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1.0 SCOPE:

This specification describes the requirements of oxidation blower for FGD
application of NTPC projects

2.0 LIST OF ANNEXURES:

Annexure No. | Annexure Description

I List of Deviations/ Exceptions

11 Reference List

111 Documents to be submitted along with offer

v Documents to be submitted after award of offer

\Y Various clauses of inspection & testing

VI General instruments specifications

VII VFD specification

VIII Motor specification

IX P & ID drawing indicating scope of supply

X Specifications for Seaworthy packing (applicable for supplies
outside India)

3.0 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 Oxidation Blower shall follow the latest applicable Indian/International (AISI /
ASME/EN) Standards.

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 & commissioning and performance testing of Oxidation
blower along with accessories which is to be furnished in the Flue Gas
Desulphurization plant of NTPC projects. The following points may be noted.

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.

b. 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-I of TC52545)".

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

d. No deviation or exception shall be permitted without the prior written
approval of the purchaser.

e. 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.

f. 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
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recommended along with reasons in a separate section and include the same

in scope of supply.

g. All accessories, items of work, though not indicated but are 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.

5.0 SCOPE OF SUPPLY:

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

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

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

Supervision of Erection & commissioning: Includes supervision of erection &
commissioning, supervision of trial operation, training of customer’s O&M
Personnel.

Supplier’s scope shall cover complete air blower unit including sub-systems, start-up
spares and special tools (typically) as given below. The scope of supply for air blower
shall include but not limited to the following:

SL. No | Scope
1. Blower complete with
+ i.  Casing

ii.  Rotor and Shaft assembly

iii. Common base frame and shock absorber if applicable

iv.  VFD drive shall be included, when positive displacement (helical lobe)
type compressor is offered. Cable from VFD panel to motor in vendor
scope. Any other item / auxiliaries required for VFD is also in vendor

scope only.
V. Suction filter, throtller/ IGV
vi.  Suction & Discharge silencers
vii.  Blow-off valve & silencer (if required)
viii.  Lubrication system
ix.  Accessory piping within the skid
x.  Safety Valves , Gate valve, butterfly valve, Check valves as per

specification and P&ID
xi.  Acoustic Enclosure to meet specified Noise Level
xii.  Gear Box if required

xiii.  Coupling with coupling guards (all couplings between driver & driven
s equipments)
s xiv.  Expansion joints at Discharge
E xv.  Companion flanges with gaskets and fasteners
;;."E; xvi.  Bearing cooling
Lt xvii.  Quenching arrangement to reduce the discharge air temperature to <70
deg C
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SI. No | Scope
xviii.  Foundation bolts for supplied items
xix.  Instruments : Differential pressure indicator in the suction filter, 4 Nos
RTD for each blower(2 no’s at each Drive end and Non-Drive End),
Pressure Indicator at discharge as per P&ID. Any other instruments, not
indicated in the P&ID, but required as per blower manufacturer’s standard
practice or required for the completeness of the system shall
also be provided.
xX.  Mechanical Running and Performance test at shop
xxi.  Painting and Rust Prevention during shipment, erection and storage
xxii.  Supervision of Erection & commissioning at site
xxiii.  Proper Packing
xxiv.  Special tools & tackles as applicable for operation and maintenance
xXv.  Mandatory spares
xxvi.  Erection and start-up spares as applicable
kxvii.  Installation, operation and maintenance manuals
xviii.  Training of O & M staffs at site
xxix.  All other items, instruments shall be as per P&ID given in Annexure- IX
XXX.  Any other items required for completeness of the equipment except the
items covered in the exclusions.

Bidder shall refer to the P&ID enclosed in Annexure — IX for detailed

clarity on the scope.

5.1

CONSTRUCTION FEATURES

Each blower shall be a complete unit with casing, rotor, shaft and drive unit etc.

The Blowers shall be Centrifugal type/ positive displacement type with lube oil system,
instrumentation and accessories. It shall be compact and simple in design requiring minimum
number of spares.

The oxidation blowers should be complete with drive arrangement consisting of coupling,
coupling guard, base frame shock absorbers, mounting bolts, air filter, Acoustic enclosures,
silencers, safety valves and check valves etc.

The Oxidation Blowers shall be designed for continuous operation along with suitable quenching
arrangement with temperature measurement and control to meet the exit temperature < 70 deg C.
The Bidder shall specify the cooling water requirement for reducing the temperature of discharge
air.

The rotor shall be ground all over and accurately machined. The Rotor along with other rotating
parts shall be statically balanced and then dynamically balanced as per ISO 1940 to ensure
efficiency, vibration, performance and long bearing life.

The air intake filter cum silencer, preferably dry type, to prevent dust and other atmospheric
impurities from entering the blower shall be provided for each blower. Air filter shall have better
filtering efficiency.

5.2

COOLING ARRANGEMENT

The discharge air temperature <70 Deg C may be obtained by Quenching arrangement with water
injection at the common discharge with temperature measurement and control.
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In case of Casing cooling, the vendor shall consider the water quality available and accordingly
select the casing material to withstand the corrosion, if any. The inside of the casing also to be
coated with corrosion resistant materials of adequate thickness to enhance corrosion resistance of
the Blower.

The vendor to provide the following accessories along with cooling arrangement (with auto
drain)

=  Required pipe fittings within the scope of terminal points

= Required number of spray nozzles

= Water quantity required

= Required flow control devices like valves, pressure gauges and other instruments.

» Scheme & arrangement drawing shall be mentioned in offer.

5.3

CASING

Casing shall be of robust construction. It shall be made from Casting or fabricated from heavy
gauges steel sheets or plates or bidder’s proven design standard.

b)

In case of castings, the casing will be of Gray Cast Iron confirming to IS: 210 grade 25 or
equivalent, designed for the duty conditions or proven design standard. Castings shall be free
from all defects and blowholes and shall be machined to close tolerance. In case of fabricated
casings, it shall be rigidly reinforced and supported by structural members. Weld seams shall be
continuous to have air-tight enclosure.

¢)

Casings shall also have smooth interior to avoid accumulation of dense particles. Inlet shall be
spun to have a smooth contour.

d)

If necessary, provision for ready access to the interiors of casings and other possible trouble
points shall be made by means of readily removable, bolted on plates or by hinged and latched
doors.

Any connections shall be flanged. Flange diameter and drilling shall conform to ANSI B16.5
Class 150

ROTORS & IMPELLERS

Rotor assemblies shall be statically balanced and then dynamically balanced as per ISO 1940.

In case of centrifugal blowers, the Impeller material should be as per their standard for air
application.

5.5

SHAFT, SHAFT SEALS AND BEARINGS:

The shaft shall be made of alloy steel or bidder’s proven design standard.

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.

©)

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

d)

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

The design of shaft shall also take into consideration the critical speed of the shaft, which shall be
at least 20% above the operating speed or 60 to 75% of the operating speed to minimize
vibrations. Shafts shall be tapered to permit easy removal of the seals and bearings

Shaft seals shall be provided to seal rotating shafts. Shaft seals shall be of the labyrinth type, of
non-sparking material and shall be horizontally split to facilitate maintenance. The housing shall
be of cast iron or fabricated steel construction and shall be horizontally split to provide access to
all bearings and shafts.

2

The bearings may be ball, roller or sleeve bearing. If sleeve bearings are used these shall be
machined for close running fit. The bearings shall be designed to take the necessary radial load as
well as the net axial thrust. Bearings shall be lubricated properly and sized for an operating life
minimum of 50,000 hours on the basis of maximum load.

h)

Blower induced vibration due to flow pulsations shall be avoided through suitable design.

Bearing temperature sensor shall be provided for remote monitoring of the bearing metal
temperature of blowers. 2 Nos of RTD shall be provided to measure bearing temperature at DE
and NDE ends.

COUPLING

The HT drive motor is excluded from the scope of supply. However, the bidder shall supply
coupling for secondary transmission.

Coupling shall be of flexible type. The Bidder shall furnish both halves of the coupling. Both the
Coupling halves shall be bored and keyed to fit shafts of the blower and the motor by bidder.

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

BASE PLATE

A common base plate shall be provided for Blower assembly, Motor & Gear box (if applicable).
It shall be rigidly constructed, adequately braced and provided with finish pads for mounting
blower.

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

Common base plate for Blower, Motor & Gear box (if applicable) shall be in the scope of the
bidder and the details of the Motor will be furnished to the bidder to provide Motor mounting
bolts.

5.8

MOTORS

= Above 0.2 kW and upto 200 kW: 3 phase 415 V AC-VENDOR SCOPE

= Above 200 kW and upto 1500 kW: 3.3 KV- BHEL SCOPE

* Above 1500 kW: 11 KV-BHEL SCOPE

» For VFD driven motor, voltage rating of motor shall be as per clause 3.03.00 of VFD
specification at Annexure VII of TC52545.
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5.9 ACCESSORIES:
1. Lube Oil Unit : (If applicable)

a) | Each blower shall be furnished with an integral lubricating oil package. Each package shall be
complete with single water to oil heat exchanger, full flow oil filter and oil pump. The oil pump
shall be direct driven from the blower shaft. The complete package shall be factory wired,
assembled and mounted on the base plate. Air cooled LO System shall be applied. If cooling
water is required, bidder shall provide the supply requirements(flow, pressure) and the return
conditions(temperature, pressure drop)

b) | Emergency power supply is not available. The Lubricating oil system shall be designed that will
satisfy the required lubrication for bearing at the time of electric power failure also.

c¢) | Oil Bath System for Lubrication can also be provided instead of Lube oil system for machine to
coast down

2. Coupling Guards- All rotating parts outside casing such shall be covered by the guard.
3. Timing Gears

a) | Timing gears shall be of the wide faced spur or helical type, hardened & ground to DIN Class V
or better accuracy.

b) | Bearings shall be of anti-friction type only. The bidder shall provide the countermeasure for the
fretting corrosion on the fitting surface of the thrust disc and separated outer race of anti-friction
bearings.

¢) | Lubrication is required for Timing gear pair and bearings.

4. Intake Air Filter Silencers:

a) | Each blower shall be provided with an inlet filter silencer of dry type and a conical shaped screen
ahead of the filter. Filters shall be capable of removing minimum 82 Percent of all particles 10
microns and larger. Suitable filter area shall be provided for air suction. The suction area shall be
minimum of twice the inlet pipe area. Differential pressure gauges shall be provided in filters to
monitor any clogging in filters. Silencers shall be provided in discharge also.

5. Expansion Joints:
a) | Expansion Joints shall be provided at the suction and discharge of each blower
6. Safety Valves:

a) | Each blower shall be provided with a safety relief valve on its discharge.

b) | The valve, valve operator and controller shall be remotely mounted to prevent vibration damage.
The valve shall be mounted in an easily accessible location to allow for maintenance and testing

¢) | The safety valve discharge piping shall be routed to a location such that personnel exposure to
the discharge is prevented.

7. Piping and Valves:
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a) | All interconnecting piping whichever is necessary for operation of each unit shall be provided
complete with shut off valves, check valves, strainers and fittings.

Details of Oxidation blower piping : Material: A53-B or equivalent suitable for specified
application

b) | Details of valves are given below:
i) MOTORISED GATE VALVE

Rating: CL 150, Body: A105, Trim:13CR, Lining: Seat STL, Connection: RF,
Operation: Electrically operated with hand wheel integral starter type. SIL 2, Non intrusive type.

ii)CHECK VALVE:
Rating: CL 150, Body: A395, Trim: 13CR, connection: RF , Type: BC,SWING.
iii)GATE VALVE:

Rating: CL 150, Body: A105, Trim:13CR, Lining: Seat STL, Connection: SW,
Operation: Hand wheel, Bonnet: BB,OS&Y

8. Blower control:

a) | Blower should be provided with suitable control equipment for smooth running to avoid surge,
choke etc.

b) | Each blower shall be furnished with required instrumentation and electrical accessory devices
mounted and connected in a control cabinet.

¢) | Provisions shall be made for the interface between the local cabinet and the DCS such that the
operation of the forced oxidation system can be controlled from the control console in the FGD
Control room

9. Blower Shut Down:

a) | Following is a typical list of abnormal conditions which might require blower shut down/Alarm.
The contractor shall propose the exact conditions which require shutdown/alarm
Blower shutdown signals:
a) Discharge air temperature high
b) Discharge pressure low or high.
Temperature transmitter for initiating Shutdown of blower during when “Discharge air

temperature high” shall be supplied by Bidder.

Pressure Switch for initiating Shutdown of blower during when “Discharge pressure low or high”
shall be supplied by Bidder.

b) | In addition to the Instrumentation & Control devices, sensing conditions which require shut down
an emergency stop push button shall be provided. The push button shall be wired to the terminal
blocks in the control cabinet for external connection to the blower controller.

RESTRICTED LSS
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c)

Provision shall be made to shut off the blower automatically should the level of lubricating oil
falls below the design value. Suitable provision shall be made to take the signal to PLC / DCS
system. In case of water cooling, the blower shall be shut off automatically whenever the
pressure of the cooling water supply line falls below preset value.

10.

PROVISSION FOR VIBRATION MONITERING:

Shaft vibration sensors shall be provided. These shall be provided for X axis & Y axis vibration
measurement in bearing housing. The vibration sensor transducer output shall be 4-20mA for
connection to DCS/PLC.

11

INSTRUMENTS AND ACTUATORS:

All instruments & actuators shall be connected to DDCMIS through fieldbus i.e. FOUNDATION
Fieldbus/PROFIBUS PA protocol complying to IEC 61158. All electric actuators shall be with
integral starters (non-intrusive with SIL2 certification). Bidder shall refer to Annexure VI of
TC52545 for specification of Instruments.

6.0

GENERAL REQUIREMENTS

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

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

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

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

Suitable drain connections shall be provided.

The equipment shall be suitable for stable operation continuously.

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

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

Corrosion allowance: Corrosion allowance for entire equipment shall be in accordance with
latest applicable international standard.

10.

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

11.

Rotation arrows shall be cast in or attached with stainless steel plate on each item of rotation
equipment at a readily visible location.
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12.

Unless otherwise specified, all equipment items where the weight exceeds 15 kg shall be
provided with suitable lifting lugs, ears or ring bolts or tapped holes for lifting rings. Minimum
shock factor for lifting lugs shall be minimum 2.0. The position of lifting lugs and reference
dimension shall be shown on GA and/or outline drawings. NDT shall be conducted for lifting
lugs. When any spreader bars are required for lifting and laydown, the bidder shall provide
spreader bar with equipment.

13.

Skid Mount/Transportation: Equipment shall be fabricated as skid mount design as much as
practical to minimize erection at the site.

14.

Two pieces of stainless steel earth lugs shall be provided with equipment diagonally. The
position of earth lugs shall be shown on each GA and/or outline drawing.

15.

Provide double nuts for anchor bolts

16.

Bidder shall provide allowable vibration level on foundation in foundation drawings and/or
general arrangement drawings.

17.

If the driver/driven equipment train is in the resonance condition or any vibration problems
occur, the bidder shall solve the problems in a timely manner.

18.

The bidder shall have full responsibility for vibration control of the equipment train at the site
and the unit’s satisfactory performance, even if the foundation and drivers are provided by the
BHEL.

19.

Bidder shall provide the mating flanges with the necessary gaskets.

20.

All the surfaces of the carbon steel should be rust prevented before shipment for the period of at
least 12 months for storage and construction.

21.

Bidder to specify capacity of crane or hoist required for material handling and the details of
heaviest component to be handled.

22.

The list of all Bought out items with makes and country of origin to be mentioned along with
offer to be submitted.

23.

Quality Plan to be submitted along with the offer.

24,

During entire period of the equipment / project erection, commissioning & operation, the
bidders shall strictly follow and adhere to the guidelines for effective Health & Safety
Management. Supply of safety gears/PPE for bidder’s/bidder’s sub vendor personnel deputed at
site for Supervision of E&C, PG tests etc. shall be in bidder’s scope.

25.

Cost towards the participation in discussions/meetings, technical discussions/meetings with
customer for approval of drawing/documents etc. shall be included in bidder scope. TA/DA,
boarding and lodging to attend these meetings shall be borne by the bidder.

26.

Material of construction for all equipment/components shall be subject to BHEL/NTPC/TPI
approval during detail engineering. Accordingly bidder shall consider MOC for all
equipment/component as per best engineering practice, global standard and global references.

27.

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

- Raw material inspection certificate
- Internal test reports
- Statutory certificates as required.
- All inspection & testing shall be carried out based on the following documents:
a. Relevant Standards
b. Specifications
c. Approved drawings
d. Data Sheets
e. Calibration certificate for all the measuring instruments
f. Bidder should also coordinate in getting the MDCC’s (Material Dispatch

clearance certificate) and all types of IC’s (Inspection Certificates) from the
customer/customer’s consultant along with BHEL.

28. | Minor Chipping i.e. up to 50 mm thk, micro leveling and providing shim plates for erection of
equipment / item at site shall be in the scope of bidder.

29. | During detail engineering, bidder to strictly adhere to BHEL/ NTPC drawing formats, document
numbering, quality plan & FQP formats.

30. | The identification and numbering of equipment, systems, items, etc. of supply, as well as of all
documents and drawings shall be in accordance with the VGB guideline RDS-PP (Reference
Designation System for Power Plants - KKS system).

31. | Complete detail engineering drawings, calculations, selection of components etc. shall be
reviewed & subject to approval of BHEL/NTPC during detail engineering

32. | Bidder shall furnish necessary inputs & drawings of all equipment in editable Auto CAD/ MS-
Word /Excel format.

33. | During detail engineering, successful bidder shall ensure flow of drawings/documents as per
schedule. Any comments from BHEL/NTPC should be addressed timely by the bidder.

34. | Bidder to note that list above is not exhaustive and any work /items required for completing the

smooth operation and ensuring satisfactory running of the machines till final hand over to the
end user shall also be in the scope of the bidder.

35.

Bidder shall submit the signed and stamped copy of all the pages which constitutes this technical
enquiry specification signed by authorized signatory and clearly mentioning each clause under
following two categories to avoid any ambiguity in scope understanding & the scope division
along with technical offer.

a. “Accepted without deviation and considered in scope of work”

b. “Not considered in scope of work™
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7.0

PACKING INSTRUCTIONS

Proper packing to be ensured.

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

Imported Supply: All imported supply(supplies from outside India) should be packed as per Sea
worthy Packing specification no. PE-TS-888-100-A001. All imported items should have Sea
worthy packing. Liberal packing materials and struts shall be provided to arrest rolling and to
protect from transit damages.

Equipment and process materials shall be packed and semi-knocked down, to the extent
possible, to facilitate handling and storage and to protect bearings and other machine surfaces
from 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.(NTPC)

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

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

b. Package Number

c. Gross and Net Weight
d. Dimensions

e. Lifting places

f. Handling marks and the following delivery marking

Separate packing has to be done for each unit. Each package or shipping units shall be clearly
marked or stenciled on at least two sides as per the Dispatch Address given in the
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indent/enquiry. In addition, each package or shipping unit shall have the symbol painted in red
on at least two sides of the package, covering one fourth of the area of the side.

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

10.

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

11.

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

12.

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

13.

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

a. Upright position
b. Sling position and center of Gravity position
c. Storage category

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

14.

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.

15.

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 Blower & accessories, BHEL
item Code, Gross Weight and Net weight of Supplied items.

16.

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.

17.

All necessary painting, corrosion protection & preservation measures shall be taken as specified
in painting schedule. Supplier shall consider the coastal environment zone which is defined as
“very severe” during final finishing/shipping.

18.

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

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

19.

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

20.

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

8.0

SUPERVISION OF ERECTION, TESTING AND COMMISSIONING

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

There will be one visit per unit and total visit will depend on the total no. of Units. The bidder
will be informed well in advance for the visit. Bidder shall include minimum 6 working days per
visit in the offer and no. of visits shall be as per enquiry/Purchase Order.

TA/DA, boarding and lodging for bidder supervisor/ site engineers shall be borne by the bidder
and shall be inclusive in supply portion.

Price comparison for evaluating the lowest bid will be considered all main supply, supervision
of E&C charges and mandatory spares price all together.

9.0

EXCLUSION

The following work associated with the air blower will be by others:
a. Supply of main drive HT motor (Refer clause 5.8)
b. Civil foundations
c. Walkways, platforms and ladders

d. Element handling hoists

10.0

INSPECTION AND TESTING

The General inspection requirements to be considered are as below:

Bidder shall furnish written copies of shop production, fabrication and quality test procedures
and drawings to be used on the Blowers for review by BHEL/NTPC prior to manufacture.

The Bidder shall furnish MRT & Performance test procedure along with standard. The test
procedure will be reviewed and approved by the BHEL/NTPC.

Performance test of one Oxidation blowers will be done at the Bidder’s works or where the test
facilities are available before dispatch of machine.

RESTRICTED LSS

The Bidder shall conduct performance test for the remaining blowers and submit the reports.

Final inspection and release by BHEL/NTPC is a mandatory requirement unless specially
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waived.

A dynamic balancing certificate stating that the rotating assembly has been balanced
dynamically shall be sent to BHEL/NTPC within one (1) week of the successful completion of
balancing.

Acceptance tolerance of actual versus guaranteed performance for capacity, Static head,
efficiency and power absorbed shall be as per applicable standard.

Vibration levels shall be measured during shop running/performance tests.

Contract shaft seals shall be used during shop tests, unless the seal design is unsuitable
for the shop-test condition.

10.

Blower shall not be released for shipment, until shop tests data and performance tests curves
have been approved by Owner.

11.

Bidder should furnish performance guarantee as per applicable standard guarantee for the
design, manufacture, material and safe operation of the equipments.

12.

BHEL/NTPC/TPI shall witness the performance test at Bidder's works for the first blower and a
notice of minimum three (3) weeks shall be given for attending the witness.

13.

Bidder shall arrange all calibrated gauges, Instruments during inspection.

14.

Mechanical running and the performance test shall be carried out. Bidder shall arrange Motor
for the shop test and inspection.

15.

The performance test may be carried out using air at shop and shall be converted to the design
condition.

16.

Inspection and testing will be done as per NTPC approved Quality Plan. In case of order placed
on foreign Vendor, Vendor shall engage and appoint at their cost of any reputed Third Party
Inspection Agencies having international presence for carrying out inspection of equipment’s
and material at vendor’s & sub vendors works. Sample QP(indicative) is attached herewith for
reference, however any change during final approval shall be acceptable to vendor.

11.0

PAINTING

Refer job specification for painting. In case nothing is mentioned about painting in jon
specification, following painting scheme shall be used.

Surface Preparation :
Power Tool Cleaning to St3(SSPC-SP3)

Primer Coat :
Red Oxide Zinc Phosphate Primer to IS: 12744 (Two coats) — 60 pm min

Finish Coat :
Synthetic Enamel to IS 2932 ;Shade: Grey white RAL 9002 (Two coats) — 60 pm min

Rust preventive paint after inspection at shop floor before dispatch shall be in bidder’s scope

RESTRICTED LSS

Corrosion protection, coating and galvanizing, painting shall be taken care by the bidder. The
above painting schedule is tentative. Bidder shall submit the painting scheme during detail
Engg in line with the specification and shall be subject to approval of BHEL / NTPC.
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12.0

SPARES, TOOLS & TACKLES

12.1

START UP & COMMISSIONING SPARES

Start-up & Commissioning Spares shall be part of the main supply of Oxidation blowers. 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 Oxidation blowers 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
equipment’s are energized. These start-up & commissioning spare part list shall not be included
in "Mandatory spares".

12.2

INITIAL SPARE PARTS (MANDATORY SPARES):

Bidder shall quote for the “mandatory spares” as per the enquiry, and it will be considered for
L1 evaluation. Initial spare 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. Each item shall be labelled in English and be packed
against damage and sealed to prevent deterioration from corrosion. All spares supplied under
this contract shall be strictly inter-changeable with the parts for which they are intended for
replacements. All the mandatory spares shall be manufactured along with the main equipment
components as a continuous operation as per same specification and quality plan. All spares to
be used during this contract shall be strictly inter-changeable with the parts for which they are
intended for replacements.

12.3

RECOMMENDED SPARES

In addition to the spare parts mentioned above, the bidder shall also provide a list of
recommended spares for 3 years of normal operation of the plant and should be independent of
the list of the mandatory spares. Prices of recommended spares will not be used for evaluation of
the bids. The price of these spares shall remain valid up to 6 months after placement of
Notification of Award for the main equipment.

12.4

SPECIAL TOOLS & TACKLES:

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

13.0

PERFORMANCE GUARANTEE

All performance tests for blowers 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 Oxidation Blower and its accessories

2) Capacity and head of the blower to be guaranteed.

3) The bidder shall guarantee 98% availability of equipment for a continues period of 120 days
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4) Noise level-<85 dB (A) at 1m horizontal distance from equipment/enclosures and 1.5m
above operating floor is to be guaranteed.

5) The overall vibration levels measured on the non-rotating parts of either centrifugal
compressor or positive displacement compressor shall be as per ISO 10816-1 Class
A/B<=2.3mm/s, however for Integrally geared type centrifugal compressor the shaft
vibration shall also be measured and it shall be as per [SO7919-3. The overall shaft vibration
for zone A/B shall be as per following equation

In SI units: A = 4800/SQRT(N)

Where,

A = amplitude of unfiltered vibration, in pm true peak to peak,
N = maximum continuous speed, in rpm.

6) Acceptance tests to be carried out as per the procedure defined by the bidder which shall be
submitted for NTPC’s approval.

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

14.0 BID EVALUATION CRITERIA FOR POWER CONSUMPTION:

POWER GUARANTEE
Bidder to specify the guaranteed Shaft power per blower operating at the duty point in their
offer.

BID EVALUATION CRITERIA FOR POWER CONSUMPTION:

Power consumption quoted by bidder shall be limited to the ceiling value specified below. The
Lowest of the power consumption quoted by any qualified bidder shall be taken as the base or
ceiling value. Bid prices of other bidders will be loaded for every KW excess over the ceiling
value as per the formula given below.

In case, Guaranteed Shaft power offered by the bidder exceeds the ceiling value specified above,
his bid price will be loaded for excess power consumption as per the formula given below.
Adjustment factor for excess power consumption = (GPC-BV) X PL X No of Blowers

GPC- Guaranteed Power Consumption quoted by bidder in KW
BV- base Value i.e. lowest quoted power consumption in KW
PL- Power Loading per KW

Exchange rate as applicable on bid opening date will be considered.

15.0 LIQUIDATED DAMAGES FOR POWER CONSUMPTION

1 If actual Power Consumption during prove out (or) PG Test measured at motor input terminals
' 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 = (GPC-APC) X P X No’s of Blowers

e GPC- Guaranteed Power Consumption quoted by bidder in KW
e APC- Actual Power Consumption in KW

e P- Penalty per KW

RESTRICTED LSS

2. For conducting PG test at project site for demonstrating the guaranteed parameters of blower,
vendor has to make own arrangement for TA/DA and hotel charges, which is to be considered
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while submitting the offer.

16.0

WARRANTY

The Bidder shall warrant 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 Warranty period shall be 24 months from the date of supply or 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, NTPC/BHEL reserves the right to
reject the equipment. However, NTPC/BHEL reserves the right to use the equipment
until new equipment supplied by bidder meets the guaranteed requirement .

17.0

FIRST FILL OF CONSUMABLES:

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

Detailed specifications for the lubricating oil, grease, gases, servo fluids, control fluids,
chemicals including items qualities and quantities required per month of the plant operation for
the NTPC/BHEL’s approval herein shall be furnished eighteen (18) months prior scheduled
COD of the 1st unit. On completion of erection complete list of bearings/equipment giving their
location and identification marks shall be furnished to NTPC along with lubrication
requirements. All types of chemicals, consumables, lubricants and grease shall be readily
obtainable locally and the number of different types shall be kept to a minimum. For each type
and grade of lubricant recommended, bidder shall list at least three equivalent lubricants
manufactured by alternative companies.

18.0

TRAINING

Successful bidder shall provide comprehensive training for NTPC Engineers, O&M, Erection &
Commissioning staffs at site covering all aspects of the Oxidation blower- Operation &
Maintenance, Troubleshooting etc. Cost of training is to be included in base price.

19.0

CONFLICT

Bidder’s equipment shall be designed for and shall meet the service, performance and minimum
level of quality requirements specified. Bidder shall be solely responsible for advising BHEL in
writing of any conflicts between the specifications and Bidder’s design, including performance
and levels of quality. Bidder agrees that its obligations, liabilities and warranties shall not be
diminished or extinguished due to its meeting the requirements of the Specification.

20.0

DOCUMENTATION

REZTRICTEDUSE

The Successful bidder shall submit necessary data, documents (Including Lateral analysis
report) and drawings for review, approval with requirements as specified in this specification.

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

NTPC / BHEL reserves the right to return drawings unprocessed to bidder if there exists any
evidence that bidder has not acknowledged all comments and questions.

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

Unless agreed otherwise, ten (10) hard copies and one (01) set 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). Especially P&IDs shall be submitted as DWG files and PDF files.
Bidder to ensure submission of hard copies as per NTPC’s requirement for all engineering
drg/doc and for all subsequent revisions along with a soft copy through email to concerned

project team. However all the engineering related information shall be furnished in soft form to
BHEL.
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21. ANNEXURES

ANNEXURE -I: LIST OF DEVIATIONS/EXCEPTIONS TO THE ENQUIRY
DOCUMENT

S1 | Clause | Page o o
No No No Description of Deviation

Note- 1. Supplier shall submit this form indicating technical deviation if any, indicating each
clause no. If there is no technical deviation, Supplier shall submit this form indicating "NO
DEVIATION"

2. Deviation Listed elsewhere other than the above format shall not be considered for offer
evaluation.

SIGNATURE OF BIDDER

NAME e

DESIGNATION

RESTRICTED LSS
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ANNEXURE - II: REFERENCE LIST as per format shown below.

Coal | Wet

Project fired | Limes

Name, Yes/N | tone Mod Capacit Head | Speed | Year of
S.No | Customer | o Based ] y mmW. m | Comm Qty

& Plant FGD | | Nmhr. | ® ormmg

capacity Yes/N

0

SIGNATURE OF BIDDER

NAME e

DESIGNATION

RESTRICTED LSS
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ANNEXURE -III: DOCUMENTS TO BE SUBMITTED ALONG WITH THE OFFER

No of copies

SL. ioti With proposal
No. Description prop
1. Signed compliance to specification 1
2. Quality function requirement (Annexure-1 & 1

Annexure 3K of job specification)
3. Data Sheet-(Annexure-II of job specification) 1
4. Schedule of Guarantee (Annexure-III of job 1
specification)
5. Deviation List (Annexure-I of TC52545) 1
6. Anchor Plan & Civil foundation Loading 1
7. Performance curve 1
i.  Flow v/s Total pressure
ii.  Flow v/s efficiency
iii.  Flow v/s power
consumption
iv.  Torque vs. speed curve
for Motor selection
8. Proforma Packing List
9. Shortest Manufacturing Time

10. | Approximate weight of each skid

11. | Reference plant details

12. | Required Electric power & other Utility List

13. | General Assembly Drawing

14. | Blower and Motor Sizing Calculation

15. | Cross-sectional Drawing
16. | Sub-Vendor List

17. | Scope of Supply

18. | Quality Plan

19. | Spare List (Mandatory, Recommended)

20. | Start-up & Commissioning Spares
21. | List of Special Tools
22. | Delivery Schedule

23. | Test Arrangement & Test procedure
24. | T-S curve

25. | Hoist/Crane requirement
26. | P &I Diagram
27. | Catalogue

JUNGY (VS [ TUTU NG DU [ GRS [ GG G (S e R [ G G [ G (GG N [ —,

RESTRICTED LSS
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ANNEXURE -III: CONTINUE

SIGNATURE OF BIDDER

NAME e

DESIGNATION

RESTRICTED LSS
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ANNEXURE -1V: DOCUMENTS TO BE SUBMITTED AFTER AWARD OF
CONTRACT
No of copies Delivery Time
I\Sli; Description After award of contract
1. | Singing calculation for HT 1 2 weeks after contract
Motor
2. | Utility Consumption 1 2 weeks after contract
Foundation Data including 1 2 weeks after contract
Anchor plan
4. | Performance curve 2 2 weeks after contract
i.  Flow v/s Total
pressure
ii.  Flow v/s efficiency
iii.  Flow  v/s  power
consumption
iv.  Torque vs. speed
curve for Motor
selection
5. | Assembly drawings of each 1 1 month after contract
equipment
6. Cross section detail drawing 1 1 month after contract
7. | Data Sheet 1 2 weeks after contract
8. | Lubricating oil list 1 2 months after contract
9. | Special tools list 1 2 months after contract
10. | Installation and assembly 1 4 months after contract
procedure
11. | Inspection and Test Procedure 1 1 month after contract
12. | Inspection & Test record 1 In 2 weeks after test
13. | Inspection Certificate 1 In 2 weeks after test
14. | Sub vendors List 1 2 weeks after contract
15. | Manufacturing Schedule 1 2 weeks after contract
16. | Progress report 1 Every month
17. | Proforma Packing List 1 2 months prior to
18. | Approximate weight of each 1 2 months after contract
19. | Required Electric power 2 2 weeks after contract
20. | Blower and Motor Sizing 1 2 weeks after contract
Calculation
i
= 21. | Material Test Certificates In 2 weeks after test
_E 22. | Pre Commissioning Check 2 4 months after contract
= .
E 23. | Scope of Supply 2 2 weeks after contract
"
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No of copies Delivery Time

NSL' Description After award of contract

24. | Quality Plan 4 1 month after contract

25. | Operation and Maintenance e 10 hardcopies and 5 4 months after contract
Manual electronic copies in

English

26. | Spare List (Mandatory, 1 1 month after contract
Recommended)

27. | Start-up & Commissioning 2 1 month after contract
Spares

28. | List of Special Tools 1 1 month after contract

29. | Delivery Schedule 1 2 weeks after contract

30. | Test Arrangement & Test 2 1 month after contract
procedure

31. | T-S curve 2 2 weeks after contract

32. | P & I Diagram 2 2 weeks after contract

33. | Catalogue 2 2 weeks after contract

SIGNATURE OF BIDDER

NAME e

DESIGNATION

RESTRICTED LSS
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ANNEXURE-V:

Refer to various clauses of inspection and Testing. Sample QP enclosed.

SIGNATURE OF BIDDER

NAME e

DESIGNATION

RESTRICTED LSS
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INSPECTION AND TESTING REQUIREMENT

Annexure to Enguiry no: Diate

SLNo . ##5pecific confirmations by the manufacture
BHEL/ Customer Requirement

Guality Plan Requirement:

(i) M QP (M anuafcutering Quality Flan) shall be submitted in attached forma for BHEL Customer review &
approval. Typical MQPis attached for indicative purposes for guidance & use.

(i} MQP shall invariably cover w.rt Inward inspection induding on Raw material Procurement, In process
and Fnal inspection in el aborated way' details.

(iii) Bidder shal dso to give spedific confirmation that on need basis, their competent officials shall visit to
BHEL custom er for findization of Quality plan induding test procedure/ methedology during pre-award /
post-award approva [ detailed engineeringin the event of an order.

{iv) Mo deviation on BHEL Custemer approved MQFis accepiable.

1 v} Bidder shall agree to submit all cross referred document s other than codes!standrads to
BHBEL/ Customer/ Consultant.

Important Motes shall be induded in M QF :

{a) Latest revision of Standard s & Soecification shall apply. Only Internationa Standards are applicable.
Indiam & Chinese Standards are not applicable

{b) Materials shall be procured in compliance toFunctional Technical Specification.

() Inspection shall be in compliance with Approved Quality Control Frocedure for the Produwct.

{d) MDT shal be carried cut by Quaified Personnel with compliance to Approved MDT Frocedures and
Acceptance Morms, as per ASME Section V.

(2] Gauges and measuring Instruments, with valid calibration only shall be used.

{f) Cleaning and Fainting of products shall be carried out as per Approved Fainting Schedule.

{g) Finished Products shall be packed tocomply with Approved Packing Schedule.

{h) Welding shall be carried cut by Qualified Personnel with compliance to Approved NDT Frocedures and
Acceptance Morms, as per ASM E Section V.

Domestic / Inland Inspection will be carried out by BHEL BHEL appointed Third Party Inspection Agency
(TPIA) J/ Customer! Customer Appointed Inspection Agency! Consulatanat. This is applicable for all &t age
inspection and Final Inspection identified as"W" - Witness or "CHP" - Customer Hold Point as per customer
approved Qudity Flan/ Technica specification / Approved Drawing’ Approved Data shest / Scheme! FID/
FD | 3D (Frocess Inst rum ent aion Diagram [ Frocess Fow Diagram / Single Line Diagram ) etc (As
applicable).

Inspection Agency for Foreign Bidders and also for Indian Bidder but importing from Foreign Sources:

(1) Any ome of the following Third Party Inspection Agency (TFIA) shdl be appointed by the bidder and same
shall be furnished by the bidder in techno commercial bid itsf.

{2) The details of TPIA with contact details like Mame of the official, Phone no, Email id shall also to be

submitted during pref post award. Howerer cost for such inspection agency shall be borne by the bidder
only. Inspection charges for such inspection agency shall be indicated separately so that if BHEY Customer
is undertaking the inspection by on their own ., then these charges non claimable by the bidder.

List of TPIA

1.M/ s Bureau Veritas

2M/sTUV-Nord

3 AM s TUV-SID

4 M/ sTUV Rheinland

5.M/ s Uoyds Register

6. M /s DNV

RESTRICTED LSS
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BHEL! Customer Reguiraman:

% Spedflc confirmatlons by the manutactune

Sage [ngpection duning manufacturing Process : Sage Inspaction during menulac uring snell ba carned
oul a5 par aporoyed Quailty plan and all necassary documants Sz ba provided for raviow verification and
claarenace for furihar prosaesing This imspaction cail enall be giwen wall In edvane (atieas! 2 waaks
bafore} o TPYBddar's own mepaction agandy o wohd daldy In the manuladuring proe ses

Irigpe clon before despatch for domestic supplier - inspaciion bafons despelcn & suppliar's works snall ks
carried out by BHELY BHE. eppoinied Inspeciion agency. Inspaction shall be done as pear approved Cuallty
plan/ Taonnlcal specification’ Approved Drewing’ Approved Cala sheal |

Inspaction at Forign Sourced Suppdar:

{E)Asin & nao: 3. shell be ansured wihoul Tall

ib} Na materallf Ibems shall ba despaiched without getting tha writtan communicatian from BHEL/
Cuslomar mepection carried oul by BHEL BHEL epainled Thind Perly Inspeclion Agancy [TRAY/

Cuslomar Customer Apointed Inspection Agency! Consulatnzl. This isapplicable 1or 8l Sage Inspaction
and Final Inspecifan identified as “W*" - Witness or *CHF - Cuslomar Hold Poini as per customer approved
Cualty Flan/ Tachnical spedification / Approwved Drawing’ Approved Delasheel ! Schame/ PID/ PFD/ 30
\{Process Insirumenteion Diagram / Prooass Fow Diagram [ Singke Une Diagrem ) etc (As appicania).
nspaction balore despatch lor Fonalgn sepplier - Inspaciion befone despaich &t supplher's works snal ba
c=rried out by bidder appointad inspaction agondas hawing Intamational prasence al venders and or
wandor's sub wandorw orka Inspacilon shall be done es par approved Quallty plan’ Technlca! spacificatlon’
Approved Drewing' Approwed Dala sheal by TPIA mentioned in 3 no: 03 al suppier's cos.

Painting =hall ba dona stricaly as par BHEY Cusiomear appeoved painting schedula | schama onily. FaInt
Thicmess! Paini shaoa shall ba ensurad as par BHEL/ Cuslomer approved palnting schadule |
=padfication | dela snest ate Mo daviztion |5 acoepiebie unkass olherwise ecoeptad by BHEL Customar In
writing. Any confilct If any amang BHEL Customar approved palnting schadule | Spac/ deta eaal alo
=nall ba brought totha notics 10 BHE wall In adavnce bafore proceding including tha BOE being procurad
for &gy | =kid llke molors atc

‘Spa-aific conlarmation Tor documant packega in the even! of an order (2 Hand coples & 50T copy In POF
i} Is to be ghvan conlalning Ehe following with proper linkeges

i) Indeax Shast

{11 M QP A Endorsemment Shesl (As appiicabie)

i) Tos 10entfad by BHEY Cuslomar for record for “CHF | "W* and Veriication portion ("¥*) as glven in
approved OF.

) Ana Inspaciion raport - TG ncluding Chemical - Mechnalcal < HT . NOT atc

) Third party inspaciion rapart + TG

¥l Customear CHEF MDCT

wil) Typa bast /! Parformences Tas raports conducted

i) Typs tast ! Parformenae Tes approvell ckarence coteined Irom BHEL Customar

i) BOM with Az Bullkd Drgswih adual make [ rating usedwith BHEY customar approwed draw Ings.

Packing / Seawarthy Packing shesl e 2s par BHEL Packing schaduls | Epproved drg ! skaich. Thissnall ba
onsurad (0 texe c=ea fernsll hanmﬂq.' transnlprnent I Road [ Spal Alr. P"IE-'.IZIQH.FIHEE:'E faba
=ubimiilad for BEEL raviow bDalors ll!SFlEIIﬂ'l"!q tha malaral &5 par canlred condikane.

Cutsourdng of test faciitles: Bddar shall ansurs all tha lasting fadiities in howse . Howawar B any of tha
iagl teciliias are npd aveliable with successlul bidder, then bldder shall ansure the sams af NASL
accraadiad third party lab/ Gowt/ Gowt Lab for major besling such as NDT, Baclsical & Mechanical tesling.

|imporesnd Mobs: Mo daviaticn on tha apowe requirament 09 to 10 lsacoeptebla wor.t CueRy Fequiramant
and thome oiiars not meating inese gpaciic cusomer regudremant 1= liabke or rajection and hencoe Lha
biddar shall submt all the raquined documantery avidanoas In the aflar Bl

£# e cassorily 1o ba fled up by the Didder & 1ha 1ime of offer =8Il otherwise iha ofler mey not ba
congoered w.rl Cusily Fequirement baing cuslomar spadiic reguiramant.
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= PRODUCT STANDARD TC-5-2545
TURBINES & COMPRESSORS Rev.No. 05
HYDERABAD SHT 29 OF 120
SAMPLE QUALITY PLAN
ST STANDARD QUALITY PLAN
5 0
ITEM: OXIDATION BLOWER QP NO FGS:722
J///[{4 | M/S BHEL: BAP: RANIPET | cyerem: FeD
” 632 406 REv.NO: | 00
Ranipet | TAMIL NADU DATE: 12.02.2019
PAGEND: | Page 1of 2
Sk, COMPONENT & CHARACTERISTICS | CLASS TYPE OF QUANTUM REFERENCE ACCEPTANCE FORMAT AGENCY REMARKS
NO OPERATIONS CHECK OF CHECK DOCUMENT NORMS OF
M B RECORD [ | o | N
1. 2 3 ] 5. 6 7. 8. 9. ‘ DF | # 10, 11.
Blower parts - Chem.& Mech, MA | Review of MTC | 1/Heat Appd. Dwg./Datasheet TCa PlV |V
1.1 | (Casing Impeller Dimensions MA | Measurement | 100% - volp|-|-
Shaft etc.) Surface Defects MA | Visual 100% Pl-]-
ur Testing 100% ASME Section-V | Tech. Spec./ T
1.2 | Shaft MA Manufacturer UT Renort vV |P|V|YV
Procedure i
2.0 | CASING
Machining of Dimensions Measurement | 100%
= Components Surface Defects i Visual 100% Popddwg. " i
Hvdro test of Hydro test 1.5times of Measurement & | 100%
2.2 C:ain Max work pr for 30 MA | Visual Appd. Dwg No leakage IR b 0
9 min
3.0 | ROTATING COMPONENTS
Machining of Dimensions Measurement | 100%
31 ¢ Surface Defects(Rotor MA | MT/PT 100% Appd. Dwg. IR PlV |V
components
& Shaft)4
Dimensions Measurement | 100% P
2 - =
3.2 | Assembly Completeness i Visual 100% Appd. Dwig. o P
i - 0
g2 |mohiedssenitiy | BEChEERS | g ;"Ei;f'eme”t ik IS0 1940 G2.5 R |V |P|v]|v
4.0 | Blower Inspection
Dimensions, Measurement | 100% | 100% ; Inspection at
A |y Completeness MA | visual P oy VP I W manufacturer
Volume, Power & Measurement | 100% | 100% | ASME PTC10 Approved data ; works,
2 /
il i kb Discharge Pressure A sheet / drawing ™Y P W o
: r : f NTPC
4.3 | Mechanical Run Noise MA Measurement 100% | 100% | ANSI 55.1:1971 -po- ™ vlelwlw ;
100% for
LEGEND: * RECORD, IDENTIFIED WITH "TICK" (v/) UNDER COLUMN 'D' SHALL BE PREPARED BY REVIEWD & APPROVED BY
SUBMITTED TO CUSTOMER AS A QA DOCUMENTATION PACKAGE.
M: MANUFACTURER / SUB SUPPLIER, C: MAIN CONTRACTOR(BHEL)/BHEL AIA i h i
N: CUSTOMER/CONSULTANT P: PERFORM W: WITNESS V: REVIEW OF RECORDS R i “_ M A
MA: MAJOR AND MI: MINOR '-—-4j— S ’/f'ﬁf
Rakesh Kumar Madhu,(SEr/QA) K € Gandhi Parimalam,(DGM/QA)

RESTRICTED LSS
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e PRODUCT STANDARD TC-5-2545
TURBINES & COMPRESSORS Rev.No. 05
HYDERABAD SHT 30 OF 120
MANUFACTURER'S NAME AND
Fi) | ADDRESS STANDARD QUALITY PLAN
” ITEM: OXIDATION BLOWER QP NO FGS:722
[//![{} | M/S BHEL: BAP: RANIPET | cycrem: Fep
632 406 Rev.No: |0
Ranipet | TAMIL NADU DATE: 12.02.2019
PAGE NO: | Page 2 of 2
SL. COMPONENT & CHARACTERISTICS | CLASS TYPE OF QUANTUM REFERENCE ACCEPTANCE FORMAT AGENCY REMARKS
NO OPERATIONS CHECK OF CHECK DOCUMENT NORMS OF
M1 B RECORD [ | r | "
1. 2. 3. 1. 5. 6. 7, 8. 0. ‘ DF | 410, 11.
Test Vibration Level MA | Measurement | 100% | 100% | ISO 10816-7 | -00- T | v |P|W|W|BHEL
Bearing temperate Measurement | 100% | 100% | Approved Drawing /Data Sheet !
o3 MA R |V |P|W[W
5.0 | BOUGHT-OUT PARTS (Gear Box)
Hardnass Measurement | 100% Approved Data Sheat/Drawin :
g | HeatTreatment of i b pp f/ g ®1vlelvly
Gear Wheel
i Dimensions Measurement | 100% p
5.2 | Assembly Completeness MA | visual 100% Appd.Dwg. R p| T
6.0 | FINAL BLOWER PACKAGE INSPECTION
Final Complete Dimensions, Measurement | 100% | 01 No
6.1 Assembly Completeness MA Visual Appd. Dng R v e
7.0 | PAINTING
Surface treatment and g 100% i
7. inspection M| Visual e s IR v o|PV
o Paint Quality - Colour i Visual 10% AT e P G & t ol
e & DFT Check Measurament .
Review of QA Verification of QA T 100% As per Appd. MQP ;
8.0 S Dodirants MA | Verification R V[PV
Inspection before
9.0 ;
Delivery
: Size, appearance & Measurement | 100% As per Appd. "Packing Procedure”
9.1 | Packing Birtfiess MI Visual R P
Note : Motor for Oxidation Blower is Separate MQP will be submitted for same.
LEGEND: * RECORD, IDENTIFIED WITH "TICK" (v"} LUNDER COLUMN 'D' SHALL BE PREPARED BY REVIEWD & APPROVED BY
SUBMITTED TO CUSTOMER AS A QA DOCUMENTATION PACKAGE.
M: MANUFACTURER / SUB SUPPLIER, C: MAIN CONTRACTOR|(BHEL)/BHEL AIA o '
N: CUSTOMER/CONSULTANT P: PERFORM W: WITNESS Vi REVIEW OF RECORDS s (q‘ ",, .;j,«;" ;"f’
MA: MAIOR AND MI: MINOR = J— S %it.»f’_/
Rakesh Kumar Madhu,(SEr/QA) K C Gandhi Parimalam,(DGM/QA)
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S PRODUCT STANDARD TC-5-2545
TURBINES & COMPRESSORS Rev.No. 05

HYDERABAD SHT 31 OF 120

ANNEXURE-VI: Refer to the NTPC instrument Specification enclosed

SIGNATURE OF BIDDER

NAME e

DESIGNATION

RESTRICTED LSS

@ Printéd by : DILEEP KUMAR-RCP-HTE3026 / 6050549 61 02-06-20T5: 0105w



RESTRICTED LSS

PRODUCT STANDARD TC-5-2545
TURBINES & COMPRESSORS Rev.No. 05
HYDERABAD SHT 32 OF 120

CLAUSE NO. TECHNICAL REQUIREMENTS
2.00.00 SPECIFICATION FOR ELECTRONIC TRANSMITTERS
2.01.00 SPECIFICATION FOR ELECTRONIC TRANSMITTER FOR PRESSURE, DIFF

PRESS AND DP BASED FLOW / LEVEL MEASUREMENTS

Sl.Ne.

10.

11
12.

Features

Type of Transmitter

Accuracy
Chutpart signal range

Turn down ratio

{mimimum )

Stability

Zero and span drift

Load impedance

Housing

Ower Pressure

Connection
(Electnical)

Process connection

Span and Zero

Accessories

Essential/Minimum Requirements

Microprocessor based 2 wire type (loop powered), Hart
protocol compatible.

+0.1% of calibrated span (minimum])

4-20 mA DG {Analog) along with superimposed digital
signal {based on HART protocol)

10:1 for vacuumivery low pressure applications (ie.
pressure <= 200 mmWC)

5:1 for very high pressure application (i.e. pressure ==
200 Kglcm2)

30:1 for other applications

+ 0.1% of calibrated span for six months for Hanges up o
and including70 Kg'cm?

+ 0.25% of calibrated span for six months for Ranges
maore than 70 Kg/lcm?

+/- 0.015% per deg.C at max span
+-0.11% per deg.C at min. Span
500 chm (minimum )

Weather procf as per IP-65, metallic housing with durable
corrosion resistant coating

150% of max. Operating pressure
Plug and socket type

1/2 inch NPT (F)

Continuous, tamper proot, Remote as well as manual
adjustability from instrument with zero suppression and
elevation facility.

-Diaphragm s=al, pulsation dampeners, syphon efc. as
required by s=vice and operating condition.

-2 valve manifold for absolute & Gauge pressume
transmitters, 3-vake and 5 walve manifold for

DP/levelFlow applications. The valve manifold shall be
non integral type (except Fuel Cil arsa).

@ PH(6dBy : DILEEP KUMAR-RCP-HTE3026 / 6030549 65 020620 8505405




PRODUCT STANDARD TC-5-2545

TURBINES & COMPRESSORS Rev.No. 05

HYDERABAD SHT 33 OF 120

CLAUSE NO. TECHNICAL REQUIREMENTS

-For hazardous area, explosions proof enclosure as
described in MEC article 500

Mounting: 2 inch pipe mounting.

14. Diagnostics & Selt-Indicating feature and digital display on transmitter
display

15. Power supply 24V DC £ 10%.

16. Adjustment/calibratioc  From hand held HART calibrator' centralized PC based
n‘maintenance system (as applicable).

Notes

- For primary air/ secondary airflue gas applications, DP type transmitters shall be
provided for pressure measurement.

- LVDT type is not acceptable.

- Where the process fluids ame corrosive, viscous, sclid bearing or slumry type,
diaphragm seals shall be provided. Parts below the diaphragm shall be removabis for
cleaning. The entire volume above the diaphragm shall be completely filled with an
inert liguid suitable for the applicaton.

2.02.00 GUIDED WAVE RADAR TYPE LEVEL TRANSMITTER

Type Microprocessor based 2 wire type (loop powered), HART protocol

compatible Guided wave radar transmitter.

Principle TDA {Time domain reflectometry)

Probe Type & |(i) Coaxial probe of 55316/316L. lf required, probe shall be
Matenal suitable for overfill prev ention.

{ii} Rod probe. cable probe of S5316/55316L can be used for

applications wherever coaxial probe is not suitable.

Output signal 4-20 mA DC along with superimposed digital signal (based on

HART protocol), suitable for over fill prevention.

Accuracy +/- 0.5% of calibrated span or minimum Smm.
Power supply 24 VDO +- 10%.
Housing Weather proof as per IP-65, metallic housing with durable

cofrosion resistance coating.

RESTRICTED LSS
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S PRODUCT STANDARD TC-5-2545

TURBINES & COMPRESSORS Rev.No. 05

HYDERABAD SHT 34 OF 120

CLAUSE NO. TECHNICAL REQUIREMENTS

Adjustment/ Using hand held HART calibrator’ centralized PC based system
{as applicable).

calibration

fero & span | Continuous. temper proof, remote as well as manual adjustability
adjustment from instrument. It should be possible to calibrate the instrument
without any level in the tank/sump etc.

Display Integral digital display.

Load Impedance | 500 ahms (minimum).

Electtomagnetic | Shall meet EN 61326-1 (1997} and AmdtAl, class A
compatibility eguipment’'EM 50081-2 & EM 5008 1-2 & EN 50082-2

Mounting (i} External cage shall be provided where ever side mounting is
required. Extemal cage and other mounting accessones to be
provided by the contractor.

(i} Where ever top mounting is required, all mounting
accessones, sfilling well (as required) etc., shall be provided by

the contractor.

(iii) All weather canopy shall be provided for protection from direct

sunlight and direct rain for open locations.

Mote: Four wire type transmitiers can also be provided for applications where 2- wire
transmitier has some technical limitations, subject to employer's approval
during detailed engineenng stage. However, in such cases isolated 4-20 mA
DC (analog) output shall be provided. Power supply required for such
tranzmitters shall be 240W AC/ 24V DC.

2.03.00 Ultrasonic Type level Transmitter

S.Mo. | Features Essential/Minimum requirement

1. Type of Transmitier Mon-contact Microprocessor based 2 wire type
(loop powersd). HART protocol compatible
Ultrasonic transmitter.

2 Output signal 4-20 m& DC (Analog) along with supernmposed
digital signal (based on HART protocol).

RESTRICTED LSS
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S PRODUCT STANDARD TC-5-2545

TURBINES & COMPRESSORS Rev.No. 05

HYDERABAD SHT 35 OF 120

CLAUSE NO. TECHNICAL REQUIREMENTS

a. Accuracy -+~ 0.5% of calibrated span or minimum Smm_

4. Power supply 24V DC +-10%.

5. Temperature compensation | To be provided within transducer.

B. Housing Weather proof as per IP-65, metallic housing

with durable corrosion resistance coating.

7. Adjustment/calibration/ Using hand held HART calibrator/ centralized

e PC based system (as applicable).

B. Zero and Span adjustment Continuous, tamper proof, remote as well as
manual adjustability from instrument. It should
be possible to calibrate the instrument without
any level in the tank/sump etc.

= Senzor Matenal Comosion resistant matenal to sut individual

application reguirement.

10. False =:ignal tolerance Transmitter shall be capable of ignonng false
echoes from intermnal tank'sumps obstructions
such as pipes, heating coils or agitator blades.
Also transmitter shall have adjustable damping

circuitry.

1. Range Range of transmitter shall be capable of
covenng the complete level span of tank taking
care of blocking distance, frequency attenuation

due to surface. obstructions, vapors etc.

12. Display Integral digital display
13. Diagnostics Loss of echo alam etc.
14. Load Impedance 500 ohms (minimum),
15. Electrical Connection Plug and socket

RESTRICTED LSS
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PRODUCT STANDARD TC-5-2545

TURBINES & COMPRESSORS Rev.No. 05

HYDERABAD SHT 36 OF 120

CLAUSE NO. TECHNICAL REQUIREMENTS

16. Accessonies +  All weather canopy shall be provided for

protection from direct sunlight and direct

rain for open locations.

+ Al mounting accessones required for
erection and commissioning shall be
provided.

* For hazardous area, explosion proof
enclosure as described in NEC article
500

Note:

i) Contractor can also provide Radar type transmitter as per above specification
in place of ultrasonic transmitter subject to approval by Employer during
detailed Engineering. Sonic frequency based transmitters can also be provided

under “ultrasonic transmitters” category for fly ash silo level.

2) Four wire type transmitters can also be provided for applications where 2- wire
transmitter has some technical limitations. subject to employer's approval
during detailed engineering stage. However, in such cases isolated 4-20 mA
DC (analog) output shall be provided Power supply reguired for such
transmitters shall be 240V AC/ 24V DC.

3) For applications where transmitter location is not accessible, the transmitter
shall have separate sensor unit and electronic unit for such applications. It shall
be possible to mount the electronic unit at accessible location.

2.04.00 Specification for ULTRASONIC TYPE FLOW TRANSMITTER
S5.No | Features Essential/Minimum requirement
1. Type of Transmitier Mon contact Microprocessor based 2 wire

type, HART protocol compatible Ultrasonic
transmitter. Insertion type.

2 Output signal 4-20 mA DC (Analog) along with
superimposed digital signal (based on HART
protocol).

8 Senzor Accuracy +- 2% of calibrated span.

RESTRICTED LSS
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S PRODUCT STANDARD TC-5-2545

TURBINES & COMPRESSORS Rev.No. 05

HYDERABAD SHT 37 OF 120

CLAUSE NO. TECHNICAL REQUIREMENTS

4. Power supply 24V DC +-10%.
5. Temperature compensation To be provided within transducer.
E. Housing Weather proof as per |P-55 with durable
corrosion resistance coating.
7. Adjustment/calibration/ From hand held calibrators/centralized PC
maintenance based system (as applicable).
. Zero and Span adjustment Continuous, tamper proof, remote as well as

manual to calibrate the instrument without
any process flow.

g Sensor Matenal Cormosion resistant matenal to st indnidual
application requirement.

10. | False signal tolerance Transmitter shall be capable of ignoring false
echoes from internal tank'sumps
obstructions such as pipes, heating coils or
agitator blades. Also transmitter shall have
adjustable damping circuitry.

11. Range Should be suitakble for the required process
range.

12. | Display LCD display with integral keypad to be
provided.

13. | Diagnostics Loss of echo alam etc.

14. Load Impedance 500 ohms minimwm

15. | Electrical Connection Plug and socket

16. | Accessories s Al weather canopy for protection

from direct sunlight and direct rain.

+ Al mounting hardware and
accessories required for erection and
commissioning mounting fitings
materials shall be S5 316.

+ [For hazardous area, explosion proof
enclosure as descrbed in NEC
article 500

RESTRICTED LSS
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PRODUCT STANDARD TC-5-2545

TURBINES & COMPRESSORS Rev.No. 05

HYDERABAD SHT 38 OF 120

CLAUSE NO. TECHNICAL REQUIREMENTS
PG
2.05.00 HART Hand Held calibrator
Hand held calibrator shall be provided for adjustment/calibration/maintenance of the
HART compatible transmitters. The hand held calibrator shall be suitable for all types of
transmitters supplied in the package. If one type of hand held type calibrator is not
suitable for communicating with all types of transmittsrs then separate hand held
calibrator will be provided for that specific type of transmitter.
3.00.00 Temperature Elements and accessories
3.01.00 Thermocouple
Sr. Features Essential/Minimum Requirements
No.
1 Type of Thermocouple. ;16 AWG wire of Chromel-Alumel (Type K)
or 24 AWG wire Pt-Bhodium Pt (Type R)
depending on operating temperature Range
{ungrounded separate junction type).
2 No. of element : Duplex
3 Housing' Head . IP-65/Decast Aluminium. Head of TE to be
provided with  sufficient space and
arrangement to mount head mounted
temperature  transmitter (as  applicable).
Plug in connectors are to be provided for
external signal cable connection. TE
terminal head shall be spring loaded for
positive contacts with the thermo well.
4 Insulation and Sheathing of : Swaged type mineral (magresium oxide)
Thermocouple insulation and 55316 sheath.
5 Calibration and accuracy : As per [EC-584/ ANSI-MC-396.1 (special
limits of errors! class1) for T/C.
& Accessones : Thermowell and associated fittings
7 Standard 1 IEC-584/ ANSI MC 96.1 for Thermocouple
and ASME PTC-19.3 for Themmo-well
&
=
g
£
=
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PRODUCT STANDARD TC-5-2545
TURBINES & COMPRESSORS Rev.No. 05

HYDERABAD

SHT 39 OF 120

CLAUSE NO.

TECHNICAL REQUIREMENTS

3.02.00

3.03.00

Resistance Temperature Detector { RTD )

Sr. Features

No.

1 Type of RTD.

2 No. of element

3 Housing'Head

4 Insulation and sheathing
of RTD

5 Calibration and accuracy

& Accessones

¥ Standard

NOTES

1)
type of ATD shall be Pt100.

2)

Metal Temperature Thermocouples

Measuring Medium
Material of Thermocouple.
Type of Thermocouple

[nsulation

Essential'Minimum Requirements

Four wire, Pt-100 (100 Ohms resistance at zero
degree Centigrade).

Dhuplex

|IP-65/Diecast Aluminium. Head of TE to be
provided with sufficient space and arrangement
to mount head mounted temperature transmitter
(as applicable). Plug in connectors are to be

provided for extemal signal cable connection.
TE terminal head shall be spring loaded for
positive contacts with the thermo well

Mineral (magnesium oxide) insulation and
55316 sheath,

As per As per IEC-T51/ DIN-43760 Class-A for
RTD

Thermo well and associated fittings

|EC-751/ DIN-43760 for BTD and ASME PTC-
19.3 for Thermao-well.

The specifications for ATDs of winding’ bearings of motor pump, can be as per
their manufacturer standards. The manufacturer shall submit the adequate
supporting documents for establishing their standard practice. However the

The specifications of temp elements for air conditioning & ventilation system /
process can be as per system manufacturer’s standards. The manufacturer
shall submit the adequate supporting documents for establishing their standard

practice.

Metal Temperature
Chromel Alumel Type K
Dupdex with ungrounded separate hot junctions

Mineral Insulation (Magne sium Cride).

RESTRICTED LSS
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PRODUCT STANDARD TC-5-2545

TURBINES & COMPRESSORS Rev.No. 05

HYDERABAD SHT 40 OF 120

CLAUSE NO. TECHNICAL REQUIREMENTS

Thermocoupls wire gaugs 16 AWG

Protective sheath 55 321

Protective sheath dia & mm OD

Calibration & accuracy As per |IEC-584' ANSI-MC-96.1 (special limits of emor) for T/C
Mounting accessories 1/2" BSP 55 sliding end connector, weld pad, clamps of heat

resistant steel 55310, Adjustable gland fitting for connection af
the junction box end as per manufacturer’s standard.

Cold end sealing 55 pot s=al with colour coded PTFE Insulated flexible tails.
Sealing compound- Epoxy resin. Length of PTFE insulated
flying leads shall be minimum 750 mm.

Minimum bending radius 30 mm

Length of TVC Cn as reguired basis considenng location of measuremen
paoint and the JB/TTJB location.

Motes :

1) The specification for thermocouples of beanngs metal temp measurements
can be as per their manufacturer standards. The manufacturer shall submit the

adequate supporting documents for establishing their standard practice.
However type of thermocouples shall be K-type.

3.04.00 Thermo well (for all process temp. elements)

(a) Shall be one piece solid bored type of 316 SS of step-less tapered design. (As per
ASME PTC 19.3, 1974)

(b For Mill classifier outlet long life solid sintered fungsten carbide matenal of high
abrasion resistance shall be provided.

lch For Air & Flue gas 316 55 protecting tube with welded cap. (However contractor
shall provide better material for Flue gas service if required based on the specified
boiler design parameters).

id) For fumace zone, impervious ceramic protecting tube of suitshle matenal along
with Incoloy supporting tubes and adjustable flanges.

3.05.00 TEMPERATURE TRANSMITTER (TT)

Following types of 2-wire (loop powered) temperature transmitier (directly powered from 4-
20mA input cards of DDCMIS/PLC) shall be provided. The temperature transmitier shall be
fully compatible with thermocouples and RTDs being provided by the contractor

Temperature compensation of the thermocouples shall be performed in the temperaturs
transmitter itself.
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a. Single Input Head mounted Temperaturs Transmitter

These shall be suitable for mounting in the head of temperature element itself.
Temperature transmitter and associated temperature element shall be factory fited.

b. Single Input DIN-rail mounted Temperature Transmitter

These shall be suitable for mounting on DIN-rails in JBs. The specifications of the JBs
shall be same as indicated in Subsection INST CABLE with additional DIM-rails and IP
65 Protection class. This temperature fransmitter shall be the ones which are
especially designed for DIM-rail mounting with [P 20 protection class. These shall
have terminals for input'output provided on front side when mounted on DIN-rail.
Head mounted temperature transmitter with clamps to make it suitable for DIM-rail
mounting shall not be acceptable under this category.

c.  Dualinput Temperature Transmitier With integral Indicator:

These shall be suitable for mounting on pipes/ support. Both elements of the duplex
themmocouple/ ATD shall be wired to a single transmitter. Integral indicator shall be
provided with these transmitters. These transmitters shall have bump less change
over facility to second =ensor in case first sensor fails .This change-over is to be
alammed. Protection class shall be IP65 minimum.

d. Common reguirements for each of the above type of temperature transmitters.

Ciutput d 2-wire (power supply from input card of Control System)
with 4-20mA output with supermposed HART protocol
signal.

Input : Same transmitter shall be capable to handle P+-100 RTD,
Themocouples —K & B types (input type to be selectable
at site through HART terminal).

Isolation - Min. 500V AC.

EMC compatibility : Az per EM 61326.

Operating  ambient - 0 to B85 deg C iwithout indicator).

i s 0 to 70 deg C (with indicator).

Power supply 24V DG +- 10%.

Accessories Mounting arrangements including clamps etc.

Composite Accuracy (i) For head mounted and DIN-rail mounted types:

{Refer note 2 ) RTD ==0.4% of 0-250 deg C span
TIC-K type =<0.4% of 0-600 deg C span
T/C-R type =<0.4% of 0-1000 deg C span

CJC accuracy (for thermocouples) shallbe =— 1 deg C
(i) For dual-input type:

RATD =<0.25% of 0-250 deg C span

TIC-Kiype =<0.2% of 0-600 deg C span

CJC accuracy (for tkenpoonuples] shall be=l-: 1degC
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Motes (Common for a) to d) above):-

1. In case of failure {open or burn-out) of RTOVthermocouple, temp. Transmitter shall
prowide low temperature output.

2. Composite Accuracy is to be calculated as summation of all applicable accuracies of
temp transmitter, for converting sensor input to output in 4-20 mA (e.g. basic
accuracy. digital accuracy, D/A accuracy. etc.) and temperature effect on these
accuracies at ambient emperature of 50 deg C, based on the figure/ formula given in
the standard product catalogue for span as specified above for varous types of
Temperature Elements specified. All such accuracy' temp effect figures in catalogue
shall be first converted to deg C, and then percentage of this converted accuracy in
specified span shall be calculated to compare with the specified composite accuracy
figures. All temperature transmitters are to be interchangeable {i.2. can be used for
either ATD or thermocouple) and composite accuracy shall be met for each type of
input specified in (i) & (i),

4.00.00 SPECIFICATIONS FOR PR. GAUGE, D.P. GAUGE, TEMP. GAUGE AND LEVEL
GAUGE.
Sl. | FEATURES ESSENTIAL/MINIMUM REQUIREMENTS
No
Pr. Gauge! DP | Temperature Level Gauge
Gauge!  Draught | Gauge
gauges
1 Sensing Bourdon for high | Ined gas | Tempered * toughened
Element pressure, actuated’ Liquid | Borosilicate gauge glass
Diaphragm/ filled other than | steel amoured reflex or
Bellow for low pr. | mercury transparent type.
2 Material of | 55316 55 3156
sensing
element
3 Material  of | 55304 85 304
movement
4 Body matenal | Die-cast Die-cast Forged carbon steel/304
aluminium aluminium 55
5 Dial size 150mm 150 mm Tubular covering entire
range
g End 1/2inch NPT (M) | 1/2 inch or 3/4 | Process connection as
connection inch NPT (M), per ASME PTC and
drain'vent 15 NB
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¥ Accuracy +1% of span + 1% of span * 7%
B Scale Linear, 270° arc | Linear, 270 arc | Linear vertical
graduated in | graduated in *C
metric units
3 R Shall cover 125% | Shall cover 125%. | Shall COVET max,
&*:g'; of max. operating | of max. cperating | Operating level.
i e press temp
10 Over range 125% of F5D 125% of FSD =
11 | Housing Weather and dust | Weather and dust | CS/304 S5 leak proof

proot as per IP-55

proot as per [P-55

12 | Zero/span
adjustment

Prowvided

Provided

13 ldentification

Engraved with service legend or laminated phenolic name plate

14 | Accessones

Blow out disc,
siphon,

snubber,
pulsation
dampengr,
chemical seal (if
required by
process) gauge
izolation vahe

55 Thermowell

Gasket for all KEL-F shield
for transparent type wvent
and drain wvalves of
Steel’SS as per CS/Aloy
process Requirement.

Motes:-

*Bicolour type level gauges will be provided for applications invohing steam and water

except for condenszate and feed water services.

Length of gauge glass shall not be more than 1400 mm. i the vessel is higher, multiple

gauge glasses with 50 mm overapping shall be provided.

Where the process fluids are comosive, viscous, solid bearing or slury type, diaphragm
seals shall be provided. Parts below the diaphragm shall be removable for cleaning. The
entire volume above the diaphragm shall be completely filled with an inert liguid suitable for

the application.
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Electrical Annexura-2
varlable Frequancy Drive (VFD)
1.00.00 GEMERAL
The Dasign, manufachure, erscion, esting and perforance of tems and senvicas
poviged under Mis specification shall comply with Me latest edition including a3l
applicable ofMdal amendments and revislons a5 on date of award of the following
sLandards. In case of confict between this specification and code (15 Code, standands,
gl ) refemed hergin, the former shall preval. Al work shall be camied out as p=rihe
Tokowing codes and standards.
2.00.00 CODES AMD STAMDARDS
HT boreaker [EC.G0DSE
DiZ reactor [EC a0Z39
Transfomers IS2026, |[EC: 60076
IEC 6137E
Bushing I5: 20849, |IEC 60137
Adjusiable Speed Eleciical Power Drive Sysems IEC &15040
Samiconduchor converters—Genaral requirements IEC 60146
IEEE Recommended practices and reguiremeants
for harmonic control In elecinical power systems IEEE 519
Degress of proseciion provided Dy ENclosWies (10 Code)  JEC E0529
Elecinas @ic immumity iest IEC1000-4-2
Fast translent Immumnity test IEC1000-2-4
Sume mmunity st IEC1000-4-5
High-woltage swichgear and controlgear, PL102:  ARemating  cument
disconnectors and earthing swiiches IEC
E2271-102

High-voltage switchgear and contralgear; PL200: AC melalenclosed swilchgear
and conirolgear for rated voliages above 1 KW and up bo and Including 52 KV
ISAEC: 62271-200

AC slecinicity meters 5. 722

Metai codde surge amesior whnout gap for AC Bysiem  |EC: GO095-2

Teminal biocks Tor copper condusiors IEC: E0947-7-1

Dry Fanshomer 52 1111

Mo IEC 60034-15-21 842,
IECE0034 & NEMA. 30
& 31,

Contacion'Swiiches/Fusss i, IECEDA4T, IS 135847

Hamonics & EM compabiity IEEE-STWNEC: 61000

VFD IEC:60034! IEC: S1E00

Equipment complying with other infernationally accepied standards wil also be
considersd I they ensure perfomance and constructional Teahwes equivalent or
supsrior to standards listed above. In such & case, the Bldder shall cleary Indicats
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the standaros) adoped, fumish 3 copy i Engllsh af Me latest ravision amenomanis
and revision In force as on date of opening of bld and shall clearty bring out the sallant
fealumes o7 companisan.

3.00.00 OPFERATING CONMDITIONS

3.01.00 For the purpose of design of equipment'sysiems, an anbien] temperature of 50 deg.
Centigrade and aiso resalive hiumidiy of 5% at 40 geg. Celslus ehal b= cansidered.

3.02.00 ANl equipment shall be sultable for rated frequency of 50 Hz with a variaton of +3% &
-5%., and 10% combined varation of voitage and Treguency uniess spacifically brought
gut in the specification.

3.02.00 The auxikary AC voltage suppiy amangement shall have 11/6.63.3kV and 415V
EySiEms (35 applicabie). It shall be designed to Imf voRage varations as glven below
unider warst operaing condition:

i 1RV 3.3 KV 6.6 KW > #i- 6%
¥ 415W >4~ 10%

Node: The Veitage ievel mentioned above Is the Mominal Voltage avaliable at e input
of the VFD System from fhe MCC/ Swiichgeariransfomer. based on the system
requirementiAvallaslity.

The voitage keyval for the VFD owipit o be fed to motor shall be as Tollows:-

1. Uplo 2000 kW CE1EWeEDV, Low Voitage, Three Phass
AC

2 Abgye A0ODEW and upio 70D KW 080V, Low VoEage, Three Phase AC

3. Abpwe 7O0RW : Medum Yollags

From here onwards in the specifications all ;e VFD Systeme conslsting of either 415
W or 890 Y may b= ermed 36 LV VD whlle the higher rated WFD System shal be
termed as MV VFD. I nothéng Is mentioned than the Classe s applicable for bath the
Ly and the MV WFO untll dedberated oiharwise.

4.00.00 SYSTEM DESCRIPTION

Type of drive Fhase Dlode ! Thyrsinr ¢ Mull Sage IGAT ¢ IGET /
SECTIIEGT

5.00.00
Type of Cooling 0T VFD  Naturally air codledifonad 3 codled/Liquid cocled

Convensr Type Fufl wave disde rectfieractive front end bpe

Inverter Type ThmsinGETAGCTSEGETIEET
GEMFRAL REQUIREMENTS

5.01.00 Madium Voltage VFD: The Varable frequency drive (VFD) system shall be of a
modem proven Oesign for similar appications In power plamsAndustry. The systam
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shall be efther Cument Sounce Inverter (CS1) of VoRage Source Inverier (VSI) type
with minimum eighteen {15) pulse design.

5.02.00 415 VIE30 V LV VFD: The Varabie freguency drive (VFD) system shall be of a modem
proven design for similar applications In powsr plantsindustry. The system shall ba
gither Current Souwrce Inverier (CSI) o Voltage Sowrce Invertar (VS1) type with
minimum Twelve {12} pulse design. For drives l2ss than 100 KW Sk 5) puisa can be
offer=d meeiling all other reguiremeanis.

5.03.00 The system shal be fully Mgital, PLC/MIcroprocessor based, eneqgy eMclent, and

shall provide very high rellabillty, high power factor, low harmonic distortion and low
vibration and wear and nolse. i shal be easy to Install In minimum $me and expensa

and no sp=cial ook shal be requined for routine mantenanca.

5.04.00 The offered equipment shall be with state of art technology and proven field track
recard. Mo profotyps egulpment shall be offerad.

5.05.00 The VWFD manufacturer shall ensure the proper coardinallon of thelr VD with the
Dirtven Mator and the supply system. All the Motors which are o be driven by VFDs
wil be of Inverer duly fype. Also thess motors shal comply the reguirements
sipuiated In IEC: 60034-16-41 and IEC: 60034-16-42 as applicabie. The WFD
pperation shall have no Inherent detimental Impact on the Mobors! cables & supply
BYEIEM.

6.00.00 TECHHICAL AHD OPERATIONAL REQUIREMENTS

6.01.00 The syslem shal De designed o deflver the mobtor Input cwment and torque for the
complete speed torgue charactensiles of the driven equipment, wiih worst Input supply

voitage and frequency variabon. The sysiem shall be sultable for the load
characteristics and the operational duty of the drven equipment.

6.02.00 The overioad capaciy of the controder shall be 150% of the rated cumant of the motor
Tor one minwe for constant Tl:lr['.IE EPF]"E-E'UBHE- and 110% of rated cumeni for ona
minute for variable torque appications at rated voRage. If the motor Ioad exceeds the
Emit, the drive shall automatically raduce the frequency and voltage 1 Me modor to
guand against overoad.

6.02.00 The drive system shal be designed to operate In one of more of the folowing

pperating medas 3s 1o sult characteristics of the diven eguipment or specified by the
loam:

a. Varlaole orgue changing 3s a funcion of spesd.
b. Constant torque over 3 speciic speed rangs.

¢. Conetant power over @ speciic speed range.

d. Any oiher a5 specified In data-sheet

6.04.00 VFDs shall comply with 2 latest edition of IEEE 519 & IEC 51000 for bo@ Indvidual
a5 well a5 total harmonic voltage and current distortion kmiss. The Vioitage and Current
Emits shall ba appicabie at the Point of Commaon Coupling {PCC), which shall be the
MCC/ Switchgear from which the VFD system s fed.
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6.05.00 The above compllance shall be verfied by the fleld measurements of hamonics at the
PCC wihih and withowt WF Ds operation.

5.06.00 VFD shall be capabie of withslanding the thermal and dynamic sresses and the
transieni mechanical torgue, resuling from shor clicwt. Any damage resuling from
such a short cirewt or Intemnal fault shall b2 Imited to the companent concemed.

6.07.00 The system shall k= suliable to maintain spsed variation within range 10-110% or as
par me reguiremeant of driven equipment with speed set accuracy of +1% of ratsd
maxinum speed and steady state reguiation of +0.5% of rated spesd 38 per system
requirement.

§.08.00 The VFD Systemn shall maintain a power factor of 0.95 {minimum} (for LY VFD sysiem)
and 0.5 [minimum) {for M0/ VFD systam) In the entire oparating range.

6.0%.00 Maximum alowable audible nolse from the WD system will be 85 dB (&) at a distanca
of one meter under rated lpaded with all cooling fan operating condtions.

6.10.00 All the dircult companents shall be suiably protected against over voitages, sUNJes,
Fghtning etc.

6.11.00 The panels shall be designed to provide easy access to handware, 1o facilitate
I'EFI|H=EI'I1EI11 of cards In case EIT-E:H}' fallure.

5.1200 All the WFDs for particular appilcation shall be of same design &0 as o ensure 100 %
Interchangeability of components.

6.12.00 For each programmed waming and fault protection funchion, the VFD shal dispiay 3
MEsEI]E In l:PﬂI'ﬂFllE-'IE' Eﬂg"EI'I words or Standard EI'I#IEH abbreviations. At least 3
time Egge: Taut MEesEa]es snall b= stored In the drive's faull |'I|E|IH'!|'.

6.14.00 The VFD cublcles shail be placed In alr condiioned environment However §FDs of
las= than 100 kW are designed to operate in non-alr condiion envinonment the sams
shall also be accepiabie.

6.15.00 The F-FPhase ThyristorlCTISGCT mutisiage IGBTAEGT based VFD sysiem shal
have minimum numbSr of components 0 enswre very Nign reldlatilty. The input sida
converter shall have 3-Phase Diode/Thyristor bridge configuration modular type and
Inverter shiall be of 3-Phase ThynsiordGCTSECTiMUID stage MSETAEGT type, using
Pulse Width Moduwlation or befier technigus for generating near sine wave output b
mindod.

£.16.00 Flber oglic cable connection shall be provided preferanly to ensure high network
redlaillity.

7.00.00 VFD COMPATEBILITY WITH THE MOTOR

7.01.00 MY VFD oulplst cuemen? waveform, a5 measuned at the modor, shall ba Inheranty
slnusoidal at nominal koads, with a total harmonlz current and woitage dlstorthon within
acceptablerstandand iimits. WFD with transformers on output side are not acceptable.
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7.02.00 The sysiem design shall not have any Inherent owtput harmonic resonancs In the
poerating spesd range.

7.03.00 VFD shall provide siable operation of motor from high-voltage dvidt stress, regariiess
of cabde length to maotor. The vendor shall cieary state the Imiations In the motor
cabie disiance In his proposal. However, due f0 5YSIEm requiremenis & constraints It
the cable kengih becomes criical, Miters/ chokes eic. shall be provided by the VFD
manufacturers as an Integral part of the VFD to mitigate the reflected wave effiact of
harmonics.

5.00.00 BYPASS ARRANGEMENT [OPTIONAL. IF SPECIFIED)

5.01.00 The WFD System shall have an optional feature fo mun the mofor under bypass
amangement Tor operation of Motor whh VFD bypassed. During staring (under rated
conditions ) the motor wil be switched on In WFD Modea o imi the saring current and
after galning spead, the load would e saiiched over 1o bypass mode.

B.02.00 Comgprehenshve motor protection scheme for protection and control for operation VFD
guring bypass mode shall be finalized during detalled engineering.

S.00.00 STAHNDBY VFD ARRANGEMENT [OPTIONAL, IF SPECIFIED)

9.01.00 A Common standby amangement with automanual switchover shall b2 provided In

case of fallure of any VFD In @ group of drives. Compiete protection, nierocks &
coninl reguired shal be prowided In the changeover maduls.

10000.00 EFFICIENCY

10001 .00 EfMclency (Crive only) shall be minimum 95% for bath MY VFD and LV VFD. Overal
efMclency shall be minimen 55.5% for LV VFD and minimum 94 % for MV WFD a3t
rated lpad and speed. Owerall EMclency evaluation shall Include input transformer,
harmonic fiters and power factor comecdon [ applcanie), VFD converiers, coolng
fans and output filter, a5 applicabie In the system. Auxlary controis, such as inbernal
VFD eonirol boards, cooling fans/pumps.

10.02.00 In absence of walld iest repord, 3 faclory test shal be perfomned ai the VFD
manufachurer's facliiy verfying the eMciencies. Manwacimes whao are sUpplying Drive

and transformer from diferent locatons, eMclency best will be conducted separately
for Drive and transfomer.

11.00.00 COOLING SYSTEM

11.01.00 | The VFD shail be designed io oparate Indoor under femperature range of 0 deg C to
£ deg © and relative Rumidty of 35 %({ at 40 deg C).

110200 | VFD manutactwer fo primarlly offer Alr codled Design. However In case of lange
ratings, iquid cooled drives may be accephed subject to employers approval. In case
of Bquid cooled ysiem, there shall b= no necessiy of contnuous water supply sysham
(Clsed Loop System).

11.03.00 In case of Alr cooled design, the VFD Cooling system shall be such that It puts
milnimum heat bad Inskde the room and PI'ETE’I'EH' trow the hiod alr putsdde e rosom
with ventilation ducts. The Cooling system shall b= designed In such a way that the
AIr Condiioning & Ventiiation Alr requirements are kept to minimum. The VFD
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Manufacturer shall fumish the data regarding heat load, air flow requirements dusing
the detalled enginesring.

11.04 .00 Al cooled WFDs shall be provided with copling fans mounted Infegral to the WVFDS
gnciosure. The VFD shal include alr-fow prassure switches and temperaturs
getectors 1o monttor proper operation of the alr cooling system. If the fan falls, the
EYE1EM MUs! generats the alamiirio for the fan fallure.

12.00.00 TRANSFORMER:

120100 | Type: Cuidoor Mineral ol filed CMAN type or Indoor nahwal alr-cooled Dry type,
Three phase unit, rectifienconvertar duty bype transfomer.

120200 | ANother components, technical parameters shal be as per applicable IECAS,
12.03.00 Enclosure for Dry Type Transformer {35 appllcabia)

Enclosure shall b= of a tested queality sheet stesl of minimum thickness 2 mm & shall
350 accommodate cable teminations. The howsing @oor shall De Inlerocked SwWoh
that i should be possiole to open the daor only when ransfomer 16 off. The enciasurs
shall e provided with Iifting lugs and other hardware for ioor maunting.

120400 | core Shall be High grade non-ageing cold rolied gral
oriented sllicon stesl
Laminations.

12.05.00 Winding congducior Shall be electrolylic grade copper.
Windings shall be of ciass F Insuiation.

12.06.00 Winding temperature Shall be Platinum reslstance type temperature

Ingicaator (W) detector in each limb.
120700 | Thermistors Shall be embegded In each Imb with alamm and  1rip

contacts for remote annunciabon.

120600 | Temperature rise: Winding temperature fse shall be as per appicable IEC.

13.00.00 POWER CONVERTER:

13.01.00 The static power convener shall consist of 3 line side converier for operation as a3

recifier and a load side power converter for operation as a fully controler Inverter.
Paower converter shall be fast switching, most efficlient and low loss type.

13.02.00 The comverter shall b2 coordinaied with e ransformears. The convener shall b= abke
to withstand a three phase shori circult curent wntll Interrupted by normal breaker
pperation.

130300 | Adeguate short circul and over woltage protection shall be provided for the converter
and Inwertar system.

13.04 DO All powar conwerter devices shall Include protective devices, snubber networks and
v/t networks as reqguined.

13.05.00 The cusment rafing of the converters semiconductor componenis shal not be less
than 1:30% of the nominal cument fiowing through the elements at full load of the VFD

RESTRICTED LSS

@ PHited’By : DILEEP KUMAR-RCP-HTE3026 / 6030549 ‘A 02 06:20 13000505525



PRODUCT STANDARD TC-5-2545
TURBINES & COMPRESSORS Rev.No. 05
HYDERABAD SHT 50 OF 120
CLAUEE WO,
VARIAELE FREGUERCY DRIVES

through the whole speed rangs. If the paraiiel connection of semiconductor Is appliad,
the anowe cument rating shall nat be kess than 140% of Me abave valuss.

12.06.00 All power diodes shall be of slicon type with minimum VSO ratng at 2.5 tmes the
rated oparating voltage.

13.07.00 The power converter cincult shall be designed so that motor can b2 powered at Bs full
namepiate ratng contnuously wihout exceeding ts rEted temperatme fse nor
reducing s service facior due to harmonic currents genserated by the Inverer
pperation. The converslon devices and assoclabsd heat sinks shall e assembied such
that Individual devices can be replaced without requinng the use of any special
precautions ! toois.

13.08.D0 The coaling svstem of the elecironic componenis, If provided, shall be monitored and
nacasEary alams shal be provided to preven! any consequential damage fo the
power coninol devices.

14.00.00 OUTPUT FILTER (&5 APPLICABLE):

14.01.00 Qutputf dvidt fiter shall be provided, i required. it shall be an Integral part of the VFD
syStem and included within the VFD enciosure. It shall Inherently pratect mator from
high voitage dvidt stress.

15.00.00 DC LINK CAPACITOR (A% APPLICASLE]:

15.01.00 Capactior shall be of seli-healing fim or slecimiytic type having high e tme. The
capacltor shall be an integral part of VFD system. DC Ink Capaciors shall have
@scharge resistors which shall be capable of reducing the residual charges o Zeso
Just atter the capacitor Is Sisconnected from the supply sounce. The capacior shall be
sultable for high ripple cuments.

16.0000 | AC/DC Reactor (As apphicable)

1) Type: Dry type, air cored, 58 cooied, Indoor type. Sultable for withstanding
ganh faut continuoussy.

2) Insulation: Thesmal Class 155(F), temperature rise 15 imitad o thammal class
130 {B).

3)  Holse level shall not excesd valee speciiad in HEMA TR-1.
17.00.00 VFD PANEL REQUIREMEMNTS

17.01.00 Enclosure frames and load Deanng members shall be Tabncated using sultabie mik
sleel stmectural seclions or pressed and shaped cold-rolled sheet stesl of Hilckness
2.0 mm. Frames shal be enclosed In cold-rolled sheel sieal of thickness 1.6 mm.
Doors and covers shall also be of coid roled sheet steel of thickness 1.6 mm.
Siffeners shall be provided wherever necassary. The gland plate thickness shall be
2.0 mm for hiot/ cold-rolled sheat steel and 4.0 mim for non-magnatic material. In cass
ey type fransformer is provided Inskde VFD paneis, e enciosure and In It frams
thilckness shall be same a5 Indicated In this para.

17.0200 | The cable entry shall be from the bottom of Me panel and a removabie botad wn-
grilied gland plats.

17.03.00 All Panets shall be of dust-proof and vermin-proof construction and shall be provided
with @ degres of protecfon of IPT 3X or betber for MV WFD and I1P: 4X or bebier for LY
VFD &5 per IS/NEC E0947
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17.04 .00 Enclosummes must be designed to awald hamonic and induciive heating effects and o
shizld any outside equipment from Interference, endosing and shialding the compiate
to eliminate any radlo frequency Interference. The constructon of the panel shall
provide effective pratection against electromagnetc emissions.

17.05.00 Each panel shall be prostded with [luminaiing lamp, space heater wih swiich fuse and
varabie setling hermostal

17.06.00 | Proper ventilation using air fiters and fans/pumps shall be providad In the
panets bo ensurs fat madmum temperature nslde the cublcls is within
pemissiole Emits for relable and continwous operation of the sysiem.

18.00.00 PAINTING
Faint ehade shall b2 as follows

a) VFD tansformer ©  RAL 5012 {Blue), legend in black letter
reacion enciosure
b)  Mators - RAL 5012 (Biue)
¢} WFD Paneis : Front and rear panais In Grey [RALI002). End pans|

sifas In blus (RAL 5012}

18.00.00 HT 3WITCHGEAR

19.01.00 | The technical requirements of HT switchgear shall be a5 per chapier of HT switchgear
In Part-B of Technical spechcations.

20.00.00 MOTORS

200100 | VFDshall be used to drive tree (3) phase squirrel cage nverter duty induction motor
with VP Insulation [Resin poor) sultabie for VFD appication. These maotors shall be
proviged with insulated bearing on at least one side.

2002 .00 Kotors ehal also meet the reguirements menfoned In subsection for molors and
rejevant ISAEC.

20.03.00 Miator shall be sultable for operaion with a solld stale power supply conslsting of an
adjustabie frequency Inverier Tor speed conirol & shall be swiable for the current
waveforms producad by the power supply Including the harmaonics generated by the
dalve.

20004 .00 Kiator insulathon shall be deslgned o accept e applied voitage wavefom, within tha
Vpeak and dwdt limits a5 per EEC-G1300.

20.05.00 Dirtee manufachurer shall coord@nate with e maotor manulaciunar for popET galection
of the motos for the given load application and the output characteristics of the drive.

20L06.00 Cther requirements of motor shall be as stipulated In fechnical chaplier of Motors in
Part-B of tachnical speciications.

21.00.00 LT & HT CABLES

21.01.00 Contractors scope shal also Include LT and HT cables sultabée for WVFD system and
MiDiors.

22 .00.00 CONTROL AND PERFORMANCE REQGUIREMENTS
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22 01.00 The WFD o provide an automatic current imiting faature to control mator cumenis
during stariug and provide 3 “sof siart” orque profiie Tor the modor load combination.
Cusmeni and torque mit adjestments shal be pmoviged fo limit the madmum VD
putput current and the maximum ionque produced by the modor.

22.02.00 It shall be possible to vary he speed of the drive and control It In efer Local or
Remaote mode. Local / Remote selection shall be done from VFD panel unless
otherwise specified.

22.03.00 Provision shall be Kept for exchange of Information between giferent VFD controd
SYEiEM parameters thru PLC/DDCMIS.

Man maching Interace for (M) WFD shall have one fiat TFT monior with keyooand
{password protected) In the WD room and a color laser printer for system alarm and
montoring located In controd room.

Paramater Monitoring: -Input and cutput voitage of Drlve

- Input and output cumrent of Drive

- Motor speed

- Input and output power frequency of Drive

- Torque

4dnput and Output power of Drive system  (cowering

transformer It apolicabie)

= Outpur KWhr of Dalve

- Transfarmer | appiicable) temperature for alamm & mp.

- Ambient iemperature

- Runistop and localremote status dispiayed
22.04.00 Drive shall be equipped with 3 front mounied operator console panel consisting of 3
backiit alphanumeric dsplay and 3 keypad with keys for parameledzation and
ad|usting parametar. Conrol panel shall be operabie with password for changing the
protection setting, safety interiock etc.

22 0:5.00 Operator consoledain Conired Card shall have facliity [ port to connect extemal
hardware such a5 Lap-Top ebe. Consale shal have faciity for wpioad and downioad
of all parameter setings from ane diive to another drive for stan up and operation.

22.06.00 User-fiendly llcensed software for aperation and fault diagnosikc shall be loaded In
ihe drfve system pansl before commissioning.

23.00.00 PROTECTION FEATURES
230100 | The system offered shall Incorporase adequate protection featuwres as per IEC 51300
4: 2002 Table8, property coondinaled for the drive control and for motor Including
following:

|:I Convartar ranstfaomer, short cincwt, over current, earth Tault & 'i'l!"l{lﬂg IIEFHFIEI'-HHJI'E
high protection.

11} Inzoming and owgalng Ine surge profeciion.
[T} Uinder | over voRiage projeciion

Iv) Phase logs, phase reversal, overioad, negative phass ssquence, locked roloe
protection.
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L] Instanianenus Over cumani & Earn faull profeclion
Wl Conwerteninyener moduke Tallure indication.

Wll) Over Tequancyispesd protection.

willj Ventiiation fallura ingicaton & alarm.

k) Cver lemperature of VFD

) Bearing temperature protection.

al) System earth faut protecton.

xl) Speed reference loss profction.

Z3.02.00 Unger VFD Eypass Mode (IF applicable) ail the slecirical probecions refiated bo the
Moo shall remain apoiicable.

24.00.00 CONTROL FEATURES

24,07 0D Folowing contross shall oe provided as a pan of the Cperaior Comrol Panel orthrougn
geparate swicnes on the front panel door

Iy Siart s stop |in localiremaobs moge)

Iy Speed control (Ralse | lower)

Iy AcknowledgeAccepl’ Test Push Bution for annunclation
fv] Ao ! Manual f Test Mode select

W] Emergency slop

ul} Tip-Remole Breaker

25,00 00 AGHOSTIC FEATURES

2500 .00 The WFD shall ncluse 3 microprocessorPLE based dighial disgnosiic system which
moniiors It own conirol funclions and @spiays fadlis and operaiing condifons.

25,02 DD Faalt diagnostic shall b= pull nto e system o supenvise e operation and fallere of
the system. The iInformation reganding fallure of any of the system nciuding shat down
of the sysiem shall be awallabie. It shall be possibie [0 refneve the recom of evenis
prior i irioping of the system or deenergization. Awxdllary suDply o the sysiem
componants of 1o the electronics (Mmmware) for the diagnosiics | dispiay shall be taken
care of by the manufacturer for Ts purposs.

2600 00 SERVICEABILITY F MAINTAINABILITY
26,01 00 Power Component Accessibility: All power components In the comverter secions shal

b= designed for rack-oul accessibiiy Tor ease of maklnienance and © mnlmlze repak
downiime.
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2E.02.00 Marking ! Labeling: Skeave type wire marker fags or other acceptable means of
panmanent igantfcation shall be applled o powes and control wirng. Individual iabals
shail be provided for all major components of the VFD system.

27.00.00 STORAGE AND PRESERVATION

27.01 .00 The Conbractor shall be responsile for the slorage and preservaton of all the
equipments to be suppled under the WFD System, @l Me tme of successi
Instaliation and commissioning. The equipment should be sultable for storage for lang
periods before insallation. Comracor should take adeguate measures b ensure Mat
no damage happens fo the WFD Sysiem due to storage and preservation.

2B.00.00 TESTS
2B.01.00 ROUTINE TESTS

All BI'-E-F][EI'IEE- and routine jests a5 EH'ﬂE-EgEI] In Q& section shall be camied oul.
Charges for these shall be deemed o be Included In the eguipment price.

260200 TYPE TESTS

28.02.0 The Contractor shall carmy cut the type tests as lsted In this specification on the
equipment to be supplied under this contract. The bidder shall Indicata the charges
for each of these type 1ests separately In tha ralevant schedula and the same shall b2
considerad for the evaluation of the bigs. The type tests charges shall ba paid only for
the test{s) actualy conducted successhully under this contract and upon cartfication
by the employer's enginges.

26.0202 | The type tests shal be camied out In presence of the employers representative, for
which minimum 15 days" notice shall be given by the Contractor. The Contractor shall
atain the amplover's aporoval for the type test procadure before conducting the fyps
test. The type st proceture shall cleary specily the iesi set-up, Instrements to be
used, procedure, acceptance nomms, racordng of diferent parameters, Interval of
recarding, precautions to be taken to. for the typs tesijs) o be camed out.

26.02.03 In case the Contractor has conducted such specied type tes1(s) within Iast ten years
&% on Me date of bid opening, he may submit during detalled engineering e type test
reporis 1o the Employer for walval of conductance of such tesi{s). These repars
should be for the 12515 conducted on the equipment simlar o those proposed to be
supplied under this contract and tesifs) should have been efther conductad at an
Independent [aboratory or showd have been wimessed by a clent The Employer
regarves the right to walve conducting of any or all the specfled type 1est(s) under this
contract In case fype besis are walved, the type 185t charges shall not be payaole o
the Conbractor.

280204 | Further the Contractor shall only submk the repors of fie type tests as listed In "LIST
OF TESTS FOR WHICH REPORTS HAVE TO BE SUBMITTED" and carmed out
within I35t fen years from the date of bid opening. These reports should be for the test
conducted on the equipment similar 1o those proposed o be supplied under this
contract and the IIEE'I:E:I showd have besn elher conductad at an In IE-FIEI'I[EI'IT
laboratory or should have been witnessed by a cllent. Howewer If the Contractor is not
able to submit report of the type testis) conducted within 1ast ten years from the date
of bidd opening, of In the case of type test repori(s) are not Tound to e meating the
specification requirements, the Contractor shall conduct all such tests under this
gontract at no addiional cost to the Employer etther at third party 1ab or In presence
of cllentEmployess representative and submit the repors for approval.
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28.03.00 LIST OF TYPE TESTS TO BE CONDUCTED
The foliowing Type iesis shall b condwcied under Bls contract for MV VFD

|] Crverall E-TﬂEiEﬂﬂj' geeminatan of VFD E-}‘E-l.EI'I'I |F-."..F..II:||"IQ fransfommen’ Harmonc
TiRers etc at mator full load

II) Temperature fse test

Ili) Nolse el

¥} Harmonics of Mo load current.|inpuCutput)

230400 | LIST OF TESTS FOR WHICH REPORTS HAVE TO BE SUBMITTED
The fosowing fype test reports shall be submitied for VFD Panals’
1] VFD panala [For LV VFD)

. Rated Cusvent/ Duiput

I Temperatre fse tast

il Moise level bt

. Power Loss Daiemmination Tasd

¥.  Power facior measumement.

vl. Degree of Projection Test

wil. EMC Test

will. The Fastiranslent SWC Bsts a6 per ANS Y IEEE C3r.501-2002 MEC 60255
23-04-2004 | |IEC 61500

2] VFD pansis [For MV VFD)
|  Rated Curent! Cutput
I Cument Sharing
I Voitage Division
V. Power Loss Deternination Test
. Poayer fasiar measwrement
vl. Degree of Protection Test

wil. The Fasl vanslent SWE Bsis 38 per ANS|/ IEEE C37.501-2002 MIEC 60255
23-04-2004 | |IEC 61500

3] ACIDC Reacior
L Lightning Impufse test{ir appkeanle)
iL Haat run est
IR Shiort Bime cuament tesk appliicablia)
(' Molse level best
4] Transformers {in cass of non Integrated typs)
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L. AS PET T2qLErem ents memionsd In subseciion for Transfomar chagbter In
technical E-F'E'Erﬂt-ﬂﬁl:ll'lﬁ.
SIGNATURE OF BIDDER
NAME e
DESIGNATION
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CLAUSE NO.
TECHNICAL REQUIREMENTS w
MOTORS

1.00.00 GENERAL REQUIREMENTS

1.01.00 For the purpose of design of equipment/systems, an ambient temperature of 50
deg. Cenfigrade and relative humidity of 95% (at 40 deg C) shall be considered.
The equipment shall operate in a highly polluted environment.

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

1.03.00 Contactor shall provide fully compatible electrical system, equipment’s,
accessories and services.

1.04.00 All the equipment, material and systems shall, in general, conform to the latest
edifion of relevant National and infemational Codes & Standards, especially the
Indian Statutory Regulations.

1.05.00 Paint shade shall be as per RAL 5012 (Blue) for indoor and outdoor equipment.

1.06.00 The responsibility of coordination with elecirical agencies and obtaining all
necessary clearances for Contactors equipment and systems shall be under the
Contactor scope.

1.07.00 Degree of Protection
Degree of protection for various enclosures as per |[ECG60034-05 shall he as
follows -

i) Indoor motors - IP 54
ii) Outdoor motors - IP 55
iii) Cable box-indoor area - IP 54
iv) Cable box-Outdoor area - IP 55

2.00.00 CODES AND STANDARDS
1) Three phase induction motors ISAIEC60034
2) Single phase AC motors : IS/ IEC:60034
3) Crane duty motors - 1523177, ISNIEC:60034
4) DC motors/generators : 154722, ISNEC:60034
&) Energy Efficient motors : IS 12615, IEC:60034-30

o

=] LOT4A PROJECTS TECHMICAL SPECIFICATION PAGE
= FLUE GAS FLUE GAS DESULPHURISATION SECTION - V1, PART-B == iﬁﬁ:“{z 10F9
E [FGD) SYSTEM PACKAGE BID DOC MO : CS-0041-109{1)-2

=
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3.00.00 TYPE
3.01.00 AC Motors:
a) Squirrel cage induction motor suitable for direct-on-line starting.

b) Continuous duty LT motors upto 200 KW OQutput rating (at 50 deg.C ambient
temperature), shall be Premium Efficiency class-IE3, conforming to 1S
12615, or IEC:60034-30.

¢} Crane duty motors shall be slip ring/ squirrel cage Induction motor as per the
requirement.

d) Motor operating through variable frequency drives shall be suitable for
inverter duty. Also these motors shall comply the requirements stipulated in
IEC: 60034-18-41 and IEC: 60034-18-42 as applicable.

3.02.00 DC Motors Shunt wound.
4.00.00 RATING

(a) Continuously rated (51). However, crane motors shall he rated for S4 duty,
40% cyclic duration factor.

(h) VWhenever the basis for motor or driven equipment ratings are not specified
in the comesponding mechanical specification sub-sections, maximum
confinuous motor ratings shall be at least 10% above the maximum load
demand of the driven equipment under entire operating range including
voltage and frequency variations.

5.00.00 TEMPERATURE RISE

Air cooled motors

70 deg. C by resistance method for both thermal class 130(B) & 155(F) insulation.
Water cooled

80 deg. C owver inlet cooling water temperature mentioned elsewhere, by
resistance method for both thermal class 130(B) & 155(F) insulation.

6.00.00 OPERATIONAL REQUIREMENTS
6.01.00 Starting Time

6.01.01 For motors with starting time upto 20 secs. at minimum permissible voltage during
starting, the locked rotor withstand time under hot condition at highest voltage limit
shall be at least 2.5 secs. more than starting time.

6.01.02 For motors with stariing time more than 20 secs. and upto 45 secs. at minimum
permissible voltage during starting, the locked rotor withstand time under hot
condition at highest voltage limit shall be at least 5 secs. more than starting time.

LOT-A PROJECTS TECHNICAL SPECIFICATION PAGE
FLUE GAS FLUE GAS DESULPHURISATION SECTION - V1, PART-B AR SEL IS 20F%

MOTORS
(FGD) SYSTEM PACKAGE BID DOC NO : CS-00i1-100(1}-2
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6.01.03 For motors with starting time more than 45 secs. at minimum permissible voltage
during starting, the locked rotor withstand time under hot condition at highest
voltage limit shall be more than starting time by at least 10% of the starting time.

6.01.04 Speed switches mounted on the motor shaft shall be provided in cases where
above requirements are not met.

6.02.00 Torque Requirements

6.02.01 Accelerating torque at any speed with the lowest permissible starting voliage shall
be at least 10% motor full load torgue.

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

6.03.00 Starting voltage requirement

(a) Up to 85% of rated voltage for ratings below 110 KW

(b} Up to 80% of rated voltage for ratings from 110 KW to 200 KW
{c} Up to 85% of rated voltage for ratings from 201 KW to 1000 KW
(d} Up to 80% of rated voltage for ratings from 1001 KW to 4000 KW
{g) Upto 75 % of rated voltage for ratings above 4000KW

7.00.00 DESIGN AND CONSTRUCTIONAL FEATURES

7.01.00 Suitable single phase space heaters shall be provided on motors rated 30EW and
above fo maintain windings in dry condition when motor is standstill. Separate
terminal box for space heaters & RTDs shall be provided. However for flame proof
motors, space heater terminals inside the main terminal box may be acceptable.

7.02.00 All motors shall be either Totally enclosed fan cooled (TEFC) or totally enclosed
tube ventilated (TETY) or Closed air circuit air cooled (CACA) type. However,
motors rated 3000KW or above can be Closed air circuit water cooled (CACW).
The method of movement of primary and secondary coolant shall be self-
circulated by fan or pump directly mounted on the rotor of the main motor as per
|EC 60034-6. However VFD driven motors can be offered with forced cooling type
with machine mounted fan or pump driven by separate electric motor. Motors and
EFB located in hazardous areas shall have flame proof enclosures conforming to
15:2148 as detailed below

(a) Fuel oil area : Group - 1IB
(b) Hydrogen generation : Group - IC or (Group-l, Div-1l as per plant

area NEC) or (Class-1, Group-B, Div-Il as
per NEMA /IECE0034)

i

o LOTHA PROJECTS TECHNICAL SPECIFICATION PAGE
! SUB SECTION-I-E2

E FLUE GAS FLUE GAS DESULPHURISATION SECTION - V1, PART-B SR 30F8

E {FGD) SYSTEM PACKAGE BID DOC NO : C5-0011-109{1}-2

LY

=

5”@ PHited’By : DILEEP KUMAR-RCP-HTE3026 / 6030549 ‘A 02 06:20 13000505525



PRODUCT STANDARD TC-5-2545
TURBINES & COMPRESSORS Rev.No. 05
HYDERABAD SHT 60 OF 120
CLAUSE NO.
TECHNICAL REQUIREMENTS w
7.03.00 Winding and Insulation
(a) Type - MWon-hygroscopic, oil resistant, flame resistant
(b} Starting duty . Two hot starts in succession, with motor

initially at normal running temperature.

(c) 11KV & 3.3 kv AC

£ ; :
motors Thermal class 155 (F) insulation.

The winding insulation process shall be total
Yacuum Presure Impregnated ie resin poor
method. The lightning Impulse & interturn
insulation surge withstand level shall be as
per IEC-60034 part-15.

(d) 240WAC, 415V AC © Thermmal Class ( B ) or better
& 2200 DC motors

7.04.00 Motors rated above 1000EW shall have insulated bearings to prevent flow of shaft
currents.
7.05.00 Motors with heat exchangers shall have dial type thermometer with adjustable

alarm contacts to indicate inlet and outlet primary air temperature.

T7.06.00 Noise level for all the motors shall be limited to 85 dB(A) except for BFF motor for
which the maximum [imit shall be 90dB(A). Vibration shall be limited within the
limits prescribed in 15:12075 / IEC 60034-14 . Motors shall withstand vibrations
produced by driven equipment. HT motfor bearing housings shall have flat
surfaces, in both X and ¥ directions, suitable for mounting 80mmX80mm vibration
pads.

7.07.00 In HT motors, at least four numbers simplex [ two numbers duplex platinum
resistance type temperature detectors shall be provided in each phase stator
winding. Each bearing of HT motor shall he provided with dial type thermometer
with adjustable alarm contact and preferably 2 numbers duplex pilatinum
resistance type temperature detectors.

7.08.00 Motor body shall have two earthing points on opposite sides.

7.09.00 11 KV motors shall be offered with Separable Insulated Connector (SIC) as per
IEEE 386. The offered SIC ferminations shall be provided with protective cover
and frifurcating sleeves. SIC termination kit shall be suitable for fault level of 25
KA for 0.17 seconds.

7.10.00 3.3 KV motors shall be offered with dust tight phase separated double walled
(metallic as well as insulated barrier) Terminal box. Employer shall provide
termination kit for the offered Terminal box. The offered Terminal Box shall be
suitable for fault level of 250 MVA for 0.12 sec. Removable gland plates of
thickness 3 mm (hot/cold rolled sheet steel) or 4 mm {non magnetic material for
single core cables) shall be provided.

ol

%: LOT4A PROJECTS TECHNICAL SPECIFICATION SUB SECTIONALE? PAGE
= FLUE GAS FLUE GAS DESULPHURISATION SECTION — V1, PART-B MOTORS 40F3
E {FGD) SYSTEM PACKAGE BID DOC MO : C5-0011-109(1)-2
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7.11.00 The spacing between gland plate & cenire of terminal stud shall be as per Table-l.
7.12.00 All motors shall be so designed that maximum inrush currents and locked rotor

and pullout torque developed hy them at extreme voltage and frequency
variations do not endanger the motor and driven equipment.

7.13.00 The motars shall be suitable for bus transfer schemes provided on the 11kV, 3.3
kv 1415V systems without any injurious effect on its life.

7.14.00 For motors rated 2000 KW & above, neutral current transformers of PS class shall
be provided on each phase in a separate neutral terminal box.

7.15.00 The size and number of cables (for HT motors) to be intimated to the successful
Contactor during detailed engineering and the Contactor shall provide terminal
box suitable for the same.

8.00.00 The ratio of locked rotor KVA at rated voltage to rated KW shall not exceed the
following (without any further folerance):
(a) From 50KW & upto 110KW : 11.0
{t) From 110 KW & upto 200 KW 9.0
(c}) Above 200 KW & upto 1000KW - 10.0
{d) From 1001KW & upto 4000KW - 9.0
(e} Above 4000KW z 6o 6.5

10.00.00 TYPE TEST
10.01.00 HT MOTORS

10.01.01 The Contactor shall carry out the type tests as listed in this specification on the
eqguipment to be supplied under this contract. The Contactor shall indicate the
charges for each of these type tesis separately in the relevant schedule of Section
-Wll- {(BP3) and the same shall be considered for the evaluation of the hids. The
type tests charges shall be paid only for the test(s) actually conducted
successfully under this contract and upon cerification by the Employer's engineer.

10.01.02 The type tests shall be carried out in presence of the Employer's representative,
for which minimum 15 days notice shall be given by the Contactor. The Contactor
shall obtain the Employer's approval for the type test procedure before conducting
the type iest. The type test procedure shall clearly specify the test set—up,
instrumenis to be used, procedure, acceptance norms, recording of different
parameters, interval of recording, precautions fo he taken etc. for the type test(s)
to be carried out.

10.01.03 In case the Contactor has conducted such specified type test{s) within last ten
years as on the date of bid opening, he may submit during detailed engineering
o
—= LOTHA PROJECTS TECHNICAL SPECIFICATION PAGE
| SUB SECTION-I-E2
o FLUE GAS FLUE GAS DESULPHURISATION SECTION - V1. PART-B RS SOF9
E [FGD) SYSTEM PACKAGE BID DOC MO : CS-0011-109(1)-2
e
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CLAUSE NO.

TECHNICAL REQUIREMENTS w

the type test reports to the Employer for waival of conductance of such test(s).
These reports should be for the tests conducted on the equipment similar to those
proposed to be supplied under this contract and test{s) should have been either
conducted at an independent laboratory or should have heen witnessed by a
client. The Employer reserves the right to waive conducting of any or all the
specified type test(s) under this contract. In case type tests are waived, the type
test charges shall not be payable to the Contactor.

10.01.04 Further the Contactor shall only submit the reports of the fype tests as listed in
"LIST OF TESTS FOR WHICH REPORTS HAVE TO BE SUBMITTED" and
carried out within last ten years from the date of bid opening. These reports
should be for the test conducted on the equipment similar to those proposed to be
supplied under this contract and the test{s) should have been either conducted at
an independent laboratory or should have been witnessed by a client. However if
the Contactor is not able to submit report of the type test{s) conducted within last
ten years from the date of bid opening, or in the case of type test report(s) are not
found to be meeting the specification requirements, the Contactor shall conduct all
such tests under this contract at no additional cost to the Employer either at third
party lab or in presence of client/Employers representative and submit the reports
for approval.

10.01.05 LIST OF TYPE TESTS TO BE CONDUCTED

The following type tests shall be conducted on each type and rating of HT
motor

(a) Mo load saturation and loss curves upto approximately 115% of rated
voltage

(b) Measurement of noise at no load.
(c) Momentary excess torgue test (subject to test bed constraint).
(d) Full load test(subject to test bed constraint)

(2] Temperature rise test at rated conditions. During heat run test, bearing
temp., winding temp.,coclant flow and its temp. shall also be measured. In
case the temperature rise test is carried at locad other than rated load,
specific approval for the test method and procedure is reqguired to be
obtained. Wherever ETD's are provided, the temperature shall be
measured by ETD's also for the record purpose.

10.01.06 LIST OF TESTS FOR WHICH REPORTS HAVE TO BE SUBMITTED
The following type test reports shall be submitted for each type and rating of HT

maotor
(a) Degree of protection test for the enclosure followed by IR, HV and no load
run test.
LOTHA PROJECTS TECHMICAL SPECIFICATION PAGE
SUB SECTION-I-E2
FLUE GAS FLUE GAS DESULPHURISATION SECTION - V1, PART-B BT GOFS
(FGD} SYSTEM PACKAGE BID DOC NO : C5-0011-108(1)-2
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CLAUSE NO.

TECHNICAL REQUIREMENTS w

(h) Terminal box-fault level withstand test for each type of terminal box of HT
motors only.

(c) Lightning Impulse withstand test on the sample coil shall be as per clause
no. 4.3 IEC-60034, part-15

(d) Surge-withstand test on inter-turn insulation shall be as per clause no. 4.2
of IEC 60034, part-15

10.02.00 LT Motors

10.02.01 LT Motors supplied shall he of type tested design. During detailed engineering,
the Contactor shall submit for Employer's approval the reporis of all the type tests
as listed in this specification and carried out within last ften years from the date of
bid opening. These reports should be for the test conducted on the equipment
similar to those proposed o be supplied under this contract and the test(s) should
have been either conducted at an independent laboratory or should have been
witnessed by a client.

10.02.02 However if the Contactor is not able to submit report of the type test(s) conducted
within last ten years from the date of bid opening, or in the case of type test
report(s) are not found to be meeting the specification requirements, the Contactor
shall conduct all such tests under this contract at no additional cost to the
Employer either at third party lab or in presence of client/Employers representative
and submit the reports for approval.

10.02.03 LIST OF TESTS FOR WHICH REPORTS HAVE TO BE SUBMITTED

The following type test reports shall be submitted for each type and rating
of LT motor of above 50 KW only

1. Measurement of resistance of windings of stator and wound rotor.

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

3. Open circuit voltage ratio of wound rotor motors { in case of Slip ring
motors)

4. Full load test to determine efficiency power factor and slip

5. Temperature rise test

6. Momentary excess torgue test.

7. High voltage test

a. Test for vibration severity of motor.
9. Test for noise levels of motor{Shall be limited as per clause no 7.06.00 of
this section)
LOT4A PROJECTS TECHNICAL SPECIFICATION PAGE
SUB SECTION-IE2
FLUE GAS FLUE GAS DESULPHURISATION SECTION - V1, PART-B SRS TOF9
[FGD) SYSTEM PACKAGE BID DOC NO : C5-0041-109{1)-2

RESTRICTED LSS

5’@ PHited’By : DILEEP KUMAR-RCP-HTE3026 / 6030549 ‘A 02 06:20 13000505525



PRODUCT STANDARD TC-5-2545
TURBINES & COMPRESSORS Rev.No. 05
HYDERABAD SHT 64 OF 120
FHASERe TECHNICAL REQUIREMENTS %ﬁgg

10. Test for degree of protection and
11. Overspeed test.

12 Type test reports for motors located in fuel oil area having flame proof
enclosures as per |5 2148 / |EC 600791

10.03.00 All acceptance and roufine tests as per the specification and relevant standards
shall be carried out. Charges for these shall be deemed to be included in the
equipment price.

10.04 .00 The type iest reports once approved for any projects shall be treated as
reference. For subsequent projects of NTPC, an endorsement sheet will be

furmished by the manufacturer confirming similarity and *Mo design Change”.
Minor changes if any shall be highlighted on the endorsement sheet.

LOTHA PROJECTS TECHNICAL SPECIFICATION PAGE
SUB SECTION-I-E2
FLUE GAS FLUE GAS DESULPHURISATION SECTION - V1, PART-B MOTORS BOF9
(FGD) SYSTEM PACKAGE BID DOC NO : CS-0011-109({1}-2
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CLAUSE NO.
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TABLE -1
DIMENSIONS OF TERMINAL BOXES FOR LV MOTORS
Motor MCR in KW Minimum distance between centre
of
stud and gland plate in mm
UPto 3 KW As per manufacturer's practice.
Above 3 KW - upto 7 KW a5
Above 7 KW - upto 13 KW 115
Above 13 KW - upto 24 KW 167
Above 24 KW - upto 37 KW 196
Above 37 KW - upto 55 KW 249
Above 55 KW - upto 90 KW 277
Above 80 KW - upto 125 KW 331
Above 125 KW-upto 200 KW 203
For HT motors the distance between gland plate and the terminal studs shall not
be less than 500 mm.
PHASE TO PHASE/ PHASE TO EARTH AIR CLEARANCE:
MOTE: Minimum inter-phase and phase-earth air clearances for LT motors with
lugs installed shall be as follows:
Motor MCR in KW Clearance
UP to 110 KW 10mm
Above 110 KW and upto 150 KW 12.5mm
Above 150 KW 19mm
i
T LOT4A PROJECTS TECHMICAL SPECIFICATION PAGE
E FLUE GAS FLUE GAS DESULPHURISATION SECTION -V, PART-B G ?J%CTEOR:“E S0F3
E [FGD) SYSTEM PACKAGE BID DOC NO : CS-0011-103(1)-2
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ANNEXURE-IX: Reference P&ID drawing indicating the scope between BHEL and the
vendor
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ANNEXURE-X: TECHNICAL SPECIFICATION FOR SEAWORTHY PACKING
(applicable for supplies from outside India)

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

1.0 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.

20 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 casesicrates

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

. Marking of cases/crates.

. Other Services required.

3.0 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 requiremenis shall be as per the procurement

specification.
4.0 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.
5. General Information
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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 (loadingfunloading) and storage.

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

6.0 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.

Iif VENDOR has any doubt about the comrect 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 Matenal

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

6.1 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 Cariage of Dangerous Goods in Ships for sea freight, and the
Restricted Articles Regulations, laid down by the International Air Transport Association for
airfreight.

6.2 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 Marking Instructions & Despatch details, Storage Code
74 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 overtumed, VENDOR must show on the crates, clear and readily visible
identification as per fig-12, to ensure they are kept in the comect 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 incormect 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 cormers 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
onigin, 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 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

8.0 GUIDELINES FOR PACKING GOODS

8.1 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.

811 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.

812  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 not 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,

81.3 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.

814 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.

Packing category |

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 Il)
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 (fiat 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
steel straps for fastening
o0 >
\{u the transverse beams
| ot
= -
g ]
— _— ' stretching device
® #
| 0
! intermediate layer made
of synthetic rubber
/
threaded rods
B20D traversing nozzies should possibly be turned
f il into the clearance space to 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.

84.1 Packing Category il

8.41.1 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 Il

— =+

mia, 24 mm / 8
[t l =
/ B ! 7
mamﬂ
runners /cross cloats %

o
o

front wall square timber bohed
with runner g

more than 500 kg contents
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84.2  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 lined with
tar paper (330 g/m?)
0)‘. batten trame
_—
min. 24 ng’_
| / LF I
<
L &
9
// 1
i f sodge "
3
]
m‘*‘wﬁ“ z
front n‘: square timber g
RS

84.3 Cases with Alternative Surface Materials
84.31 Plywood Box - Packing Category IV A
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Cem

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.

844  Case with Barrier Material - Polyethylene Foil - Packing Category V
8441 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

8.4.51 Type of Equipment

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

84.5.2 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 VIVI
case with lining

m u"d“.’ﬁ 5 L Z
mmmnmmm has di‘:k be /

behind, for humidity control N

P
@

barrier material,
tight weids

corresponding to foil surface and
thomgulllloncofmanu&um

846 Double Case - Packing Category Vil
8461 Type of Equipment

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

84.6.2 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).

RESTRICTED LSS

@ PRR{84°By : DILEEP KUMAR-RCP-HTE3026 / 6050549 65020620 L8500 0525)



il PRODUCT STANDARD TC-5-2545
Hffﬂ TURBINES & COMPRESSORS Rev.No. 05
h HYDERABAD SHT 78 OF 120

8.4.7  Cable Drum - Packing Category Vil

8.4.7.1 Type of Equipment
All type of cables, wires, ropes, hoses.
84.7.2 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.

848  Hazardous Materials - Packing Category IX
8.4.8.1 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.

8.4.8.2 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 aiways 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.

849  Wooden Floor as a Transport Support - Packing Category X

8.491 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

8.4.9.2 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 fioor.

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.

85 Air Transport Packing

85.1 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,

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

. A friple-corrugated cardboard container made with waterproofed glue and a bamier 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 acceplable. The timber characteristics, cross-
sections and thickness will be systematically determined by the nature of the loads to be

packed.
85.3 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 pallets used for air transportation.

9.0

9.1 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.

92 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.

9.3 TYPE, DESIGN & DIMENSION OF WOODEN PACKING CASES:

931  PACKING OF EQUIPMENTS

Various mechanical, electrical and C&| equipment e.g. Pumps, motors, equipment skids, heat
exchangers, control panels, swilch gears, transformers, elc. 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 1to 11.

RESTRICTED LSS
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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.

9312 TOPFRAME
The construction of top frame shall be as per fig-3.
9313 ENDPANELS

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 5to0 9.

9314 Sling Plate

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

9315 Angle Iron Cleats
Angle iron cleats shall be used for strengthening the joints as indicated in fig-10
89316 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, elc 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

RESTRICTED LSS
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shall be filled 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.

RESTRICTED LSS
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BOTTOM FRAME ARRANGEMENTS

S

.

www':; W Wy Ty TwF e

d 1-SLIDE

;&; 24 shides ! Mini vy 2 AES,
iﬁc'{ nidt.ath waoy? Ly I¥ee = “f
Ahsacl ware thau leecky, oS of _
‘-!SQ‘:A!S Shall be ﬁ'w" 3103, S,Sblur, S
a For ddvagusiens 4 eh, _ le TakversE BAR

;'w ss Suchiou of oud Trawcts: bl 100 X100 MY 3T goLT, HUT & WASHER

Rt [t AT
< J 8. DRAIMAGE HOLES

B ' : 9- MAILS ) 627

e

3
L o 6 J e v 7

'2.UNDER SLIDE BOARD <
3.B0TTOM BOARD

L.CARRIER TAVERSE BAR

ﬂ-}-er"?’.'d:ﬁt |

RESTRICTED LSS

@ PHii(ed'By : DILEEP KUMAR-RCP-HTE3026 / 6050549 61 1230620 13055055



RESTRICTED LSS

rf

=T PRODUCT STANDARD TC-5-2545
H’ﬂﬂ TURBINES & COMPRESSORS Rev.No. 05
h HYDERABAD SHT 84 OF 120
TOP FRAME ARRANGEMENT oy
/

) F i Teo I Jecemwy
c ' S € qeomn
¢ 30|00 M.

1 = Treverse Bars
2 - Hordizontal Soans
3 - Top Board

SRS

URRILY L S R, K

ELR TR B 1L TR

ARRANGEMENT OF C- CLAMPS AROUND CASES

WELD NUT TOP FRAME

/

=IT

B

-B0X

b P

\

’ -

028

rintéd by : DILEEP KUMAR-RCP-HTE3026 / 6050549 61 02-06-20T5:0L105

(EDAS).
equired.




bkl PRODUCT STANDARD TC-5-2545
H’ﬂﬂ TURBINES & COMPRESSORS Rev.No. 05

HYDERABAD SHT 85 OF 120
'—._'-..—" = " : =
i " ARRANGEMENT OF DIAGONAL BRACING AND -
! HORIZONTAL SUPPORT
23
. ’
]
b
) @
) ] 1.
4 oy NI u:dmn
) T0 - .
' J800nn . e , “PVE
' .
. FI6:6 | FIG Y ;
| " W g
/j:"?'——_-f _,r
. '/7 -
|1e0ome
. '’
N ABOVE.
1]
o FI6. G
7- gadi- Borimont-al tu;:pozt
1 3 ' _ 3
/ . ; :
. / ~ 2
|
i S00mm < & [1s00mm
‘ ! 10 LS. A T0
./‘ lu.oamn coh 1800mm
b J —
FIG: S 8 e
l- Vartioal Support L 5,6 « Vertionl Support 029

RESTRICTED LSS

@ PHited’By : DILEEP KUMAR-RCP-HTE3026 / 6030549 ‘A 02 06:20 13000505525



PRODUCT STANDARD TC-5-2545
TURBINES & COMPRESSORS Rev.No. 05
HYDERABAD SHT 86 OF 120

ARRANGEMENT OF PACKING CASE
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TABLE-1
LENGTHS OF SLIDES
LOADS 600 I 800 "I 1000 —‘ 1200 1300 [ 1500—, 2000
Cross section I:Ic
bxc
b

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 b x x b4 x | b4 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 b4 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 itemito7
bxec
30 ao 30 30 30 30 30
600 to 1200 X X X X X X X
100 | 100 100 130 130 130 130
a0 a0 30 30 30 30 30
1201 to 1600 X X X X X X X
130 | 130 | 130 130 130 130 130
30 30 a0 30 30 30 30
Fig-5 to Fig-9 | 1601 to 2000 X X X X X X X
130
30
X

2001 to 3000 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

Designation Symbol Explanation

Fragile, Handle
with care

The symbol should be applied to easily broken cargoes. Cargoes
marked with this symbol should be handled carefully and should
never be tipped over or slung.

The package must always be transported, handled and stored in
such a way that the arrows always point upwards. Rolling, swinging,
severe tipping or tumbling or other such handling must be avoided.

| Uise 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.
T T

___}I; Compliance with the symbol is best achieved if the cargo is kept
sk (solar #.; 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 Qs
and radiocactive @5, |Stowage as for the preceding symbol. The cargo must additionally
sources o I\ be protected from radioactivity.

not the method of lifting. If the symbols are applied equidistant from
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.

=
. The symbol Indicates merely where the cargo should be slung, but
§5Ilng here

(AL 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.

RESTRICTED LSS
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- This symbol is intended to provide a clear indication of the position
| Center of aravi of the center of gravity. To be meaningful, this symbol should only
j gravity be used where the center of gravity is not central. The meaning is
5 unambiguous if the symbol is applied onto two upright surfaces at
; right angles to each other.
I
|
éE:ru hand - truck 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 logically equivalent to a prohibition of clamping anywhere else.
' 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 comesponding temperatures or
temperature limits should also be noted on the consignment note.
Do not use This symbol should only be applied to the sides where the forklift
forklift truck here truck cannot be used. Absence of the symbol on other sides of the
package amounts to permission to use forklift trucks on these sides.
‘ Contact with packages bearing this symbol should be avoided at
Electrostatic low levels of relative humidity, especially if insulating footwear is

RESTRICTED LSS

sensitive device \ being womn or the groundfioor 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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_)Q A barrier layer which is (virtually) impermeable to water vapor and

contains desiccants for corrosion protection is located beneath the

r,1 outer packaging. This protection will be ineffective if the barrier

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

&S-I the ISO, puncturing of the outer shell must in particular be avoided
for any packages bearing the words "Packed with desiccants”.

Do not destroy
barrier

ShG ) F0) 00
Tear off here [ ’» This symbol is intended only for the receiver.
L ] L L

FIG-12
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10.0 TYPICAL PACKING DETAILS/PROCEDURE FOR MECHANICAL ITEMS
10.1 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.

10.1.1 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 15:304-1979 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

a) Project Name

b) Purchase Order No.

c) Sl. No. of package

d) Size of mattress (Thickness x Length x Width)
e) Density

f) Wire netting material and size

)] Weight of the package

10.2 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.

10.2.1  Type of construction for Eye to Sky packaging

a. Strapping of coil with polyester strap around circumference at one place.
b. Putting paper |. D. Edge protector.
C. Wrapping the coil with VCI stretch film after putting silica gel bags (4 nos.) Inside the coil.
d. Wrapping the coil with HDPE film.
e Covering the coil including its build up & bore with masonite / particle board.
% f Putting metallic I. D on coil.
E g Putting O.D edge protector (paper) on coil.
<

@ PHited’By : DILEEP KUMAR-RCP-HTE3026 / 6030549 ‘A 02 06:20 13000505525



ek PRODUCT STANDARD TC-5-2545
affr

TURBINES & COMPRESSORS Rev.No. 05
HYDERABAD SHT 98 OF 120
h. Putting circumferential polyester strap (3 nos.) & eye polyester strap ( 4 nos.).

i 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.

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

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

m. Labeling 2 nos.(one metallic & one adhesivetype) For specification, net wi. & gross wt,

10.2.2 Type of construction for Eye to Eye packaging

a Strapping of coil with polyester strap around circumference at one place,

b. Putting paper |. D. Edge protector.

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

e Covering the coll including its build up & bore with masonite / particle board,

f Putting metallic |. D on cail.

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

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

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

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

Labeling 2 nos.(one metallic & one adhesive type) For specification net wt. & gross wi.
10.3 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,
10.3.1  Packing details:

. The Packing case shall be made of treated rubber wood. The design of the case shall be as per
Annexure |lIA & IIIB.

. 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.

RESTRICTED LSS
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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.

RESTRICTED LSS
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TYPE OF CASE TO BE USED FOR THE
OWING TEMS:
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104 PACKING OF LOOSE ITEMS

Loose mechanical, electrical and C&l items e.g. valves, fittings, pressure/ftemperature
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
conceming 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.

110  PACKING OF ELECTRICAL ITEMS

1.1 CABLES

1111 Type of Equipment
All type of cables..

11.1.2 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
fumnish constructional details for approval).

RESTRICTED LSS
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STEEL DRUM DRAWING (Tvfjert)
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1.2 PACKING OF CABLE TRAYS & ACCESSORIES AND CABLE TRAY SUPPORT MATERIAL

11.21 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.

1) All Dimensions are in "mm" unless otherwise stated.

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

% 3) Finish of Packing Box Shall be Galvanized.

= 4) Angle & Channel Section forming part of the Main frame shall be welded thoroughly with each
E other to give a rigid structure.

= 5) Sheet Section and Flat section shall be bolted/ Riveted/ Welded suitably to the Main frame
= stated in '4' above.
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6) Welding Portion on galvanized surfaces shall be painted with Zinc Rich Paint.
7 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

8) 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.

9) 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.

10) Each item as mentioned in BOQ shall be packed & supplied as a set comprising of required
numbers of associated fasteners & hardware etc

RESTRICTED LSS
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STEEL PACKING (TYPICAL DETAILS)
s

/

. 7
/ 7
v
T

)
/4

1. "C" Channel to be Osed on Bottom Frame.

2. 50x50x6 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 Fiat as additional cross members to be used
Horizontally & Vertically on top & Four Sides of Box.

6. Anodised Alluminium Plate for Marking.

7. Hinged Inspection Window.

';—41—
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11.3 PACKING FOR STATION LIGHTING SYSTEM

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.

11.3.1  For LIGHTING TRANSFORMER, DISTRIBUTION BOARDS, LIGHTING PANELS,

a) Construction of packing case for LIGHTING DIATRIBUTION BOARDS, LIGHTING PANELS,
TRANSFORMER . shall be EITHER as per FIGURE 1,2,3,56,7,8,9,10,11 OR FIGURE
14,15,16.

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

c) 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 .

d) The gap between the paneis 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.

f) Packing case shall be finally covered with Gl sheet of thickness 0.4mm minimum.

11.3.2 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

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

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

c) 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 overiap of 20mm. For
the top frame it shall be project on all sides by 100mm and shall be nailed on sides.
d) Silica get packed in cotton bags shall be placed at different positions inside the packing.

11.3.3 For CONDUIT PIPE

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

a) Each bundle shall be wrapped with 2 layers of 175 microns thick polythene sheet.

b) Then bundle will be wrapped with bitumen coated hessian craft paper.

c) Bundle shall be strapped with steel straps.

d) An anodized aluminium packing description plate as per Figure No. 13 shall be provided.

11.3.4 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.

11.35 For STRUCTURAL STEEL

RESTRICTED LSS
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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 :

a) Each bundle shall be wrapped with 2 layers of 175 microns thick polythene sheet.

b) Then bundle will be wrapped with bitumen coated hessian craft paper.
c) Bundle shall be strapped with steel straps.
d) An anodized aluminium packing description plate as per Figure No. 13 shall be provided.

RESTRICTED LSS
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FIGURE "A"

1} LAYER OF BITUMEN COATED HESSIAN KRAFT PAPER.

2) LAYER OF POLYTHENE SHEET.
3) METAL STRAPPING.

4) CONDUIT PIPES.

5) SILICA GEL POUCHES.

6) BUNDLES OF CONDUIT PIPES.
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PACKING FOR STRUCTURAL STEEL
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FIGURE "B"

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

3) METAL STRAPPING.

4)  STRUCTURAL STEEL.

5)  SILICA GEL POUCHFS.

12 «f 20

RESTRICTED LSS

@ PHii(ed'By : DILEEP KUMAR-RCP-HTE3026 / 6050549 61 1230620 13055055



PRODUCT STANDARD TC-5-2545
TURBINES & COMPRESSORS Rev.No. 05
HYDERABAD SHT 115 OF 120

stontntmn | 5

kS -

7 ‘ 75 \53"4::{2'_‘?’7 ‘ %
j&‘-@*‘f&/,y/z/ 2

e \"‘-"',;_‘{{; , /if

7 _J» . £ A A
A ‘IJ'. F 5
.’/’;.i""/y
%3
é.l.ff#\\
i B ——

—~ =~ - -

-y ey & =

FIGURE "C"

19 f 20

RESTRICTED LSS

@ PHii(ed'By : DILEEP KUMAR-RCP-HTE3026 / 6050549 61 1230620 13055055



ek PRODUCT STANDARD TC-5-2545
affr

TURBINES & COMPRESSORS Rev.No. 05
HYDERABAD SHT 116 OF 120
11.4 PACKING FOR DC BATTERY

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.

a) 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).

b) 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.

c) 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)

d) 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.

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

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

ii) Hardware items shall be packed in polyethylene bags (Thickness = 0.175mm) with item slip

iii) Battery rack shall be packed in dismantled condition, wrapped with polyethylene sheet

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

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

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

1.5 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.

11.5.01 PACKING DETAILS :

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

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

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

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

i Items 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.

J Wooden planks and batons in contact with fragile items shall be provided with kit foam at the
locations of contact.
k il communication bushings shall be packed in separate case on V or U shape wooden feited

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.
m 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.

1.6 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 ¢l 9.3.1.3 and all other requirements shall be as per clauses
9.3.14109.3.16.

12.0 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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. 40 foot containers: 11.80 mx220mx2.05m
. 20 foot containers: 580 mx2.20 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.

121 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.

12.2 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/crales are stowed, secured and
fastened inside the container. The VENDOR will take all necessary precautions to conform fo
the maximum weight allowed and the centre of gravity of the container. The securing and
fastening of the cases/ crafes can be camied oul by nailing timbers on the bottom or on the
vertical sides of the container.

13.0 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 o, trailers, containers, etc.

14.0 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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Rev. .. . .

No Date Revision details Revised Approved

00 20-02-2020 New standard prepared DILEEP YVRL

01 10-03-2020 Revised DILEEP YVRL

02 14-03-2020 Revised due to typo errors DILEEP YVRL

03 13-05-2020 Annexure VII (VED spec) added & | DILEEP YVRL

Annexure IX (P&ID) updated
04 29-05-2020 Annexure VIII (Motor spec) added | DILEEP YVRL
05 01-06-2020 Motor input voltage rating revised | DILEEP YVRL

at clause 5.8
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