess water is envisaged for Emergency Quenching. Process water analysis is provided
elow

S.no | Constituents as CaCO3 Unit Value
A Calcium ppm 136.5
2. Magnesium ppm 52.0
3. Sodium + Potassium ppm 76.6
4. Iron ppm 0.00
S. Total hardness mg/l 188.50
6. Total Cations mg/I 265.10
7. P-Alkalinity mg/| 0.00
8. M-Alkalinity mg/| 140.77
9. Bicarbonates mg/l 140.77
10. Chlorides ppm 76.23
i S04 ppm 46.50
12. NO3 ppm 1.60
13. EMA mg/| 124 .33
14. Total anions mg/| 265.10
15. Silica(reactive) ppm 1.10
16. pH @25 deg C . 7.5-8.0
17 Turbidity (maximum) NTU 10
18. Suspended Solids mg/| 10
19. TDS Calculated mg/| 375.90
20. | Conductivity @ 25 deg C | uS/cm 400
21. TDS (given) mg/l 282.0
22. Temperature deg C 2b

SIGNATURE OF BIDDER

NAME

DESIGNATION
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4.0 PUMP DETAILS:
Process water Mist eliminator
SI.No Description Unit P Wash & Emergency
umps
Quench pumps
1. Number of pumps Nos 4W + 4S 4W + 4S
Included in the bidder’s scope of supply. The
2. Drive Motor motor make is subjected to customer approval
3 Head of the pump m 50 65
4. Capacity of the Pump m3/ hr 60 121
5. Coupling Direct drive Direct drive
6. Type of Pump Horizontal centrifugal | Horizontal centrifugal
7. Specific Gravity -- 1 1
8. Viscosity Pa-s 0.003 0.003
9. Fluid medium Process water Process water
10. | Water Characteristics As per Clause No: 3.0 | As per Clause No: 3.0
11. | Mode of operation -- Continuous Continuous
Maximum operating °
12. temperature c 45 45
Maximum operating
13. speed rpm Max 1500 Max 1500
14 Service -— Outdoor Outdoor
15 Chloride (ppm) CaCoO3 76.23 76.23
16 Casing, Gland and 2.5 Ni Cast Iron to IS 210 Grade FG 260 or
stuffing Box equivalent
Impeller (Wear Rings, . i
17 as applicable) Stainless Steel-316 grade
18 Shaft & Sleeves Stainless Steel-410
19 Sound (maximum) dB 85 @ 1mdistance
20 Operating range % 30 to 130
Auxiliary Power at
21 motor Input Terminal KW 14 36
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TECHNICAL SPECIFICATION FOR WATER PUMP

TSGENCO' BHADRADRI / ROS: 9097; RO0/ ANNEXURE- A

5.0 PAINTING PROCEDURE

Surface Preparation : Power Tool Cleaning to St 3 (SSPC-SP3)
Coating Procedure :
. Total DFT
S| No. Coat Paint DFT um (min)
. Red Oxide Zinc Phosphate
1. Primer coat t0 IS 12744-One Coat 35 um per coat
2 Intermediate | One coat of Synthetic 35um per coat
. Coat Enamle Coat to IS: 2932 Hm per coa
140 Microns
Two Coats of Synthetic

3. Finish coat Enamle Coat to 1S: 2932 35 um per coat

Shade : Light Grey

GENERAL NOTES: -

. No painting is required for Galvanized, non-ferrous & stainless steel items, except as indicated above.

. Machined items are to be applied with coat of temporary rust preventive oil.

. All steel structures shall be provided with painting as given in the specification.

. Finish coat to be applied after an interval of min 10 hrs. & within 6 months (after completion of

intermediate coat).

5). Primer coat on steel shall be applied in shop immediately after blast cleaning by airless spray
technique.

6).All threaded and other surfaces of foundation bolts and it's materials, insulation pins, Anchor channels,
sleeves shall be coated with temporary rust preventive fluid and during execution of civil works; the
drier film of coating shall be removed using organic solvents.

7).Painting requirement for all electrical equipment shall be as per details identified in specification for the
respective equipment.

8).For the portion of steel surfaces embedded in concrete, the surface shall be prepared by Manual

cleaning and provided with primer coat of Chlorinated Rubber based Zinc Phosphate Primer of

Minimum 50 Micron DFT.

— — — —

1
2
3
4

SIGNATURE OF BIDDER s
NAME s

DESIGNATION s
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6.0

MANDATORY SPARES

Bidder to quote for below mentioned mandatory spares with break up price-

1. Casing Liners - 2 set for each type.
2. Bearings - 2 Set of Each Type

Note: Any change in size material design etc. that obviates one to one
replacement of the part shall be considered a different type.

Unless otherwise stated a set shall mean complete replacement for one
equipment.

7.0

BID EVALUATION CRITERIA FOR POWER CONSUMPTION:

POWER GUARANTEE: Bidder to specify the guaranteed power consumption
at motor input terminal per Pump operating at the duty point in their offer.

BID EVALUATION CRITERIA FOR POWER CONSUMPTION: Power loading
is applicable for the following Pumps

1) Process water Pump
2) Mist Eliminator wash.

In case, Guaranteed Shaft power offered by the bidder exceeds the base value
specified (Auxiliary Power at motor Input as per clause 4.i.19 & 4.ii.19), his bid
price will be loaded for excess power consumption as per the formula given
below.

Adjustment factor for excess power consumption in INR = (GPC-BV) X PL X
No’s of Working pumps. Exchange rate as applicable on price bid opening date
will be considered

GPC- Guaranteed Power Consumption quoted by bidder in KW

BV- Base Value (Auxiliary Power Consumption at motor Input, refer clause 4.0
(Pump Details at Slno-21).

PL- Power Loading per KW shall be 252000/~ Indian Rupee

8.0

LIQUIDATED DAMAGES FOR POWER CONSUMPTION

If actual shaft Power Consumption 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 given below-

Liguidated damage deductible in INR = (APC-GPC) X P X Total No’s of
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Working pumps

Where
e GPC- Guaranteed Power Consumption quoted by bidder in KW
e APC- Actual Power Consumption in KW
e P- Penalty per KW : 252000/- Rs

Contractor's aggregate liability to pay liquidated damages for failure to attain
the functional guarantee shall not exceed Ten percent (10%) of the Contract
Price.

SIGNATURE OF BIDDER =~ -

NAME

DESIGNATION

Page 9 of 12
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TECHNICAL SPECIFICATION FOR WATER PUMP

TSGENCO' BHADRADRI / ROS: 9097; RO0/ ANNEXURE- A

9.0 TANK WATER LEVEL

Process water Tank Level is provided below:-

HH-49m

NL-47m

LL-13m

HH-49m

PROCESS WATER TANK PROCESS WATER PUMP

NL-47m

LL-13m

LL: Low Low Level

PROCESS WATER TANK  ME WASH & EMERGENCY QUENCH PUMP

NL: Normal /operating Level

HH: High High Level

SIGNATURE OF BIDDER -

NAME

DESIGNATION

Page 10 of 12
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TECHNICAL SPECIFICATION FOR WATER PUMP

TSGENCO' BHADRADRI / ROS: 9097; RO0/ ANNEXURE- A

10.0 Noise

Noise level measurement shall be carried out using applicable and
internationally acceptable standards. The measurement shall be carried out
with a calibrated integrating sound level meter meeting the requirement of
IEC 651 or BS 5969 or is 9779.

Sound pressure shall be measured all around the equipment at a distance of
1.0 m horizontally from the nearest surface of any equipment/ machine and
at a height of 1.5 m above the floor level in elevation.

A minimum of 6 points around each equipment shall be covered for
measurement. additional measurement points shall be considered based on
the applicable standards and the size of the equipment. the measurement
shall be done with slow response on the a - weighting scale. the average of
a-weighted sound pressure level measurements expressed in decibels to a
reference of 0.0002 micro bar shall not exceed the guaranteed value.
corrections for background noise shall be considered in line with the
applicable standards. all the necessary data for determining these
corrections, in line with the applicable standards, shall be collected during the
tests

SIGNATURE OF BIDDER -

NAME e

DESIGNATION

Page 11 of 12
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TECHNICAL SPECIFICATION FOR WATER PUMP

TSGENCO' BHADRADRI / ROS: 9097; RO0/ ANNEXURE- A

11.0

PACKING AND FORWARDING

Each Package or shipping units shall be marked or stenciled on at least two
sides.

BHEL SITE OFFICE

4X270 MW BHADRADRI TPS, MANUGURU

DISTRICT - KHAMMAM

STATE - TELANGANA

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.

SIGNATURE OF BIDDER = -

NAME

DESIGNATION

Page 12 of 12
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LT MOTOR: PROJECT SPECIFIC DETAILS

BHADRADRI FGD (Water Pumps)

INDENT NO: RFW21815 & RFW21816

Cust. No: G301 TO G304

ENERGY EFFICIENT

IE3 as per latest version of IEC-60034

SUPPLY

1. Motors upto 0.2kW : 240V AC/415V
AC.

2. Lighting, Space heating, A.C supply
for Control & protective devices : 240V,
1@, 2W, 50 Hz.

3. Motors above 0.2kW and below
175kW: 415V, 3@, 3W, 50 Hz.

4. Motors 175 kW and Up to less than
1500 kW: 3300V, 3@, 3W, 50 Hz. 5.
Motors 1500 kW & above: 11000 V,
3@, 3W, 50 Hz.

Note - 415V or 3.3 kV may be adopted
by the bidder for the drives in the
range of 160-210 kW.

STARTING CURRENT

As per IS 12615 or relevant IEC
standard.

(Breakaway starting current as
percentage of full load current for
various motor rating shall not exceed
600% subject to IS/IEC tolerance of
plus 20% for Motors up to 1500kW)

Margin

LT motor & HT motor name-plate
rating at 500 C shall have at least 15%
margin and 10% margin respectively
over the input power requirement of
the driven equipment at rated duty

point

RATIO OF LOCKED ROTOR KVA TO KW

i) 50KW to 110KW

11

ii) 110KW to 200KW

9

MIN. SPACING BETWEEN GLAND PLAT

E AND CENTER STUD(IN MM)

upto 3KW As per manufacturer's practice
above 3KW and upto 7KW 85
above 7KW and upto 13KW 115
above 13KW and upto 24KW 167
above 24KW and upto 37KW 196
above 37KW and upto 55KW 249
above 55kw and upto 90KW 277
above 90KW and upto 125KW 331
above 125KW and upto 200KW 203
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PHASE TO PHASE/PHASE TO EARTH AIR CLEARANCE(IN MM) IN TERMINAL BOX

upto 110 10
above 110kw and upto 150KW 12.5
above 150KW 19

ADDITIONAL DATA TO BE INCLUDED IN DATASHEET

GRADE OF BALANCING OF MOTOR

STANDARD CONTINUOUS RATING AT 40DEG.C
AMBIENT

DERATED RATING OF MOTOR AT
50DEG.C(DESIGN POINT)

NO LOAD CURRENT OF MOTOR AT RATED
VOLTAGE AND FREQUENCY

STARTING TORQUE VALUE IN KGM

LOCKED ROTOR KVA @ RATED KW

POWER FACTOR AND EFFICIENCY AT 75% LOAD

POWER FACTOR AND EFFICIENCY AT 50% LOAD

Separate terminal box shall be

SPACE HEATER TERMINAL .
provided.

PAINTING 631 of IS5
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BAP / BHEL / RANIPET - 632 406

TECI: LT MOTOR: REV 05

EFFFECTIVE DATE : 28.07.2021

DOCUMENT TITLE
ITEM

PROJECT

: TECHNICAL SPECIFICATION FOR BOUGHT OUT ITEMS

: LT MOTOR

: BHEL STANDARD

NAME DESIGNATION |  SIGNATURE DATE
PREPARED BY |ALANS G ENGINEER &/ 2¢\4 201
REVIEWED BY |CHANDRASEKAR A P DM MOJ; 28-01-22!
APPROVED BY |JEYAMURUGANAND M AGM m—\—"‘f—e—? L%loq [bu

ISSUED BY EDC - ECI

RECORD OF REVISIONS:

REVISION NUMBER 00 INITIAL RELEASE - Dt. 19.03.2013

REVISION NUMBER 01

REVISION NUMBER 02 Cl. No: 5- Packing and Drawing included

REVISION NUMBER 03 Cl. No: 2.20, 2.21, 2.38, 2.39, 2.43 added

REVISION NUMBER 04 Cl.No: 2.3, 4(b) - ECl:DATASHEET:LTMOTOR:00 added
REVISION NUMBER 05 Cl.No: 2.36, 2.40, 4(b), 5(a) Updated




1022214/2022/BAP-WS(CON)

PRODUCT STANDARD

ELECTRICAL, CONTROLS & INSTRUMENTATION

BAP / BHEL / RANIPET - 632 406

TECI: LT MOTOR: REV 05

PAGE 2 OF 10

EFFFECTIVE DATE : 28.07.2021

45

VENDOR
SPECIFICATION COMPLIANCE/
REMARKS
1 SITE CONDITIONS
1.1 | Altitude above mean sea level >1000 m.
1.2 | Ambient temperature condition 6 to 50°C.
1.3 | Relative humidity 100%

1.4 | Atmosphere

Tropical, Dusty, salty, corrosive & highly polluted
as in a coal based Thermal power plant.

2 GENERAL

2.1 Reference standards

IS 15999, IS 12615, IS/IEC-60034,IS 1231, IS 6362,
IS 2253, IS 12065, IS 12075

2.2 | Design ambient

50 Deg.C

23 Application/ Type( Normal/ Energy
efficient)

As per the document LT MOTOR:PROJECT
SPECIFIC DETAILS

2.4 | Duty cycle

Continuous S1

2.5 Rated voltage, frequency & Phases

415V AC £10%; 50 Hz (+5% to -5%);
3 phase

26 Combined variation of Voltage and
frequency

10% absolute sum

2.7 Motors efficiency class

As per the document LT MOTOR:PROJECT
SPECIFIC DETAILS

2.8 Minimum starting voltage

80% of the rated voltage

2.9 Minimum voltage under which
motor will run satisfactorily

75% of the rated voltage for 5 minutes

Capacity to restart (at specified

2:10.
voltage)

i. Two successive starts from cold condition
ii. Two HOT restarts starts from Hot condition
iii. Three equally spread start per hour

211 High speed bus transfer
' withstand capability

Suitable to withstand 150 % of rated voltage

2.12 | Type of balancing for rotor

Dynamic balancing

2.13 | Direction of rotation

Suitable for both direction

2.14 | Direction of cooling air

Non-drive end to driving end

2.15 | Class of insulation

Class F with temperature rise limited to Class B.

2.16 | Winding treatment

The insulation shall be given tropical and
fungicidal treatment for successful operation of
the motor in hot, humid & tropical climate.

2.17 | Allowed winding temperature rise at

continuous full load

60°C by thermometer method &
70°C by resistance method

2.18 | Accelerating Torque at minimum
permissible Starting voltage

10% of full Load Torque
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PRODUCT STANDARD TECI: LT MOTOR: REV 05
ELECTRICAL, CONTROLS & INSTRUMENTATION PAGE 3 OF 10
BAP / BHEL / RANIPET - 632 406 EFFFECTIVE DATE : 28.07.2021

2.19 | Pullout Torque at rated voltage 205% of full load torque
. As per the document LT MOTOR:PROJECT
2.20. | Ratio of Locked rotor KVA to KW for SPECIFIC DETAILS
- As per the document LT MOTOR:PROJECT
2.21 | Starting current SPECIFIC DETAILS
The locked rotor withstand time ( LRWT) at 110%
S rated voltage (RV) under HOT condition shall be
2.9y | Starting Hne & locked rotor at least 2.5 sec more than the starting time at
withstand time 80% of rated voltage for motors with acceleration
time upto 20 sec at RV and 5 sec where the
accelerating time is more than 20 sec at RV.
2.23 | Momentary overload withstand 60% of full load torque for 15 second without any
capability damage.
2.24 | Over speed withstand 120% of rated speed for 2 minutes without any
mechanical damage.
2.25 | Hot thermal withstand curve margin of at least 10% over the full load current
2.26 | Cooling Totally enclosed fan cooled- IC 411(TEFC)
227 | Vibration The peak amplitude of vibration shall be as per IS
12075
908 | Maixe level Within the limits specified by IS 12065 / <85 dB at
1 meter distance from motor.
2.29 | Type of enclosure TEFC, IP 55 as per IS/IEC 60034-5
2.30. | Type of mounting Horizontal foot mounted.
Ball or roller type / bearings effectively sealed
. against ingress of dust. The bearing shall be so
2.31 | Bearings constructed that the loss of lubricating grease is
kept to minimum.
Sealed bearings are also acceptable
2.32 | Lubricant Type Grease
2.33 | Bearing life minimum life of 40000 Working hours
234 | Shaft extension Ke'y‘slotted bare shaft extension with key at the
driving end.
Weather proof IP 55 as per IS/IEC 60034-5;
2.35 | Terminal box Type Capable of being turned through 360° in steps of
90°.
Double compression type nickel plated brass
cable glands and annealed tinned copper
crimping lugs to suit the cable size
: |
=36 | Cablegland arel |ugs i) Size of power cables will be intimated after PO.
ii) For space heater cable glands and lugs suitable
for 2CX2.5 to be provided
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PRODUCT STANDARD TECI: LT MOTOR: REV 05

ELECTRICAL, CONTROLS & INSTRUMENTATION PAGE 4 OF 10

BAP / BHEL / RANIPET - 632 406 EFFFECTIVE DATE : 28.07.2021
2.37 | Type of terminals Stud / screw type with plain washers, spring

washers / checknuts & lugs

738 Min.Spacing between Gland plate As per the document LT MOTOR:PROJECT
' and Center stud(in mm) SPECIFIC DETAILS

Phase to Phase/Phase to Earth air As per the document LT MOTOR:PROJECT

2.39
clearance(in mm) in Terminal Box SPECIFIC DETAILS

2.40. | Fault level 40KA for 0.25Sec

As per the document LT MOTOR:PROJECT

241 | Painting SPECIFIC DETAILS

2.42 | Space heaters:

2.42.a | i) Motors above 30 kW Separate space heater suitable for 240V, Single
Phase, AC,50 Hz
2.42.b | ii) Motors below 30 kW Winding shall be suitable for heating at 24 V,

Single phase, AC,50 Hz

As per the document LT MOTOR:PROJECT

2.43 | Terminals for space heater SPECIFIC DETAILS

Two numbers of Thermistors / RTD for each
phase as below are to be provided

A. Motors above 37 Kw shall have

2.44 | RTD for winding thermistors Or RTD if specifically called

for in enquiry.

B. Motor rated 160kW and above shall have

RTDs
2.45 | Bearing RTD For motors 132 Kw and above
Thermistors/ RTDs shall be terminated in an
2.46 | Terminals for RTD/ Thermistor auxiliary terminal box. Details shall be furnished
in TB diagram.
2.47 | Earthing Two no of earthing provisions on terminal box

and on motor body(on opposite sides)

As per IS/IEC 60034-8 and Additional data on
name plate :

a. Bearing DE/ NDE details.

b. Year of manufacture

2.48 | Name plate

2.49 | Lifting Device Eye bolt or lugs to facilitate safe lifting

3 INSPECTION & TESTING As per applicable quality plan
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PRODUCT STANDARD TECI: LT MOTOR: REV 05
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4 DOCUMENTS

One set of technical data sheet as per the
enclosed format and Motor general arrangement
drawing giving foundation details, shaft details.

a) Along with offer:

Three sets of the following for approval:

1. Technical Data sheet as per the enclosed
format EC.DATASHEET:LTMOTOR:00

2. Motor general arrangement drawing giving
foundation details, shaft details and weight

3. Motor Terminal box arrangement drawing

4. Motor characteristic curves :
Torque vs Speed with load curve superimposed
Speed vs Current
Time vs Current

Thermal with stand curve
b) After placement of Purchase Load vs Efficiency

order ( within 15 days) Load vs Slip

Load vs Power factor

Speed vs Time

Load vs Current
5. Suggested steel crate packing drawing
(Drawing No:- 3-00-114-39893) or vendor
standard packing drawing subject to approval.
The following shall be submitted:

1.Guarantee certificate.

2.0 & M manuals.

3. Acceleration time and LRWT calculation shall

be submitted for review.

a) As per suggested Drawing No:- 3-00-114-39893
b)The packing shall meet the Transport,
5 PACKING Environment & Storage hazards.
c) As per Packing Procedure QA:Cl: STD:PR:03
or as per Manufacturer's Standard Practice
subject to approval.
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PRODUCT STANDARD TECI: LT MOTOR: REV 05
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ECI: DATASHEET: LTMOTOR: 00
TECHNICAL DATA SHEET OF LT MOTOR

P.O No:
DATA SHEET - Customer No: Project:

CLNO | CHARACTERISTICS hihyge i

Vendor)
1.0 Application
1.1 Fan / Load Curve referred
2.0 Manufacturer
3.0 Type & frame size Is\ilgfr?al/ Energy efficient Frame
3.1 Degree of Protection e

4.0 Rated output in kW
4.1 Rated speed

415 V£10% AC; 50 Hz £ 5%;
5.0 Rated voltage , frequency & phases ( Check voltage as per Enquiry) 10%
absolute sum; 3 phase

6.0 Full load current Amps
7.0 Energy efficient As per IS 12615
8.0 Efficiency & power factor at Full load

Eff- Pf-
9.0 Efficiency & power factor at 75 % load

Eff- Pf-
10.0 Efficiency & power factor at 50 % load

Eff- Pf-
11.0 Duty Cycle SI - Continuous
12.0 Rated torque
13.0 Starting current As per IS standards
14.0 No load current (with mechanism coupled)

(at Rated.V and Frequency)

15.0 Starting torque in % of full load torque

16.0 Pull up torque in % of full load torque

17.0 Pull out torque in % of full load torque
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18.0 No load starting time
( without mechanism coupled)

: . a.Hot

19.0 Locked rotor withstand time at rated voltage b.Cold
20.0 Loclfed rotor withstand time at minimum a Hot

starting voltage b.Ciaild
21.0 Locked rotor withstand time at 110% rated o Hot

voltage b.Cold

Starting time at minimum starting voltage with
22.0 j

mechanism coupled
23.0 Starting time at rated voltage with mechanism

’ coupled
24.0 Maximum permissible starting time
25.0 Stator thermal time constant Minutes
26.0 Type & No of terminals brought out
27.0 Stator winding connection Delta / Star
. . . Class F; 60°C by thermometer method

28.0 Class of insulation & temperature rise FT0E by resistamee methed.
29.0 Minimum permissible starting voltage Volts
30.0 Resistance per phase at 20Deg C ( Indicative ) Ohms
31.0 No of successive starts in Hot condition

Quantity and power consumption of space

32.0 S Quantity: Watts:
33.0 Direction of rotation Bi-Directional.
Make:
34.0 Bearing make & type Drive End:
Non Drive End:
35.0 Lubricant quantity grade & recommended

interval of lubrication
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36.0 Type of mounting & shaft orientation Foot mounting; Horizontal.
Terminal Box
37.0 Location & angle of rotation
38.0 Gland size for stator winding
39.0 Gland size for space heater s .2CX2'§ AL
(armoured), if applicable.
40.0 Cable entry
41.0 | GD?of motor (kg-m?)
42.0 Total weight of motor ( kg).
43.0 Weight of stator ( kg )
44.0 Weight of rotor (kg )
45.0 Anticipated bearing life in Hours
46.0 Method of connection to driven equipment
Limiting rotor temperature for determining
47.0 g
safe stall time
48.0 RTD for winding/ Bearing
Applicable: YES NO
49.0 Grade of balance of motor
Standard continuous rating at 40 Deg C
50.0 A
ambient.
51.0 Derated rating of motor at 50 Deg C.
a. Locked Rotor KVA
52.0
b. Ratio of Locked rotor KVA / Rated KW
53.0 a. Motor Dynamic Load Upward/ Downward—
' b. Motor Static load Upward / Downward—
54.0 | PAINT SHADE

Vendor's signature and seal

Rev No :

Date :
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The following curves are to be enclosed during datasheet approval.

1.GA drawing , Terminal box arrangement
2.Torque Vs Speed with load curve superimposed.
3. Speed Vs Current

. Time Vs Current

. Thermal with stand curve

. Load Vs Efficiency

. Load Vs Slip

. Load Vs Power factor

. Speed Vs Time

0. Load Vs Current.

— 0 0 N N L B

The following information shall be specifically provided for motors suitable for VED drive (if
called for in eqny during datasheet approval in addition to datasheet.

1. Stator Resistance

2. Stator leakage reactance

3. Magnetising reactance
4. Rotor resistance referred to stator

5.Rotor reactance referred to stator

Vendor's signature and seal.

Date
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VOLUME IIB

TECHNICAL SPECIFICATION
FOR
SEAWORTHY PACKING FOR EXPORT JOBS

SPECIFICATION NO. PE-TS-888-100-A001

N

oyt

BHARAT HEAVY ELECTRICALS LIMITED
POWER SECTOR
PROJECT ENGINEERING MANAGEMENT
NEW DELHI, INDIA
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TITLE SPECIFICATION NO. PE-TS-888-100-A001

VOLUME I B

TECHNICAL SPECIFICATION
FOR SEAWORTHY PACKING | SECTION D

FOR EXPORT JOBS REV. NO. 0 DATE 10/08/2010

SHEET 1 OF 52

1.0

20

3.0

4.0

Purpose

The purpose of this specification is to describe minimum packing requirements for the
different items/equipment for all export Project and also to define marking and shipping
requirements during transportation by ship, road and air for all export jobs.

SCOPE

For export jobs, sea worthy packing capable of performing all necessary functions like
prevention of damage to the contents, sufficient to support frequent handling and lengthy period
of outdoor storage in adverse weather conditions are required. Workmanship and materials
used shall be of high standard meeting the technical requirements and in accordance with best
commercial export packing practices. Vendor shall be responsible for sea worthy export
packing, however it shall meet the minimum requirements specified herein. Equivalent or better
packing methods may be deployed subject to approval of the BHEL/Purchaser. Vendor shall
submit the packing procedure for its equivalent for purchaser's approval during detailed
engineering.

The scope this specification is to define VENDOR’s responsibilities in terms of:

Preservation of the GOODS/items/equipments before packing.

Packing of the GOODS for road, rail, sea and/or air transportation to desired destination i.e.
project site

Making cases/crates

Chemical Treatment/Fumigation before packing to prevent fungus, damage due to termite,
borer, rats, etc.

Marking of cases/crates.
Other Services required.

Application

This specification is applicable to all the goods to be transported to project site and requires to
be in transit for longer duration. However, for “Misc cable erection items”, “Fire sealing system”
& “Exothermic welding material”, the packing requirements shall be as per the procurement
specification.

Definitions

“BHEL” : Main EPC vendor

“OWNER” : Customer for a particular export project.

“VENDOR” : Company(ies)/VENDOR(s) to whom the BHEL has placed Purchase Order
for GOODS!/ items/system/package.

“GOODS”™ means all or part of the articles, material, equipment supplies including
technical documentation, as described in the Purchase Order, to be supplied
by VENDOR.

“PACKER”: Packaging Company to whom VENDOR intends to sub-contract the packing

in case they do not have own packing capability/facilities .

“FREIGHT FORWARDER" : Means the Company responsible for performing freight forwarding
activities.

General Information
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N

6.0

6.1

6.2

The following requirements are intended as minimum requirements, and compliance to these
requirements in no way absolves or relieves VENDOR of any responsibility or obligation
outlined in the Purchase Order. In all circumstances, the packing will be designed and
constructed in order to support GOODS during transportation as well as to prevent the Goods
from damage due to impact, extreme climatic conditions, sun and rain. It must be ensured that
the delivery of the GOODS to the jobsite by sea, road or air, in good condition.

GOODS shall be export packed in compliance with the best-established practices for
international projects, in accordance with the following instructions. In the event of any conflict
between these specified requirement and the established practices, specification requirement
shall govern.

Due to climatic conditions and the complex transport operation(s), it is essential that protection
and packing is of the highest standard. Packing means to efficiently protect the GOODS during
the total transport operation; from the moment they leave the factory until they are delivered to
the jobsite, including handling operations (loading/unloading) and storage.

When VENDOR do not have packing capabilities/facilities of their own and therefore intends to
sub-contract, VENDOR have to inform BHEL/Purchaser of the name and address of proposed
PACKER(s) for approval.

Criteria for Selection of Packaging

Packages are to be made according to categories, described in articles 8.1 to 8.5, depending on
the type of materials, their fragility and size.

These categories have been established for the protection of equipment and material during
multi-mode transports, i.e.: combination of overland and sea transport; containerization, air
transportation.

In a general manner, the GOODS have to be packed in such a way that crates, bundles, pallets
can be stored into General Purpose containers, wherever possible.

If VENDOR has any doubt about the correct method of protection or packing, he should contact
BHEL/Purchaser in order to mutually agree on the adequate type of packing to be used.

Materials can be classified in following categories

Hazardous Material
Non-Hazardous Material

Further to above categorisation, non-hazardous materials can be sub- categorised for selection
of packing.

Hazardous Materials

Though handling of hazardous material may is not applicable in the scope of this specification.
All hazardous material must be packed in adherence to the detailed requirement relating to
packing, marking and labelling set out in the most recent report of the Board's Standard
Advisory Committee on the Carriage of Dangerous Goods in Ships for sea freight, and the
Restricted Articles Regulations, laid down by the International Air Transport Association for
airfreight.

Non-Hazardous GOODS

The scope of this specification is to provide necessary guidelines for packing for power plant
equipment, components, Pipings & Valves, Fittings, other structural items, electrical items,
spare parts and erection materials. The procedure is defined in subsequent paragraphs in
details in clause no. 8.0.
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7.0

7.4

Marking Instructions & Despatch details, Storage Code
Marking Instructions & despatch details

Packages and crates will be marked with indelible black paint, resistant to seawater. Marking
must be perfectly legible.

The shipping marks, which will be as per fig-13, shall be stencilled on two sides and one end in
clear characters at least 5 centimetres high (where crate size permits, otherwise use optimum
size for each package dimension).

When the GOODS are to be shipped in containers then marking may be stencilled on one end
only. However, packages must be stowed in a manner that shows these marks.

Crates containing fragile articles must be packed with special precaution against risk of
breakage and must be stencilled on all sides "FRAGILE - HANDLE WITH CARE". Where crates
are not to be overturned, VENDOR must show on the crates, clear and readily visible
identification as per fig-12, to ensure they are kept in the correct position.

Packages/equipment of 2,000 kg or more must be marked with slinging points on all sides, in
addition to the centre of gravity marks.

Number packages consecutively i.e. 1 of 10, 2 of 10, etc. Do not duplicate package numbers.
VENDOR is responsible for any loss or damage caused by incorrect marking.

All cases/crates shall also be marked with the appropriate international standard graphic
symbols for handling as shown in Fig 12.

As a minimum, all cases/crates are to be marked clearly on all four sides with:

"HANDLE WITH CARE"
"RIGHT SIDE UP"
"KEEP DRY"

In the case of packages with a single gross weight totalling 2,000 kg and/or a height of more
than 1m, the centre of gravity shall be clearly marked with the symbol on two adjoining sides.
For all items of equipment with an eccentric centre of gravity this symbol shall be marked at the
bottom, side and top of the package.

The slinging and lashing points shall be marked with a chain symbol.

When packing in cases/crates, these packages shall also have metal corners at the slinging
points. (Fig-11)

External front and rear sides of the boxes to be planed for writing instructions.

Dispatch details such as consigner/consignee address, contract and case details, country of
origin, port of delivery, stacking instructions shall be written on one side of the boxes. An
anodized aluminum plate as per details and specifications given in fig-13 shall be provided on
one side of the boxes.

One copy of packing slip wrapped in polyethylene bag covered with aluminum packing slip
holder to be nailed on the external surface of the box. One more copy of the packing slip
wrapped in polyethylene bag is to be kept inside the box at the pertinent place.
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7.2

8.0
8.1

8.1.1

8.1.2

Y

8.1.3

8.1.4

Storage Code

The type of storage required is required to be specified, it will be shown on each packaging in
RED colour.

X Crates or packages to be stored outdoor without covers

XX Crates or packages to be stored under tarpaulin

XXX  Crates or packages to be stored in covered or enclosed premises
XXXX Crates or packages which must be stored in air-conditioned premises

GUIDELINES FOR PACKING GOODS

In the subsequent paragraphs details of different types of packings for different types of
GOODS are defined. Vendor shall make packing details/procedure based on the guidelines and
submit for approval.

Packing for Pipe, Fittings, Flanges and Valves, Structural Steel

Particular attention should be brought to pipe, fittings, flanges, valves and structural steel.
Packing categories for piping and fittings will differ according to the diameter and wall thickness
of these products. VENDOR shall comply with the following established practice.

IMPORTANT NOTE:

Depending on the project schedule and availability of ocean vessels, the piping and
structural steel may be shipped in containers. In this event, VENDOR has to arrange the
packages in such a way it allows the stuffing into Open Top in gauge containers.

Pipe

Where practicable, pipe lengths shall be limited to 11.8 meters.
All pipes 2" included and below shall be packed in crates. All pipes to be capped and ends
sealed with waterproof tape.

Pipes over 2" up to 6", shall be bundled and banded in bundles of uniform length. Bundling is
carried out with U-IRON or traversal planks, joined with threaded connecting rods with locknuts.
Quantities and strapping positions depend on the lengths, with a 120 cm spacing to prevent
distortion. Bundle weight shall not exceed 2,000 kg. All pipes are to be capped and ends sealed
with waterproof tape (tape is nat necessary if end caps are of the pre-shrunk or self-sealing

type).

Pipes larger than 6" shall be shipped as single lengths with the ends capped. End caps are to
be of the recessed type to enable the use of soft faced hooks, but still completely sealing the
end and also protecting the weld.

All stainless steel piping must be packed separately in wooden crates. Any banding of bundles
is to be with the same material.

Pipe Fittings, Flanges and Valves

All pipe fittings, flanges and valves up to 6", are to be packed in cases/crates. For items over 6",
these may be fixed securely to a pallet base and enclosed in a crate, for protection. Where
valves have actuators attached, rigidity must be ensured for the valve and actuator. The
vulnerable parts of the actuator are to be completely protected within a wooden crate.

All stainless steel fittings, flanges and valves of all sizes, must be packed separately in wooden
crates. Any strapping is to be with the same material.

Structural Steel
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Structural Steel, reinforcing rods, bars, etc., should be packed in bundles of uniform length.
Refer to articles 8.1.2, for strapping requirements. Bundle weight not normally to exceed 2,000
kg. Fabricated structures and structural steelwork, etc, should be bundled and packed using
wooden beams and long bolting to secure the load.

8.2 Bundling - Packing Category |
8.21 Type of Equipment

Equipment which is not subject to damage by corrosion or mechanical effect, i.e. pipes, piping,
structural steel.

i Packing category |

Bundling by U-shaped iron— packing category | A

upper ensurethescrewing
transverse layer
4
i
Ei i ) {~structure
7 ) v X
SR J
RYRYERYAR) X alorgside
%J SANANL
RYRYCRYZR
%%%/ ' intermediate layers

8.2.2 Type of Construction
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8.3

C 8.3.1

8.3.2

Bundling has to be effected

By squared timber and threaded rods.

With an intermediate layer (threaded on tightening bolts) according to the weight of the
package.

Wedge-shaped timbers must be added at the outer points of lower layer.

Between the bolts a spacer must be nailed.

The bolts must be secured (e.g. by locking nut).

If single parts could protrude, an appropriate protection must be installed (flat iron or plates).
Bundling with steel straps or PVC straps is not accepted.

Skids, Square Timber Constructions, Casings — Packing (Category Ii)
Type of Equipment

Voluminous apparatus, tanks and/or heavy pieces those are not vulnerable to mechanical or
corrosive effects.

Type of Construction

The construction skid can be made of wood or of metal.

The fastening of the packages on the skid will be made by steel straps (flat iron) which have to
be elastically lined, non-slip and securely bolted onto the skids.

Flange openings have to be closed with gaskets and blind flanges or, if necessary, provided
with cover.

Skid constructions may not be less than the dimensions of the package in length or in width.
Tanks and apparatus with their own support cradles must be supplied with an anti-slip lining.

PACKING CATEGORY-II

steol straps for fastening

!

of the transverse beams

¥
L stretching device
-

737 X0\
BT "'.:
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e, ‘:n‘l} intermediate layer made

4 = \of synthetic rubber

8200 traversing nozzies should possibly be turned

ik into the clearance space {0 avoid
damage and to save cubature
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8.4 Packing of GOODS in Wooden Crates/Cases/Boxes
The construction of wooden crate/cases/boxes shall be as per the details indicated in clause 9.0
& Fig 1 to 11. Details indicated in the sketches for different categories Packing crates/boxes
are only for a typical equipment considered for illustration.
8.4.1 Packing Category Il
8.4.1.1 Type of Equipment
Fabricated equipment, which cannot be transported on cradles; frame-works, prefabricated
piping and fittings, mechanical and electrical assemblies. This type of packing is recommended
Cﬂ where many parts of the equipment/component/assembly are not protruding out.
’ 8.4.1.2 Type of Construction
The equipment must be safely fastened to the bottom with bolts, possibly by the runners or to
be spread in such a manner that no protruding parts are possible. For parts, sensitive to
rainwater and/or debris, a protection has to be made by a foil cap.
If it is possible that single part could protrude through the front/back side wall, they shall be
closed completely. The marking of the package shall be done on plywood plates at the
prescribed sides.
Packing Category Ill
lashing frame
A
oD
C min. 24 mem
L § .
s ] e
i, 24 o | / £
j l e
/
/ 5
¥ longitudinal £
siedge &
runners /oross cleats 9
P oem ‘ 8
ook front wall square timber bohtedt E
with runner 2
more than 500 kg contents 3

max. 930 cny
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8.4.2 Cases with Lining — Packing Category IV
8.4.21 Type of Equipment

Recommended for equipment and mechanical parts Equipment sensitive to mechanical
damage or parts and components that are particularly at risk of theft or loss; pumps, elbows,
flanges, fittings, tools, erection materials, etc.

8.4.2.2 Type of Construction

The same type of construction as article 8.4.1.2, but with all sides completely boarded without

space between the boards. Sides to be provided with waterproof lining; fabric-reinforced
- waterproof tar paper or polyethylene-foils resistant to ultraviolet rays can be used. Polyethylene-
\ foil shall be fixed under the lid cover to avoid penetration of water. At weights of more than 500
kg the longitudinal runner must be bolted to the front all square timber. For ventilation inside the
case, an opening in the waterproof lining must be placed between the diagonal battens and
diagonal joists.

Packing Category IV

case walls ined with
tar paper (330 g/m?)
o
@’A‘" batten frame
min. 24 mm
C min. 24 mm —
D=
airpocket 1] :
| 1
5
y ©
A
longitudinal
sl @
n cl &

front walt square timber
bolted to runner

¥
max.90cm -~ | more than 500 kg contents
~

bottom casing 24 mm

A
A

843 Cases with Alternative Surface Materials
84.3.1 Plywood Box — Packing Category IV A
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Case constructed of 5 layers of watertight, glued plywood with a total thickness of 12.5 mm. The
frame must be constructed from minimum 24 mm timber or as per guide lines given above
against clause 8.0, Fig 1 to 11 and must be suitable for the weight and nature of the parts to be
packed. Planed square timber must be bolted with longitudinal skid and covered with diagonal
joists. If applicable, construction of the cover and sides is to include diagonal bracing. Covers

C: consisting of several layers of plywood are to be sealed with durable elastic putty or additional
water-resistant sheets to be fixed.

84.4 Case with Barrier Material — Polyethylene Foil — Packing Category V
8.44.1 Type of Equipment

Sensitive equipment, simple electrical equipment, insulation materials, fire-resistant materials,
with non-corrosion- guarantee for a period up to twelve (12) months.

8.4.4.2 Type of Construction
Preservation by welding in polyethylene-foil with addition of desiccants and if necessary,
application of non-corrosive contact agents, otherwise, type of construction as indicated in
article 8.4.2.2.
Additional marking:

. Case with desiccants.

845 Case with Barrier Material — Aluminium Compound Foil — Packing Category VI

8.4.5.1 Type of Equipment
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8.4.5.2

-on the front and/or
longitudinal sides &
transpa 5
fitted with an Indicator disk

behind, for humidity controi

Electrical equipment such as, switchboards, electric motors, sensitive equipment, with non-
corrosion guarantee, for a period up to twelve (12) months.

Type of Construction
Type of construction as indicated in article 8.4.2.2. Preservation by sealing an aluminium

compound foil, with the addition of desiccants. Humidity indicators, if required and installed in
the barrier wrapping, shall allow easy control from the outside.

Additional marking:
Case with desiccants.

Packing Category V/VI

casewith lining

rent window has to be

8.4.6

8.4.6.1

8.4.6.2

barrier material,
tight weilds

desiccants corresponding to foil surface and
the regulations of manufacturer

Double Case — Packing Category Vi
Type of Equipment

GOODS which are of high sensitivity to shock, impact and vibration, for instance, special
electrical equipment like computers, switchboards, laboratory instruments

Type of Construction

Case construction as indicated in article 8.4.2.2, with additional floating inner packing (case-in-
case principle), padding corresponding to weight and sensitiveness. Preservation by sealing in
aluminium compound foil with the addition of desiccants. The inner case has to be made of
plywood or equivalent material with a thickness of 8-12 mm, depending on the weight of the
GOODS to be packed. The inner buckles and/or frame borders have to be dimensioned so that
the full stability of the inside case will be reached and no twisting is possible. The inner sides of
the inside case will be lined with bituminous kraft paper on all sides (except bottom).
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8.4.7

8.4.71

8.4.7.2

84.8

8.4.8.1

8.4.8.2

8.4.9

8.4.9.1

8.4.9.2

8.5

8.5.1

Cable Drum — Packing Category VIll
Type of Equipment

All type of cables, wires, ropes, hoses.
Type of Construction

For all type of cables refer clause no. 11.1. For other items (wires, ropes, hoses) new or
practically new drums are to be used. Planking of the e drums by use of boards, thickness
minimum 20 mm, with additional double steel strapping, nailed, and carefully preserved/
protected cable ends prior to packing.

Hazardous Materials — Packing Category IX
Type of Equipment

Hazardous materials according to the law are explosives, compressed gases, liquefied gases
dissolved under pressure or deeply refrigerated, flammable liquids, flammable solids:
substances liable to spontaneous combustion; substances which, on contact with water, emit
flammable gases, oxidizing substances, organic peroxides, poisonous (toxic) and infectious
substances; radioactive materials, corrosives, miscellaneous dangerous goods.

Type of Construction

Hazardous materials shall always be packed and documented separately from any other
material. Selection of packaging materials, execution of packing and marking as well as
documentation shall always be in compliance with the applicable laws and regulations. Any
certificates required for transportation or for authorities to be supplied before shipment of the
GOODS.

Wooden Floor as a Transport Support — Packing Category X
Type of Equipment

Any materials to be stuffed in containers or on flat racks and that are not stowed on standard
pallets or otherwise suitably packed

Type of Construction

Longitudinal internal square timbers bolted to the front wall runners, longitudinal skid.

Maximum distance between longitudinal runners 90 cm (middle to middle of the runner).

Full boarding of the floor.

Attaching of lifting lugs and/or iron ropes for lifting/pulling the units off the transport equipment.
If applicable, preservation of the equipment by sealing in polyethylene-foil or aluminium
compound foil and the addition of desiccants.

Air Transport Packing

General

Certain types of material may have to be shipped by air from their country of origin. This means
of transport will be exceptional, and will be used only:

For GOODS, which are highly sensitive to shock or vibrations, such as computers, electronic
instruments, or those of small dimensions and weight.

For GOODS urgently required at the module yard(s) and/or jobsite.
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8.5.2

9.0

9.1

9.2

9.3

9.3.1

9.3.1.1

Type of Packing
Depending on the goods to be packed, VENDOR may use one of the following types:

A triple-corrugated cardboard container made with waterproofed glue and a barrier layer of
polyethylene on the outsides to keep out humidity.

Wooden/cardboard packing cases: the wood being used for the framework and base of the
cases, waterproofed triple-corrugated cardboard being used for the sides and top. These cases
are of the "Bell" type, and used for material of small or medium dimensions.

For larger dimensions, plywood cases are acceptable. The timber characteristics, cross-
sections and thickness will be systematically determined by the nature of the loads to be
packed.

Dimensions

In order to optimize the existing transport facilities (passenger or cargo aircraft), the dimensions
of:

Triple-corrugated containers.

Wooden/cardboard packing cases.

Plywood cases.

Are to be adapted to paliets used for air transportation.

Detailed specification for Wooden Crates/Boxes/Cases and other packing materials

Technical specification for wood

The wood shall be Fir, Chir, Silver Oak (Gravillea Robusta), chemically treated mango and
Pinewood with moisture content not exceeding 50%. The wood shall have flexural and
compressive strength, stiffness, shock absorption and nail retention properties. The wood shall
be free from common defects such as warp, bone, twist, knot, crakes, splits, end splits, bend,
visible sign of infection and any kind of decay caused by insects or fungus, etc. Surface cracks
with maximum depth of 3mm are permissible. A continuous crack of any depth all along the
length is not allowed.

Chemical Treatment of Wood:

The wood shall be chemically treated to provide protection against deterioration due to fungi
and attack by termites, borers, marine organism and any other kind of infection. It shall be
treated only after final processing like cutting, planning, joint grooving, etc.

TYPE, DESIGN & DIMENSION OF WOODEN PACKING CASES:

PACKING OF EQUIPMENTS

Various mechanical, electrical and C&l equipment e.g. Pumps, motors, equipment skids, heat
exchangers, control panels, switch gears, transformers, etc. shall be wrapped in weather proof
packing and then secured in wooden packing cases. The construction of wooden packing
cases/crates shall be as per details given below and also given in figure 1 to 11.

Bottom Frame
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9.3.1.2

9.3.1.3

9.3.14

9.3.1.5

9.3.1.6

The construction of bottom frame shall be as per Fig-2. The No. of slides/runners for bottom
frames shall be selected depending upon the weight and overall dimensions of the load to be
carried. The equipment shall be secured by fixing their base frame/plate with the help of bolt
and nuts etc. to bottom frame of the wooden packing cases/crates. The equipment not provided
with base frame/plate like cylindrical vessels, etc to be secured to the bottom frame of the
wooden cases with “C” clamps fabricated from steel channels/ angle iron.

TOP FRAME
The construction of top frame shall be as per fig-3.
END PANELS

The dimension of the end and lateral panels shall be calculated according to overall dimensions
of the items to be packed. Diagonal braces shall be used for packing cases having height
exceeding 500mm. Details of bracings shall be as per fig 5 to 9.

Sling Plate

To facilitate lifting of cases, longitudinal under slide boards shall be fixed. To avoid damage to
the box while lifting sling plates shall be provided. Refer fig-11.

Angle Iron Cleats
Angle iron cleats shall be used for strengthening the joints as indicated in fig-10
Other Requirements

The thickness of planks for top, bottom, side and end panels shall be at least 25mm. Planks
used for this purpose shall be joined with each other by tongue and groove joint. The groove
dimension shall be such that tongue fits tightly into groove to make the joint.

Runners/slides, traverse bars, etc shall be of single length L.e. without any joint. Planks for
sheathing, diagonal bracing etc shall also be of single length up to 2400mm, proper jointing is
permitted for planks for sheathing and diagonal bracings.

Each equipment to be individually covered with double polyethylene petticoat. Sheet thickness
of polythene sheet shall not be less than 0.175 mm (175 microns). The sealing shall be such so
as not to allow moisture inside.

The inner surface of 4 sides of shooks shall be nailed with bituminized water proof craft paper.
Wherever 2 pieces of kraft paper are used, joint shall have an overlap of minimum 20 mm.

All the inner sides of the box shall be nailed with bitumen coated HESSIAN POLYTHYLENE
KRAFT PAPER. For top frame it shall project on all sides by 100mm and shall be nailed on
sides. Wherever 2 pieces of kraft paper are used, joint shall have an overlap of minimum 20
mm.

For delicate equipment like control panels and switchgears, lighting panels and lighting
transformers, suitable cushioning material like rubberised coir (min. 50 mm thick and 100 mm
wide) shall be provided on their bottom support and the gap between the panel and casing
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shall be filed with rubberized coir with distance between consecutive supports less than 500
mm (ref fig15). For other equipment suitable support from sides of the casing shall be provided.

Switchgear cubicles, control panels and control desks shall be packed and shipped in separate
convenient sections. The components e.g. circuit breakers relays and instruments etc. which
are removed from panels for shipping purpose and shall be separately packed and shipped as
per packing instructions in clause 10.4.

Packing case for control panels and switchgear panels shall be finally covered with Gl sheet of
minimum thickness of 0.4mm.

Packing cases shall be bound at edges by nailing MS clamps/brackets at sufficient intervals.
Further heavier boxes shall be strapped with C clamps (ref fig-4) fabricated from steel
channels/angles and lighter boxes shall be strapped with hoop iron strips.

Silica gel is used for this purpose to protect contents over sufficiently long time from corrosion.
Silica gel shall be indicating type confirming to 1S-304 (1979) packed in cotton bags placed at
different positions inside the packing for absorbing moisture and shall not come into directly
contact with equipment/material inside the package. The quantity of silica gel shall be adequate
for storage period of one year, however it shall not be less than 4 gm. per ltr. Volume of case
subject to minimum 400 gm. Per case.
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TABLE-1
LENGTHS OF SLIDES
LOADS 600 800 1000 1200 1300 1500 2000
Cross section I::Ic
bxc
50 50 50 50 75 75 100
500 X X X X X X X
100 100 100 100 100 100 100
50 50 75 75 75 75 100
800 X X X X X X X
100 100 100 100 100 100 100
75 75 75 100 100 100 100
1000 X X X X X X X
100 100 100 100 100 110 150
75 75 100 100 100 100 100
1500 X X X X X X X
100 100 100 100 100 150 150
75 100 100 100 100 100 150
2000 X X X X X X X
100 100 100 150 150 150 150
75 100 100 100 100 150 150
2500 X X X X X X X
100 100 150 150 150 150 150
100 100 150 150 150 150 150
3000 X X X X X X X
100 150 150 150 150 150 150
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Table-2

Distance between longitudinal support (Dimension “D”)

End and side panels | Width of the panel “W” 600 | 800 | 1000 | 1200 | 1400 | 1600 | 1800

Cross section tem1to7
bxc

30 30 30 30 30 30 30
600 to 1200 X X X X X X X
100 [ 100 | 100 130 130 130 130

("

30 30 30 30 30 30 30
1201 to 1600 X X X X X X X
130 | 130 | 130 130 130 130 130

30 | 30 | 30 | 30 30 | 30 30
Fig-5 to  Fig-9 | 1601 to 2000 X | x X X X X X
130 | 130 | 130 | 130 | 130 | 130 | 130

30 30 30 30 30 30 40
2001 to 3000 X X X X X X X
130 | 130 | 130 130 130 130 150

40 40 40 40 40 40 40
3001 to 4000 X X X X X X X
150 | 150 | 150 150 150 150 150

)
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INDICATION MARKS ON CASES/BOXES/CRATES

Symbol

Designation Explanation

Fragile, Handle The symbol should be applied to easily broken cargoes. Cargoes

with care marked with this symbol should be handled carefully and should
never be tipped over or slung.

Use no hooks Any other kind of point load should also be avoided with cargoes
marked with this symbol. The symbol does not automatically
prohibit the use of the plate hooks used for handling bagged cargo.

To The package must always be transported, handled and stored in

P such a way that the arrows always point upwards. Rolling, swinging,
severe tipping or tumbling or other such handling must be avoided.

Keep away from \}]/ Compliance with the symbol is best achieved if the cargo is kept

heat (solar
radiation)

under the coolest possible conditions. In any event, it must be kept
away from additional sources of heat. It may be appropriate to
enquire whether prevailing or anticipated temperatures may be
harmful.

Protect from heat
and radioactive
sources

Stowage as for the preceding symbol. The cargo must additionally
be protected from radioactivity.

The symbol indicates merely where the cargo should be slung, but
not the method of lifting. If the symbols are applied equidistant from

Sling here the middle or center of gravity, the package will hang level if the
slings are of identical length. If this is not the case, the slinging
equipment must be shortened on one side.

]
Cargo bearing this symbol must be protected from excessive

Keep dry humidity and must accordingly be stored under cover. If particularly

large or bulky packages cannot be stored in warehouses or sheds,
they must be carefully covered with tarpaulins.
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Center of gravity

This symbol is intended to provide a clear indication of the position
of the center of gravity. To be meaningful, this symbol should only
be used where the center of gravity is not central. The meaning is
unambiguous if the symbol is applied onto two upright surfaces at
right angles to each other.

No hand truck
here

The absence of this symbol on packages amounts to permission to
use a hand truck on them.

The maximum stacking load must be stated as "... kg max.". Since

Stacking such marking is sensible only on packages with little loading
limitation capacity, cargo bearing this symbol should be stowed in the
uppermost layer.
Stating that the package may be clamped at the indicated point is
Clamp here ’I.l‘ logically equivalent to a prohibition of clamping anywhere else.
~
l According to regulations, the symbol should either be provided with
Temperature the suffix "...°C" for a specific temperature or, in the case of a
limitations temperature range, with an upper ("...°C max.") and lower ("...°C

min.") temperature limit. The corresponding temperatures or
temperature limits should also be noted on the consignment note.

Do not use
forklift truck here

This symbol should only be applied to the sides where the forklift
truck cannot be used. Absence of the symbol on other sides of the
package amounts to permission to use forklift trucks on these sides.

Electrostatic
sensitive device

Contact with packages bearing this symbol should be avoided at
low levels of relative humidity, especially if insulating footwear is
being worn or the ground/floor is nonconductive. Low levels of
relative humidity must in particular be expected on hot, dry summer
days and very cold winter days.
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Do not destroy
barrier

* A barrier layer which is (virtually) impermeable to water vapor and

contains desiccants for corrosion protection is located beneath the

r,“ outer packaging. This protection will be ineffective if the barrier

’} layer is damaged. Since the symbol has not yet been approved by

|L§j the ISO, puncturing of the outer shell must in particular be avoided
for any packages bearing the words "Packed with desiccants”.

Tear off here

L 3 g o Kid
k» This symbol is intended only for the receiver.
k Lid

FIG-12
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10.0 TYPICAL PACKING DETAILS/PROCEDURE FOR MECHANICAL ITEMS

101

10.1.1

a)
b)

d)
e)

9)

10.2

10.2.1

INSULATION MATERIAL (MINERAL WOOL MATTRESSES)

This specification covers the requirements of seaworthy packing and marking for bonded
mineral (rock) wool mattresses having metallic hexagonal wire netting as facing on one or both
sides.

TYPE OF CONSTRUCTION

Mattress shall be packed in Polythene (of 0.2 mm thickness) all around and sealed to prevent
moisture absorption during transit and storage. Further it shall be wrapped with Bitumen coated
Polythene bonded/lined Hessian and stitched and then packed in 5 ply DFC carton box.

Silica gel is used for this purpose to protect contents over sufficiently long time from corrosion.
Silica gel shall be of indicating type conforming to 1S:304-1979 packed in cotton bags placed at
different positions inside the packing for absorbing moisture and shall not come into direct
contact with the material inside the package. The quantity of silica gel shall be enough for
storage period of one year. However, it shall not be less than 4 gms per litre volume of case
subject to minimum of 400 gms per case.

Each mattress as well as the packages shall be serial numbered. Also, printed sheets
indicating the nominal thickness, density and wire netting details (i.e. material and size) shall be
placed below the wire netting.

Following details shall be legibly written on the packages. The details shall also be typed on a
sheet of paper & kept in a sealed Polythene cover, inside the packages

Project Name

Purchase Order No.

Sl. No. of package

Size of mattress (Thickness x Length x Width)
Density

Wire netting material and size

Weight of the package

INSULATION MATERIAL (ALUMINIUM COIL)

Heavy Gauge Aluminium Coil Packaging are done by Eye-to-Sky packaging or by Eye to eye
packaging as per the proven practice being followed by manufacturer of Aluminium sheets.

Type of construction for Eye to Sky packaging

Strapping of coil with polyester strap around circumference at one place.

Putting paper |. D. Edge protector.

Wrapping the coil with VCI stretch film after putting silica gel bags (4 nos.) Inside the coil.
Wrapping the coil with HDPE film.

Covering the coil including its build up & bore with masonite / particle board.

Putting metallic I. D on coil.

Putting O.D edge protector (paper) on coil.
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10.3

10.31

Putting circumferential polyester strap (3 nos.) & eye polyester strap ( 4 nos.).

After placing the coil on coil tilter ply wood (10mm thick) of suitable size along with wooden
pallet is to be put at the bottom side of the coil.

Coil is to be tilted to eye-to-sky position.

Final strapping with metallic strap to unit coil and skid at 2 places with top cover of plywood.
Fixing the coil with wooden blocks at 4 corners.

Labeling 2 nos.(one metallic & one adhesivetype) For specification, net wt. & gross wt.
Type of construction for Eye to Eye packaging

Strapping of coil with polyester strap around circumference at one place.

Putting paper |. D. Edge protector.

Wrapping the coil with VCI stretch film after putting silica gel bags (4 nos.) Inside the coil.
Wrapping the coil with HDPE film.

Covering the coil including its build up & bore with masonite / particle board.

Putting metallic I. D on coil.

Putting O.D edge protector (paper) on coil.

Putting circumferential polyester strap (3 nos.) & eye polyester strap ( 4 nos.).

Placing of coil on wooden skid Coil is to be tilted to eye-to-sky position.

Final strapping of coil and skid at 2 places with steel strap. Fixing the coil with wooden blocks at
4 corners.

Labeling 2 nos.(one metallic & one adhesive type) For specification net wt. & gross wt.
Packing Procedure for Online Tube Cleaning System and accessories

This procedure is applicable for the shipment of Onload Tube Cleaning System and accessories
by sea.
Packing details:

The Packing case shall be made of treated rubber wood. The design of the case shall be as per
Annexure IlIA & lIIB.

The Equipments shall be placed on the wooden base of the Packing case and fastened if
required to arrest the movement of the same.

Equipment shall be covered by Polythene sheet and inside wall surfaces of the wooden cases
also shall be covered by polythene sheet.

All Nozzles shall be closed with plywood dummies.

All electrical components assembled or loose shall be covered with polythene sheets along with
silica gel pack.

Silica gel desiccants shall be kept inside each case in sufficient quantities in order to absorb the
moisture.
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Thermocol packing shall be made for glass items like Ball vessel sight glass, Vpiece

sight glass & pressure gauge.

Silica gel desiccants shall be kept inside of each case to absorb the moisture.

A Packing list covered in a polythene envelope shall be fixed inside and outside of each packing

case.

Shipping marks and consignee address shall be painted on the outer surface of the case.

All handling instruction required for the case like top, sling, rain, handle with care etc, shall be
marked on the case as per the symbol attached.
Machined surface will be applied with Anti rust oil and covered by polyurethane sheet to protect

from external oxidation.

All valves will be closed with dummies to protect the internals and placed in the wooden case

which will covered by polyurethane sheet.
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[THS TYPE OF CASE TO BE USEDFOR THE
[FOLLOWING [TEMS:

. PUMP SKID

2. CONTROL PANEL

3. LOOSE ITEMS, TOOLS' TACKLES,
4.DPMS, BRM

5.3PARES

s

6. CLEANING BALLS

7. CABLES A ACCESSORES

)

SHEET 08 0f 10
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104

11.0

1.1

11.11

11.1.2

PACKING OF LOOSE ITEMS

Loose mechanical, electrical and C&I items e.g. valves, fittings, pressure/temperature
gauges/switches, circuit breakers, relays etc shall be individually wrapped using polyethylene
sheets/U foam/ thermocol sheets/air bubble sheets depending upon the items and then packed
in wooden boxes. The left out spaces and top of the boxes shall be filled with rubberized coir to
get proper cushioning effect, Special attention shall be paid to relays, instruments etc for
arresting the movements of their operating mechanism during transportation.

The construction of wooden packing cases shall be as per clause 9.3.1 retaining its all features
concerning strength of the box. The construction of wooden packing case for electrical and C&l
items shall be as per fig-16.

Inner surface of 6 sides of the box shall be lined with bitumen coated hessian polyethylene kraft
paper. Rubberized coir of min. 25mm thickness and 100 mm width shall be nailed to inner
surfaces of bottom and 4 sides of the boxes.

PACKING OF ELECTRICAL ITEMS
CABLES

Type of Equipment
All type of cables..

Type of Construction

New or practically new cable drums made of steel and painted with epoxy resin paint are to be
used. Cable ends are carefully protected before packing. Over the cables polyethylene sheet
shall be wrapped and then sealed properly. Cable drum can be put in wooden crates for ease
in transportation and handling. (Wooden cable drum is also acceptable, however vendor to
furnish constructional details for approval).
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11.2

11.2.1
1)
2)

3)

5)

STEEL DRUM DRAWING (T1fcsat)
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PACKING OF CABLE TRAYS & ACCESSORIES AND CABLE TRAY SUPPORT MATERIAL

Cable trays can be packed in wooden boxes as per fig 1 to 11 or in steel boxes. Details of steel
box construction is as indicated below.

All Dimensions are in "mm" unless otherwise stated.

Packing Box shall be fabricated using 50x50x6mm MS Angle, 50x3mm Flat, 2.5 mm thick C
Channel, 1Tmm & 1.6mm Thick sheet.

Finish of Packing Box Shall be Galvanized.

Angle & Channel Section forming part of the Main frame shall be welded thoroughly with each
other to give a rigid structure.

Sheet Section and Flat section shall be bolted/ Riveted/ Welded suitably to the Main frame
stated in '4' above.
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6)
n

8)

9)

10)

Welding Portion on galvanized surfaces shall be painted with Zinc Rich Paint.

Dispatch details such as consignor/consignee address, contract and case details, 'country of
origin, port of delivery, stacking instructions shall be written on one of the side of boxes. An
anodized aluminium plate as per details and specifications given in page 3 of 5 shall be
provided on the boxes

One copy of packing slip wrapped in polythylene bag covered with suitable aluminium .packing
slip holder to be nailed on the external surface of the box. One more copy 9f the packing Slip
wrapped in polythylene bag to be kept inside the box at the prominent place.

INDICATION MARKS ON THE BOXES: Markings shall be provided on the boxes indicating
position of Boxes for handling, storage and nature of consignment. For guidelines referred page
4 of 5. The ink issued for this purpose as well as for marking dispatch instruction shall be
indelible/non-washable marking ink.

Each item as mentioned in BOQ shall be packed & supplied as a set comprising of required
numbers of associated fasteners & hardware etc
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STEEL PACKING (TYPIicAL DETAILS)

BACK SIDOE OF BOX
Note:

1. "C" Channel to be'ised on Bottom Frame.

2. 50x50x%6 Angle to be used Vertically on four sides of the
Box and Horizontally on four sides on the top Frame.

3. 1.6mm thick sheet (plain) on Bottom Plate.

4. 1.0mm thick sheet to cover top & four sides of BOX.

5. 50x3 Flat as additional cross members to be used
Harizontally & Vertically on top & Four Sides of Box.

6. Anodised Alfuminium Plate for Marking.

7. Hinged Inspection Window.

BOTTOM FRAME ARRANGEMENT

—

| \

41

2.5 44 i DETAILS OF "C" CHANNEL

Py qr

P
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11.3 PACKING FOR STATION LIGHTING SYSTEM

11.31

a)

c)

d)

11.3.2

d)

Aspects of packing specific to equipments / items of station lighting system are given here. All
other instructions / aspects as per the main specification of export packing which are not
covered here shall also be applicable.

For LIGHTING TRANSFORMER, DISTRIBUTION BOARDS, LIGHTING PANELS,

Construction of packing case for LIGHTING DIATRIBUTION BOARDS, LIGHTING PANELS,
TRANSFORMER . shall be EITHER as per FIGURE 1,2,3,5,6,7,8,9,10,11 OR FIGURE
14,15,16.

Each Panel/Transformer shall be individually covered with double polythene sheet of thickness
175 microns minimum.

All the 6 inner surfaces of packing shall be nailed with bitumen coated hessian polythene craft
paper. Wherever 2 pieces of craft paper are used, the joint shall have minimum overlap of
20mm.

For the top frame it shall be project on all sides by 100mm and shall be nailed on sides .

The gap between the panels and packing case shall be filled with rubberized coir of thickness
50mm minimum and width 100mm. The distance between two consecutive supports of
rubberized coir shall be less than 500mm.

Silica get packed in cotton bags shall be placed at different positions inside the packing.
Packing case shall be finally covered with Gl sheet of thickness 0.4mm minimum.

For LUMINARIES, RECEPTACLES. EMERGENCY LIGHT, 240/24V TRANSFORMER,
CEILING FAN, SWITCH BOARDS, FLEXIBLE CONDUIT, WIRES, EARTH WIRE. JUNCTION
BOXES, ERECTION COMMIOSSIONING SPARES, RECOMMENDED SPARES , ERECTION
MATERIAL AND CONSUMBALES

Construction of packing case for THE ABOVE MATERIAL shall be as per FIGURE 1to11.

Items placed inside the case shall be covered with double polythene sheet of thickness 175
microns minimum.

All the 6 inner surfaces of packing shall be nailed with bitumen coated hessian craft paper.
wherever 2 pieces of craft paper are used, the joint shall have minimum overlap of 20mm. For
the top frame it shall be project on all sides by 100mm and shall be nailed on sides.

Silica get packed in cotton bags shall be placed at different positions inside the packing.

11.3.3 For CONDUIT PIPE

a)
b)
<)
d)

11.3.4

11.3.5

As per international practice pipes are shipped in open bundles with metal strapping. Packing
as per attached figure A shall be provided which is described as following:

Each bundle shall be wrapped with 2 layers of 175 microns thick polythene sheet.
Then bundle will be wrapped with bitumen coated hessian craft paper.

Bundle shall be strapped with steel straps.
An anodized aluminium packing description plate as per Figure No. 13 shall be provided.

For POLES

Poles will be wrapped with 2 layers of minimum 175 microns thick polythene sheet and then
with bitumen coated hessian craft paper, packed as per Figure — C i.e. bundling.

For STRUCTURAL STEEL
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Structural steel will be different sizes and shapes. Hence it will be packed as per Figure No. B

and described as following :

Each bundle shall be wrapped with 2 layers of 175 microns thick polythene sheet.
Then bundle will be wrapped with bitumen coated hessian craft paper.

Bundle shall be strapped with steel straps.

An anodized aluminium packing description plate as per Figure No. 13 shall be provided.
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FIGURE "A"

1) LAYER OF BITUMEN COATED HESSIAN KRAFT PAPER.
C 2) LAYER OF POLYTHENE SHEET.
3) METAL STRAPPING.

4) CONDUIT PIPES.

5) SILICA GEL POUCHES.

6) BUNDLES OF CONDUIT PIPES.

R > L s i e

11 6{20




1022214/2022/BAP-WS(CON)

FewTa) | L

ye2217i TECHNICAL SPECIFICATION
” FOR SEAWORTHY PACKING | SECTION D
FOR EXPORT JOBS REV. NO. 0 DATE 10/08/2010

SPECIFICATION NO. PE-TS-888-100-A001

VOLUME I B

SHEET 47 OF 562

1)

3
"
5)

FIGURE "B"

LAYER OF BITUMEN COATED HESSIAN KRAFT PAPER.
LAYER OF POLYTHENE SHEET.

METAL STRAPPING.

STRUCTURAL STEEL.

SILICA GEL POUCHES.

12 of 20
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11.4 PACKING FOR DC BATTERY

a)

b)

d)

e)

i)
i)

iv)

9)

11.5

11.5.01

The packing procedure for seaworthy packing of DC Battery is defined below, which is capable
of withstanding impacts, compression, vibration, toppling, sea water spray, prevention against
rust, temperature and extreme atmospheric conditions. Aspects of packing specific to
equipments / items of DC Battery are given here. All other instructions / aspects as per the main
specification of export packing which are not covered here shall also be applicable.

The packing procedure consists of various stages namely primary packing, cushioning,
securing, desiccant, outside packing box, Runners/ sliders/ transverse bars of plywood, etc.,
provided for each movement.

The packing boxes shall be made up of plywood boxes (thickness 9mm min.) with blocks at the
bottom of the box for provision for handling the boxes using the forklift. The packing boxes sizes
are generally standardized to half-euro size (capable of handling equipment’s weight).

Rubberized coir of 25mm thickness shall be provided as cushioning material at the bottom
and thermocole of 20mm shall be provided inside on all four sides. Other than this
polyethylene film wrap or cover also will be provided. Left out spaces to be filled with
rubberized coir/ thermocol to get cushioning effect.

Silica gel in dust free air permeable cotton/paper bag shall be placed in the packing boxes for
storage period of 1 year as per IS 304 (1979)

While packing the cells, transit caps (polypropylene) of red and blue shall be used for big size
cells for ensuring that cells does not get damaged during the transport due to vibrations etc.

The battery accessories shall be packed with suitable precautions as follows:

Copper connectors shall be packed after making bunches with lead wire seals to avoid
misplacement.

Hardware items shall be packed in polyethylene bags (Thickness > 0.175mm) with item slip
Battery rack shall be packed in dismantled condition, wrapped with polyethylene sheet

For Ni-Cd type battery, electrolyte in solid form for dry cells shall be packed in cans with KOH,
LiOH being packed separately.

Galvanized Steel straps are provided for binding the packing box sides.

The handling instructions shall be marked in indelible/ non-washable ink, indicating the upright
position.

PACKING OF SERVICE TRANSFORMERS(OIL FILLED) & ACCESSORIES

This instruction is applicable for packing of transformers (oil filled), its accessories and
components so as to ensure safe delivery to end user. Aspects of packing specific to
equipments / items of transformers(oil filled) are given here. All other instructions / aspects as
per the main specification of export packing which are not covered here shall also be applicable.

PACKING DETAILS :

Items shall be packed in case / crates as per the shipping list.
All fragile items and small items shall be packed in cases and to be marked as “Fragile, handle
with care Fragile items”.

Fragile accessories are to be first packed in their original boxes (VENDOR's packing). Very
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11.6

12.0

small / delicate items such as glass thermometer, door keys shall be packed in separate box.

In case original box is found damaged, suitable alternate box or packing method using felt or
foam sheet and polythene wrap to be used.

These boxes are then placed in identified wooden boxes. Inside of such boxes are lined with a
layer of polythene sheet, packing wool / grass and another layer of polythene sheet before
placing the boxes. All boxes are then wrapped with this polythene sheet before closing the box.
Fragile items shall not be placed loose, one above the other inside the case.

All wiring cables, connection flats of non-ferrous materials, CTs, valves bellows shall also be
packed.

ltems like CTs, Oil communicating bushings, insulators, wired equipments and housings such
as RTCC Panel, M. Box, Drive Mechanism, thermometers, gauges shall be wrapped in
polythene from all around.

Buchholz relay and OSR relay openings will be blanked using covers, before putting them in the
box

Iltems shall be carefully lowered and arranged inside the crate / case and each item shall be
locked from all sides in such a way to avoid its movement in any way. Wooden stoppers and
separators shall be provided for this and nailed to the crate / case wood.

Wooden planks and batons in contact with fragile items shall be provided with kit foam at the
locations of contact.

Oil communication bushings shall be packed in separate case on V or U shape wooden felted
supports, as in case of condenser bushings.

While placing and arranging the items inside the crates / cases, these shall be verified for
correctness and then the packing note shall be signed. The cover top of the crate / case shall

then be closed.

The main equipment like transformer tank shall be packed suitably to prevent any damage
during transit / storage. Support structures like frame, header supports etc. shall be
crated. Conservator headers shall also be crated. Radiators pipe work and other instruments &
components shall be packed in cases. All the cases shall be lined with polythene from inside.

ALTERNATIVE PACKING CASES FOR CONTROL PANELS AND SWITCH GEARS

For Control and switch gear panels, construction of wooden packing cases may be provided as
per fig 14 & 15 and as detailed below.

Thickness of planks for all sides, binding and jointing battens shall be at least 25 mm. Width of
the plank shall be at least 125mm and that of binding and jointing planks shall be at least
100mm.

Top frame shall be suitable so that it does not collapse due to sandwiching between slings while
lifting. Longitudinal and traverse bars for the bottom wooden pallet to be suitably selected.

Diagonal bracings shall be as per cl 9.3.1.3 and all other requirements shall be as per clauses
9.3.1.4t09.3.1.6.

Containerization
As required by BHEL, the VENDOR shall stuff the GOODS into 20 or 40 foot containers (dry,

open top, flat racks, etc.).
The maximum inside dimensions of containers are to be considered:
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12.2

13.0

14.0

40 foot containers: 11.80 mx2.20mx 2.05 m
20 foot containers: 5.80 m x2.20 m x 2.05m

The present definition of containerization is valid for sea containers only. Vendor to check the
size of containers before start of packing of equipment.

Protection of Cases/Crates

Since shipping containers are in general not water tight, packing in contact with the floor of the
container shall be raised in order to prevent it from being damaged by the accumulation of
water.

Mechanical Constraints .

The mechanical constraints for “general use” closed containers are of a different nature (height
of “stacking” being limited inside the containers), the packing for the GOODS may be of a lighter
structure. However, it is necessary that the packing be appropriate so as to protect the GOODS
on site during the storage period, as required after discharging of the GOOD’S from the
containers.

Note:

It is the responsibility of the VENDOR to ensure that the cases/crates are stowed, secured and
fastened inside the container. The VENDOR will take all necessary precautions to conform to
the maximum weight allowed and the centre of gravity of the container. The securing and
fastening of the cases/ crates can be carried out by nailing timbers on the bottom or on the
vertical sides of the container.

Other Services to be provided by Vendor

In addition to the packing and shipping documents, VENDOR must also carry out the following
services, which shall be included in his quotation:

Carriage of VENDOR's sub-contracted equipment and material, which must be re-grouped in
VENDOR's or PACKER's workshops, whilst waiting for packaging.

BHEL reserves the right to postpone the shipping of the GOODS. In this event, any storage and
insurance costs during the first ninety (90) days shall be borne by the VENDOR.

Loading, including lifting, securing, lashing, and stowing, of all cases, crates, or packages onto
means of transportation such as, but not limited to, trailers, containers, etc.

Responsibilities and Guarantees

VENDOR is responsible for the choice of category for packing according to the transport
facilities used, and on the basis of the present document. In case of doubt or disagreement
regarding the choice, VENDOR must inform BHEL prior to packing and await BHEL's approval.
All phases of packaging, marking, loading, etc. will be subject to BHEL inspection.

BHEL reserves the right to reject the packing when the packing does not conform to these
instructions and/or when the packing does not ensure perfect protection of the GOODS.
VENDOR is responsible for the weights and dimensions declared, and the marking of the
packages.

The documents must be in strict conformity with the packing contents.
The packing specified in these "Packing, Marking and Shipping Instructions" is guaranteed for a
twelve (12) months storage period after delivery on site.

VENDOR is responsible for providing storage recommendation adapted to the GOODS.
According to this guarantee, VENDOR is held responsible in the event of goods becoming
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useless, damaged or broken, as a result of poor packing and/or stowing, or due to corrosion,
subsequent to insufficient or inadequate protection. All direct or indirect costs resulting thereof,

will be back-charged to VENDOR.

A
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Specification for Pressure Gauge

Type of Pressure Gauge

Bourdon

Range

0-10 Kg/Cm?2

Quantity

As per Specification




Specification for Expansion Bellows

Size

Correspond to suction and
delivery size of pump

Material Details

Bellow Material: Outer & Inner Layer

Neoprene

Caracas High Grade Natural Rubber
Reinforced With Nylon Fabric & Steel Wire.
Flange Drilling B-16.5 ASA150#

Design Details
Design Pressure Kg/Cm2 10
Test Pressure Kg/Cm2 15
Design Temp. 65 Deg. C

Movement

Axial Expansion 15mm
Axial Compression 15mm
Axial Spring Rate 18.92 Kg/mm
Lateral Deflection 10/5mm
Shore Hardness of Rubber 6515




ALL DIMENSIONS ARE IN 'mm’' Unless Otherwise Specified
WASHER 3mm Ddx2
'N' Hol
Oée Rl
. )
HEEHE——— St
£ 5
@— PURCHASER
Zi (D RUBBER EXPANSION JOINT * at Room Temperature (5&(6) CONTROL UNITS
L L SNo | Matcode | NB op | pcD | @d N L |QiY (Nos) | PesionPressure | Hyctoles pressure SNo NB A @D QTY/REJ [Nos]
1 RWT70612001 100 229 191 19 8 150 4 10.0 150 1 100 280 16 2
RUBBER EXPANSION JOINT ASSY 2 | RWT70612002| 150 279 241 22 8 150 14 100 150 2 150 320 18 2
3 RWT70612003 200 343 298 22 8 150 15 10.0 150 3 200 320 22 3
4 RWT70612004 250 406 362 25 12 200 6 10.0 150 4 250 380 22 3
TOLERANCE:- AS PER FSA STANDARD 5 RWT70612005 300 483 432 25 12 200 14 10.0 150 5 300 400 24 3
6 RWT70612006 350 533 476 29 12 200 6 10.0 150 6 350 400 24 3
7 RWT70612007 400 597 540 29 16 200 6 10.0 150 7 400 420 27 4
8 RWT70612008 450 635 578 32 16 200 12 10.0 150 8 450 420 27 4
RRID *1 HD *1.50 R +5
Dd *1.50 [— e
Dd x1 #
N HOLES B +5 6 NUT&LOCK NUT 1S:1367 CL. 6.0 (Hot -Dip Galv)
f 5 CONTROL ROD SEE TABLE [15:1367 CL. 6.8 (Hot -Dip Galv)
OD 2 €5 ! 4 [STRETCHER PLATE 15:2062 GR. A (Hot -Dip Galv)
* ~ 3 COMPANION FLANGE - NOT IN OUR SCOPE
SPLIT IN 2 HALVES r+5 | AED | = -l |- T2 2 RETAINER RING 2 15:2062 GR. A (Hot -Dip Galv)
| RUBBER EXPANSION JOINT | RUBBER
(2 RETAINER RING (@) STRETCHER PLATE POS DESCRIPTION QrY MATERIAL
S.NO NB RRID oD PCD @d N S.NO NB A B @D @d R r T QTY/REJ [Nos] BILL OF MATERIALS
1 100 146 229 191 19 8 1 100 75 60 19 19 20 20 10 4
2 150 200 279 241 22 8 2 150 95 60 22 22 20 20 12 4
3 200 260 343 298 22 8 3 200 117 60 25 22 25 25 12 6
4 250 316 406 362 25 12 4 250 95 65 25 25 25 25 16 6
5 300 370 483 432 25 12 5 300 113 70 27 25 30 25 16 6
6 350 420 533 476 29 12 6 350 124 70 27 29 30 30 16 6
7 400 470 597 540 29 16 7 400 105 75 30 29 30 30 16 8
8 450 520 635 578 32 16 8 450 113 75 30 32 30 30 20 8
DESIGN DATA
S.No Description Value/ Specification
1 |MATERIAL Neoprene Inner Tube & Outer Cover MOVEMENT CAPABILITES @ DESIGN PRESSURE
2 FLOWING MEDIUM Brackish water at ApH 5 to 8.5 S.No MOVEMENT CAPABILITES @ DESIGN PRESSURE Value/ Specification
3 |SHORE HARDNESS 6525° Shore A 1 AXIAL EXPANSION 10mm
4 |TEMPERATURE Max. 50° C 2 AXIAL COMPRESSION 10mm
5 |DRILLING STANDARD ANSI B 16.5 CL 150 3 LATERAL DEFLECTION 10mm

Note:1. One set of control rod assy,shall consist of 1 stud 2 gusset plate, 4nuts, 4 lock nuts & 4 Washers
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Specification for Y-type Strainer

Type of strainer

Y type

Size of strainer

To suit the inlet size of pump

Casing MOC

Carbon steel

Element MOC

SS 316

Pressure drop requirement

0.5 psi at 100% Clean Condition

degree of Filtration

Mesh 40

Operating Pressure

As per pump operating range

Free Flow Area of Strainer

4times of Pipe Cross Section Area

Companion Flanges, Gasket & Nuts & Bolts

Required




NO. | DESCRIPTION MATERIAL QTY.
01 BODY ASTM A 216 Gr. WCB 1
02 COVER ASTM A 216 Gr. WCB 1
03 SCREEN S.5.304/8.5.316/ G.M. 1
04 COVER STUD & NUT| CARBON STEEL -
05 | GASKET GRAPHITE 1

TECHNICAL DATA

DESIGN & MANUFACTURING STD.

TESTING & INSPECTION STD.

END CONNECTIONS :

FLANGED AS PER ANSI B 16.5

SHELL WALL THICKNESS

ANSI B 16.34

FACE TO FACE:

AS PER DIN ND-40 TYPE/ANSI B 16.10

—~ A —
‘T‘N @ M-HOLE DIA. *F%
\ N-NO o_n. HOLE
_ PCD - Equispaced |
|
s ©H
|
A
SIZE CLASS - 150
IN. |MM.] NB [ A B |@C| @D |@M| N | PCD
1" 25| 25 (127 111.0| 511080 16| 4 | 79.2
1.1/2" 40| 38 165|142 731270 16 | 4 | 985 SIZE ND - 40
2" 50 [ 51 (203157 92|1520| 19 | 4 |120.6 IN.[MM| NB| A | B [@C| @D M| N | PCD
21/2" 65| 64| 216 [17.5( 105 [ 178.0 | 19 | 4 [139.7 1" 25 25 (160 18 | 68| 115 | 14 | 4 85
3" 80| 76 (2411190127 |1905| 19 | 4 | 1524 1.1/2" 40| 38 (200 18 | 88| 150 | 18 | 4 | 110
4" 100 | 102 | 292 [ 24.0| 157 {229.0| 19 | 8 |190.5 2" 50| 51230 20 | 102 | 165 | 18 | 4 | 125
5" 125 | 126 | 356 | 24.0| 186 [ 254.0 | 22 | 8 [215.9 21/2" 65| 64290 | 22 [122| 185 | 18 | 8 | 145
6" 150 | 152 | 406 [ 25.0| 216 [ 279.0 | 22 | 8 |241.3 3" 80| 76 (310 | 24 | 138 | 200 [ 18 | 8 | 160
8" 200 | 203 | 495|285| 270 | 343.0 | 22 | 8 |2984 4" 100 | 102 | 350 | 24 | 162 | 235 | 23 | 8 | 190
10" | 250 | 254 | 622 | 30.0 | 324 | 406.0 | 25 | 12 | 362.0 5" 125 126 | 400 | 26 | 180 | 270 [ 27 | 8 | 220
12" 1 300 | 300 | 698 [ 32.0| 381 [ 483.0| 25 | 12 | 431.8 6" 150 | 152 | 480 | 28 | 218 | 300 | 27 | 8 | 250




