299



300



301



302



303



304



305



306



307



308



309



310



311



312



313



314



315



316



317



318



319



320



321



322



323



324



325



326



327



328



329



330



331



332



333



334



TITLE :

2 X 660MW MAITREE SUPER THERMAL POWER

PROJECT

SPECIFICATION NO. PE-TS-421-154-A002

SECTION |

TECHNICAL SPECIFICATION FOR OXYGEN

DOSING SYSTEM

SUB SECTION IA

REV. NO. 00

DATE : 21.11.2017

ANNEXURE IX: SEA WORTHY PACKING

335




o

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

VOLUME I B

TECHNICAL SPECIFICATION
FOR SEAWORTHY PACKING | SECTION D

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

SHEET 1 OF 52

1.0

20

3.0

4.0

Purpose

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

SCOPE

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

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

Preservation of the GOODS/items/equipments before packing.

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

Making cases/crates

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

Marking of cases/crates.
Other Services required.

Application

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

Definitions

“BHEL” : Main EPC vendor

“OWNER” : Customer for a particular export project.

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

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

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

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

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

General Information
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6.0

6.1

6.2

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

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

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

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

Criteria for Selection of Packaging

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

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

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

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

Materials can be classified in following categories

Hazardous Material
Non-Hazardous Material

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

Hazardous Materials

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

Non-Hazardous GOODS

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

7.4

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

8.0
8.1

8.1.1

8.1.2

8.1.3

8.1.4

Storage Code

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

X Crates or packages to be stored outdoor without covers

XX Crates or packages to be stored under tarpaulin

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

GUIDELINES FOR PACKING GOODS

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

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

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

IMPORTANT NOTE:

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

Pipe

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

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

type).

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

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

Pipe Fittings, Flanges and Valves

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

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

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

8.2 Bundling - Packing Category |
8.21 Type of Equipment

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

i Packing category |

Bundling by U-shaped iron— packing category | A

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

8.2.2 Type of Construction
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Bundling has to be effected

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

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

Between the bolts a spacer must be nailed.

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

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

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

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

8.3.2 Type of Construction

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

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

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

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

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

PACKING CATEGORY-II

steol straps for fastening

of the transverse beams

ey — } &
1 w@@’w — i#’ stretching device
. ‘v{ti.ﬁ
‘ ‘ ‘5#' =
_— ; ;‘/3.;‘,
|

A7 ‘:n‘l} intermediate layer made

. L. ‘ \ol synthetic rubber
— V]~
threaded rods
8200 traversing nozzies should possibly be turned
- L 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.
8.4.1 Packing Category Il
8.4.1.1 Type of Equipment
Fabricated equipment, which cannot be transported on cradles; frame-works, prefabricated
piping and fittings, mechanical and electrical assemblies. This type of packing is recommended
where many parts of the equipment/component/assembly are not protruding out.
8.4.1.2 Type of Construction
The equipment must be safely fastened to the bottom with bolts, possibly by the runners or to
be spread in such a manner that no protruding parts are possible. For parts, sensitive to
rainwater and/or debris, a protection has to be made by a foil cap.
If it is possible that single part could protrude through the front/back side wall, they shall be
closed completely. The marking of the package shall be done on plywood plates at the
prescribed sides.
Packing Category Ill
lashing frame
A
oD
min. 24 mm
L § .
s ] e
min. 24 o | / £
j l e
/
/ 5
¥ longitudinal £
siedge &
runners /cross cleats 2
P oem ‘ 8
oot front wall square timber bohtedt E
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8.4.2 Cases with Lining — Packing Category IV
8.4.21 Type of Equipment

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

8.4.2.2 Type of Construction

The same type of construction as article 8.4.1.2, but with all sides completely boarded without
space between the boards. Sides to be provided with waterproof lining; fabric-reinforced
waterproof tar paper or polyethylene-foils resistant to ultraviolet rays can be used. Polyethylene-
foil shall be fixed under the lid cover to avoid penetration of water. At weights of more than 500
kg the longitudinal runner must be bolted to the front all square timber. For ventilation inside the
case, an opening in the waterproof lining must be placed between the diagonal battens and
diagonal joists.

Packing Category IV

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

front walt square timber
bolted to runner

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

bottom casing 24 mm

A
A

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

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

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

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

. Case with desiccants.

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

8.4.5.1 Type of Equipment
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8.4.5.2

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

behind, for humidity controi

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

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

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

Additional marking:
Case with desiccants.

Packing Category V/VI

casewith lining

rent window has to be

8.4.6

8.4.6.1

8.4.6.2

barrier material,
tight welds

desiccants corresponding to foil surface and
the regulations of manufacturer

Double Case — Packing Category Vi
Type of Equipment

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

Type of Construction

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

8.4.71

8.4.7.2

84.8

8.4.8.1

8.4.8.2

8.4.9

8.4.9.1

8.4.9.2

8.5

8.5.1

Cable Drum - Packing Category VIll
Type of Equipment

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

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

Hazardous Materials — Packing Category IX
Type of Equipment

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

Type of Construction

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

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

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

Type of Construction

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

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

Full boarding of the floor.

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

Air Transport Packing

General

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

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

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

9.0

9.1

92

9.3

9.3.1

9.3.1.1

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

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

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

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

Dimensions

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

Triple-corrugated containers.

Wooden/cardboard packing cases.

Plywood cases.

Are to be adapted to paliets used for air transportation.

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

Technical specification for wood

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

Chemical Treatment of Wood:

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

TYPE, DESIGN & DIMENSION OF WOODEN PACKING CASES:
PACKING OF EQUIPMENTS

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

Bottom Frame
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9.3.1.2

9.3.1.3

93.14

9.3.1.5

9.3.1.6

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

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

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

Sling Plate

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

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

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

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

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

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

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

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

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

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

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

Silica gel is used for this purpose to protect contents over sufficiently long time from corrosion.
Silica gel shall be indicating type confirming to 1S-304 (1979) packed in cotton bags placed at
different positions inside the packing for absorbing moisture and shall not come into directly
contact with equipment/material inside the package. The quantity of silica gel shall be adequate
for storage period of one year, however it shall not be less than 4 gm. per ltr. Volume of case
subject to minimum 400 gm. Per case.
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TABLE-1
LENGTHS OF SLIDES
LOADS 600 800 1000 1200 1300 1500 2000
Cross section I::Ic
bxc
50 50 50 50 75 75 100
500 X X X X X X X
100 100 100 100 100 100 100
50 50 75 75 75 75 100
800 X X X X X X X
100 100 100 100 100 100 100
75 75 75 100 100 100 100
1000 X X X X X X X
100 100 100 100 100 110 150
75 75 100 100 100 100 100
1500 X X X X X X X
100 100 100 100 100 150 150
75 100 100 100 100 100 150
2000 X X X X X X X
100 100 100 150 150 150 150
75 100 100 100 100 150 150
2500 X X X X X X X
100 100 150 150 150 150 150
100 100 150 150 150 150 150
3000 X X X X X X X
100 150 150 150 150 150 150
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Table-2

Distance between longitudinal support (Dimension “D”)

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

Cross section ltem1to7
bxc

("

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

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

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

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

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

)
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INDICATION MARKS ON CASES/BOXES/CRATES

Symbol

Designation Explanation

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

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

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

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

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

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

heat (solar
radiation)

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

Protect from heat
and radioactive
sources

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

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

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

]
Cargo bearing this symbol must be protected from excessive

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

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

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

No hand truck
here

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

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

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

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

Do not use
forklift truck here

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

Electrostatic
sensitive device

Contact with packages bearing this symbol should be avoided at
low levels of relative humidity, especially if insulating footwear is
being worn or the ground/floor is nonconductive. Low levels of
relative humidity must in particular be expected on hot, dry summer
days and very cold winter days.
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* A barrier layer which is (virtually) impermeable to water vapor and
contains desiccants for corrosion protection is located beneath the

Do not destroy r,“ outer packaging. This protection will be ineffective if the barrier
barrier ’} layer is damaged. Since the symbol has not yet been approved by
|L§j the ISO, puncturing of the outer shell must in particular be avoided

for any packages bearing the words "Packed with desiccants”.

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

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

101

10.1.1

a)
b)

d)
e)

9)

10.2

10.2.1

INSULATION MATERIAL (MINERAL WOOL MATTRESSES)

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

TYPE OF CONSTRUCTION

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

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

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

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

Project Name

Purchase Order No.

Sl. No. of package

Size of mattress (Thickness x Length x Width)
Density

Wire netting material and size

Weight of the package

INSULATION MATERIAL (ALUMINIUM COIL)

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

Type of construction for Eye to Sky packaging

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

Putting paper |. D. Edge protector.

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

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

Putting metallic I. D on coil.

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

10.31

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

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

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

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

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

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

Putting paper |. D. Edge protector.

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

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

Putting metallic I. D on coil.

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

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

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

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

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

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

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

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

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

All Nozzles shall be closed with plywood dummies.

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

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

sight glass & pressure gauge.

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

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

case.

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

All handling instruction required for the case like top, sling, rain, handle with care etc, shall be

marked on the case as per the symbol attached.

. Machined surface will be applied with Anti rust oil and covered by polyurethane sheet to protect
from external oxidation.

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

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

+. PUMP SKID

2. CONTROL PANEL

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

5.3PARES

5. CLEANING BALLS

7. CABLES A ACCESSORES

‘Shipping mana 3 Consignee
Address

REEPERS

AN

AN

LOAD BEARING WOOD

SHEET 08 of 10
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104

11.0

1.1

11.11

11.1.2

PACKING OF LOOSE ITEMS

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

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

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

PACKING OF ELECTRICAL ITEMS
CABLES

Type of Equipment
All type of cables..

Type of Construction

New or practically new cable drums made of steel and painted with epoxy resin paint are to be
used. Cable ends are carefully protected before packing. Over the cables polyethylene sheet
shall be wrapped and then sealed properly. Cable drum can be put in wooden crates for ease
in transportation and handling. (Wooden cable drum is also acceptable, however vendor to
furnish constructional details for approval).
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11.2

11.2.1
1)
2)

3)

5)

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

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

All Dimensions are in "mm" unless otherwise stated.

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

Finish of Packing Box Shall be Galvanized.

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

Sheet Section and Flat section shall be bolted/ Riveted/ Welded suitably to the Main frame
stated in '4' above.
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6)
)

8)

9)

10)

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

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

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

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

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

377




0

TITLE

TECHNICAL SPECIFICATION
FOR SEAWORTHY PACKING
FOR EXPORT JOBS

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

VOLUME 1[I B

SECTION D

REV.NO. O DATE 10/08/2010

SHEET 43 OF 52

o

e ——.

[T

AR, o N

STEEL PACKING (TYPIcAL DETAILS)

BACK SIDE OF BOX
Note:

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

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

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

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

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

6. Anodised Alfuminium Plate for Marking.

7. Hinged Inspection Window.

BOTTOM FRAME ARRANGEMENT

—
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2.5 44 i DETAILS OF "C" CHANNEL
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11.3 PACKING FOR STATION LIGHTING SYSTEM

11.3.1

a)

b)

c)

d)

11.3.2

d)

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

For LIGHTING TRANSFORMER, DISTRIBUTION BOARDS, LIGHTING PANELS,

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

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

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

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

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

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

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

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

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

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

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

11.3.3 For CONDUIT PIPE

a)
b)
c)
d)

11.3.4

11.3.5

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

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

Then bundie will be wrapped with bitumen coated hessian craft paper.

Bundle shall be strapped with steel straps.

An anodized aluminium packing description plate as per Figure No. 13 shall be provided.
For POLES

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

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

and described as following :

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

Bundle shall be strapped with steel straps.

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

1) LAYER OF BITUMEN

COATED HESSIAN. KRAFT PAPER.

2} LAYER OF POLYTHENE SHEET.

3) METAL STRAPPING.

4) CONDUIT PIPES.

5) SILICA GEL POUCHES.

6) BUNDLES OF CONDUIT PIPES.
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FIGURE "B"

1)  LAYER OF BITUMEN COATED HESSIAN KRAFT PAPER.

2)  LAYER OF POLYTHENE SHEET.

3)  METAL STRAPPING.
4)  STRUCTURAL STEE

L.

5)  SILICA GEL POUCHFS.
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11.4 PACKING FOR DC BATTERY

a)

b)

d)

e)

i)
i)

iv)

9)

11.5

11.5.01

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

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

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

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

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

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

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

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

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

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

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

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

PACKING OF SERVICE TRANSFORMERS(OIL FILLED) & ACCESSORIES

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

PACKING DETAILS :

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

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

12.0

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

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

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

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

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

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

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

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

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

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

then be closed.

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

ALTERNATIVE PACKING CASES FOR CONTROL PANELS AND SWITCH GEARS

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

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

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

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

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

open top, flat racks, etc.).
The maximum inside dimensions of containers are to be considered:
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121

12.2

13.0

14.0

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

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

Protection of Cases/Crates

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

Mechanical Constraints .

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

Note:

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

Other Services to be provided by Vendor

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

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

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

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

Responsibilities and Guarantees

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

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

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

VENDOR is responsible for providing storage recommendation adapted to the GOODS.
According to this guarantee, VENDOR is held responsible in the event of goods becoming
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A

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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ANNEXURE - E
TO
INTERNAL ORDER NO. INTORD0489

PACKING & SHIPPING INSTRUCTIONS

All units/ sub vendors/ contractors are strictly advised to comply with packing
instructions mentioned in contract documents (GCC clause 65: Packaging & Section V,
FTS, Clause B0.3.5 Packaging and transportation).

Special Packing Instructions & Inspection Prior to Dispatch

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.

All packages to be wrapped in transparent polythene inside the crates for effective
weather proofing

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

Destination:

Package number: BHEL/MTR/BD/XXX/YYYYY where XXX stands for Unit
abbreviation e.g. RPT

YYYYY stands for package no.

Gross and Net weight

Dimensions

Lifting places

Handling marks and the following delivery marking:

“BANGLADESH-INDIA FRIENDSHIP POWER COMPANY (Pvt.) LIMITED
2X660 MW MAITREE SUPER THERMAL POWER PROJECT
BANGLADESH"

EPC CONTRACTOR: BHARAT HEAVY ELECTROCALS LIMITED, INDIA

Completeness of Contents of each packing case:_Concerned CQA/Unit QC/Third Party
Inspection Agency shall verify the completeness of contents of each package w.r.t
packing list both in terms of quality and quantity before authorising dispatch of the
consignment.

Packing commensurate with international standards and accepted norms will be
ensured by CQA/ Unit QC/Third Party Inspection Agency. Packing has to be SEA
WORTHY and secure.

As far as possible, the packing has to be rectangular in shape for optimum space
utilization in the ship and economize on shipping costs. Projections on packages are
prohibited.

The packing list has to be checked and certified by the Inspection agency (ies) with due
signatures.

Packages are envisaged to be transported on Vessels/ Barges through Sea/ river water
ways and will require transhipment and intermediate storage. Hence, if deemed necessary
by respective unit, packages may be enclosed in suitable Gl sheets on all sides to prevent
any damage during transportation/ transhipment/ storage.

No loose items / Gunny bags packing shall be allowed for shipment.

Proper pallets and crates are to be used for packing of C'l drums and Structures.

Page 12 of 13
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Routing of Packing Lists: Packing list is an extremely important document, which forms a
part of export documentation in connection with the processing of customs formalities.
Packing List has to be generated by units/Unit vendors and sent to MEPG and ROD (both
at the same time), two weeks in advance, for processing and obtaining shipping bitls’
clearances and avoiding octroi payment through ‘N' form at Mumbai.

Advance intimation to ROD & MEPG: All supplying units/vendors will give at least 15 days
advance intimation to ROD & MEPG along with package details before actual dispatches to
arrange for storage/shipping arrangements by ROD and customs invoicing by 10.
Information must be sent to consolidate the details and arrange for shipments in time.

Excise Attestation at Works: To avoid opening of big cases for examination by customs at
port of shipment, the supplying unit may arrange to get the packing cases sealed by local
excise authorities/ self-certification and the relevant invoices and packing lists to be
endorsed from Superintendent, Central Excise. For this purpose, Units should send the
packing lists to MEPG at least 2 weeks in advance to enable prepare Shipping Invoices for
furnishing to the units for requisite attestation and sending to ROD through fastest means
for a smoother and faster customs clearance. Also Units to provide “specification of packing
with the indication of the number of cargo packages, type of packing and weight of packing
in English” along with the packing list.

If deemed necessary by respective unit, provision of Inspection Windows of size 6" x 4"
(glass perplex) for customs examination for all packages (above 1.5 x 1.5 x 1.5 cu m)
involving panels of any kind shall be provided by Unit/Vendors . Care would be taken to
ensure that all packages are properly sealed to avoid ingress of moisture, rodents etc.
Packing slip folders to be attached in each box.

Drawings for Heavy Weight/ODC consignment: Any package/item weighing above 20000
kgs and/or size greater than 2.5 X 2.5 X 4 m. detailed engineering documents (at least 4
sets) for all items of the above category will be furnished by respective units to issue
shipment enquiries in a proper manner. The drawing has to include centre of gravity of the
item clearly (Units to identify such items and notify MEPG as soon as the engineering
documents are released).

Lifting Beams: All heavy lifts for which safe handling is essential at the port of dispatch shall
be accompanied by lifting beam on non-returnable basis.

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

Upright position.

Sling position and Centre of Gravity position.

Storage category.

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

AN NN

Page 13 of 13
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Sl.No [ Description

Parameter

Mechanical ltems

1.0 No. of skid(s)for project Four (two per unit)

2.0 Cylinders:

2.1 Quantity mounted on skid Eight per skid (Total thirty Two)

2.3 Design Standard of empty oxygen cylinder ISO 9809 Part-1

25 Water Capacity 50 liters

2.6 Gas Capacity 10 md

2.7 Max Working pressure at 15°C 204 Kg/cm?

3.0 All Tubing:

3.1 Material SS 316

3.2 Diameter 15 NB (1/2” OD), 18 BWG

4.0 Ball valves

4.1 Body, Bonnet, stem SS 316

4.2 Trim Material SS 316

4.3 Design standard MSS-99-2010/ Equivalent

4.4 Test standard MSS-99-2010/ Equivalent

4.5 Size 15 NB

4.6 End Connections Ferruled

4.7 Rating 2000 PSI

4.8 Valve operation Manual or pneumatic as per P&ID

5.0 Check valves/ NRV

5.1 Body, cover, disc/piston & seat SS 316

5.2 Design standard MSS-99-2010/ Equivalent

5.3 Test standard MSS-99-2010/ Equivalent

54 Size 15 NB

5.5 End Connections Ferruled

5.6 Rating 2000 PSI

5.7 Valve operation Manual

6.0 Pressure relief valve

6.1 Type Spring loaded, angle type

6.2 Body, bonnet, disc & nozzle SS 316

6.3 Valve discharges to Atmosphere (vent)

6.4 Back pressure Constant

6.5 Set pressure 55 Kg/cm? (g) for skid 1 and 22 Kg/cm? (g) for skid 2

6.6 Inlet Connections Ferruled

6.7 Outlet Connections Ferruled

7.0 Fittings SS-316

8.0 Pressure Regulator

8.1 Quantity Two per skid (total 8), each mounted to an oxygen cylinder

8.2 Body & trim SS 316/Brass

8.3 Inlet connection 172"

8.4 Oultlet connection 12"

8.5 Operating pressure 204 Kg/cm2(g)

8.6 Set outlet Pressure 50 Kg/cm?(g) for skid dosing at CPU outlet and 20 Kg/cm?(g) for
skid dosing at deaerator outlet

9.0 Mass Flow Controller

9.1 Expected Flow of Oz in process 50-400 gm/ hr. (for skid dosing at deaerator outlet); 40-300 gm/ hr.
(for skid dosing at CPU outlet)

9.2 MOC-wetted parts SS 316

9.3 Operating pressure Pressure reducing valve set pressure (refer P&IDs)

10.0 Structural steel IS 2062

11.0 Nuts & bolts SS 304
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The Contractor shall provide complete Instrumentation for control, monitoring and operation of entire Oxygen Dosing
System. The requirements given are to be read in conjunction with detailed Technical specification. Further, in case of any
discrepancy in the requirement within the same section noted by the bidder in the specification, the same will be brought to
the notice of BHEL in the form of pre bid clarification. In absence of any pre bid clarification, the more stringent requirement as
per interpretation of customer shall prevail without any commercial and time implication.

Oxygen Dosing System shall be operated from DCS (BHEL's scope).

The quantity of instruments for the system shall be as per tender P & ID wherever provided of the respective system as a
minimum, for bidding purpose. However, Bidder shall also include in his proposal all the instruments and devices that are
needed for the completeness of the plant auxiliary system/ equipment supplied by the bidder, even if the same is not
specifically appearing in the P & ID. During detail engineering if any additional instruments are required for safe & reliable
operation of plant, bidder shall supply the same without any price implication.

Mass flow controller along with its accessories shall be in bidder's scope.

Cabling within the skid shall be prewired and terminated at skid mounted JB/Panel.

Redundancy of instruments /sensors shall be provided, irrespective of instrumentation shown in the PID, by bidder as follows:
For important parameters which are concerning the safe operation of the generation units, triple redundancy shall be applied;
for interlock and alarm signal, double redundancy shall be supplied.

Bidder to include all the fittings, root valves, accessories and valve manifolds required for the package instruments. All fittings
shall use metric threads.

All instruments shall be terminated on JB/LCP in field, and both instrument and JB/LCP are in bidder scope.

The specifications for instruments/analysers mentioned in the specification are minimum requirements. All Datasheets of
instrument/analyser shall be subject to customer/owner approval.

All transmitters & electronics items including JBs will be explosion proof / intrinsically safe as per hazardous area
classification.

.PG/PT and other instruments shall be compatible for oxygen application.
12.

All transmitters shall be smart type and shall have 4-20mA DC signal with superimposed digital communication (HART). Each
Temperature element shall be complemented with temperature transmitters, compensating cable, JB/rack & other erection
hardware. All transmitters shall be fitted with a local analog /digital indicator displaying appropriate physical units which may
be read clearly from an easily accessible position.

Instruments must have separate tapping lines. Sharing of the same tapping pipe for redundant instruments or various different
instruments is not acceptable.

Instruments & its accessories shall be complied with weather of the Coastal Area.

As a general rule, measuring points and measuring equipment for critical protection shall be separate from and not combined
with measuring equipment for the automatic control equipment.

The instrumentation and control equipment shall have high electro-magnetic and radio frequency interference immunity and
shall not be affected by portable radio transmitters operated in the vicinity of the equipment. Any limitations shall be stated.

All instruments shall be protected by cases. The cases shall have enclosure classification not less than IP 42 according to EN
60529 when mounted indoors in totally enclosed rooms with provision for limited ingress of dust, IP 54 else in an enclosed
building and IP 55W for mounting outdoors.

All the equipment’s are to be provided as per ambient temperature of 45 degree Celsius. Electronic instruments shall not be
located close to hot lines, vessels or other hot equipment. Even ambient temperatures exceeding 80 °C shall not result in
calibration difficulties or rapid deterioration of electronic components.

The solenoid operated valves shall have limit switches for open/close feedback. Solenoid valves that do not exceed the drive
control module power limit may be energized directly from the drive control module. The coils of the interposing relays shall be
connected with freewheeling diodes.

All pneumatic operated regulating control valves (if any) shall be envisaged with smart positioner. (For detail please refer Cl.
No. B0.6.19.15 under section IA-Customer’s general technical specification — B0)

The junction boxes for termination of instruments /actuator limit switches/solenoid valve limit switches etc. are in bidder’s
scope. Number of Junction Boxes shall be sufficient and positioned in the field to minimize local cabling (max 10-12 mtrs) and
trunk cable.

Bidder to note that all the transmitters/instruments supplied by Bidder shall be rack mounted. The racks shall be
preassembled and provided by Bidder. Also no instruments / analyzers & JBs/Racks should be protruding on the walkway.
Instrument installation and accessories required and same shall be in Bidder's scope. The requirement indicated in the
‘Instrument Installation Diagram', enclosed elsewhere in this specification, is minimal. Vendor submitted ‘Instrument
Installation Diagram' shall be subject to customer approval during detail engineering without any commercial and time
implication. For instruments for which Installation Diagram is not attached, vendor’s Installation Diagram for such items will
also be subject to customer approval during detail engineering without any commercial and delivery implication.

Bidder to provide erection hardware including junction boxes, canopies, structural steel as required.

All field equipment including local instruments, transducers, valves, actuators, sensors, junction boxes and cabinets shall have
nameplates with the instrument tag number anddescriptor in English language. The nameplates shall be fixed to the mounting
plate, the mounting brackets or junction box. Loosely attached nameplates by wires are not acceptable. Label material and
writing shall be selected to withstand the environmental conditions where they are mounted. The label size and fixing place
shall be selected to allow easy reading.
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The equipment shall be of modern, compact design incorporating the latest developments in proven technology. All
instruments whether for local indication or remote transmission shall be of good quality and shall have an accuracy and
repeatability appropriate to their duty.

Generally equipment shall be supplied from one composite range of measurements and control equipment as marketed by a
reputable manufacturer of international standing and shall have a minimum of three years operational use on similar projects.
For codes & standards refer detailed specification. Indian standards are not acceptable. Chinese standards and Chinese
material are also not acceptable.

Local representative of C&l related BOI supplier shall be available in India/Bangladesh.

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 RDSPP (Reference Designation System for Power Plants - KKS system).

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.
Drawings/Documents and data to be furnished after award of the contract shall be inline with MDL furnished elsewhere in the
specification.

Apart from specific design requirement for Oxygen Dosing System, Design of various systems/sub-systems and all equipment
will also strictly meet the stipulation of Part BO of customer technical specification.

All documents, including the installation and operation and maintenance manuals as well as the related software shall be in
fluent, legible English. In addition, operation and maintenance manuals shall be translated into Bangla and provided as paper
copies and in electronic format.

Notes:

e The above given scope is indicative & minimum. Any item/ equipment not indicated above however required for the
completeness of the system is to be supplied by bidder without any technical, commercial and delivery implication to
BHEL.

e Documents of C&l System shall be submitted to end user/owner for approval during detail engineering. Changes, if any,
shall be accommodated by the bidder without any price/time implication.

e In case of any discrepancy in Section-C and Section-D of the specification, Section-C shall prevail.
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GENERAL TECHNICAL REQUIREMENT (MECHANICAL)
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a)

411

CODES AND STANDARDS

a) MSS-99-2010

b) ASTM G63: Guide for evaluating non-metallic materials for oxygen service.

c) ASTM G93: Standard Practice for Cleaning Methods and Cleanliness Levels for Material and Equipment Used in
Oxygen-Enriched Environments.

d) ASTM G 94: std. guide for evaluating Metals for oxygen service.

e) ASTM F1792-97 (2010): Standard Specification for Special Requirements for Valves Used in Gaseous Oxygen
Service.

f) ASTM G88: Standard Guide for Designing Systems for Oxygen Service.

The following philosophy oxygen dosing system is considered:-
SYSTEM DESCRIPTION

The objective of providing the dosing systems is to maintain the chemistry of the boiler feed water and also to comply
with different modes of operation i.e. “Combined Water Treatment mode” during continuous plant operation and
“Ammoniacal mode or AVT (O) mode” during start-up & shutdown conditions.

The chemical feed for Combined Water Treatment (CWT) involves the feed of only aqueous ammonia and gaseous
oxygen.

The following philosophy of oxygen dosing is considered:-

During normal operation:-

pH is maintained at 8.2-8.5 by dosing agueous ammonia solution.

Oxygen dosing rate recommended by BHEL is 30-150 ppb. Exact dosing rate shall be decided by the operator. For
sizing of oxygen dosing system, 150 ppb continuous dosing of 99% pure oxygen has been considered.

Dosing shall normally be done at CPU outlet. However provision shall be given for dosing at deaerator outlet also. For
this purpose two separate skid based oxygen dosing systems shall be supplied for each unit. However, dosing shall be
done at one place at a time only.

Dosing rate shall be controlled from DCS by regulating mass flow controller (MFC) provided on each Oz dosing skid
under full load conditions based on dissolved oxygen level at economizer inlet. Oxygen dosing rate can be adjusted in
the range of 30-150 ppb from DCS. However, Customer may also chose to manually feed a particular set point within
this range and operate the oxygen dosing automatically based on this set point.

The oxygen dosing shall automatically turn off by closing the mass flow controller (MFC), if cation conductivity in the
cycle goes above 0.3 us/cm.

Startup sequence:-

Deaerator vent is kept open.

Ammonia is dosed at CPU outlet to achieve a pH of 9.2.

Cation conductivity reaches below 0.15 ps/cm (at 25°C) and the trend is downwards.
Deaerator vents are closed.

Oxygen feed is manually started from DCS.

Shut down sequence:-
Oxygen feed needs to be stopped one hour before shut down and deaerator and LP heater vents needs to be opened.
Ammonia dosing rate needs to be increased to achieve pH in the range of 9.2.

Each skid shall consist of the following components:-

Cylinder banks

Each oxygen dosing skid shall consist of eight oxygen cylinders, dosing at downstream of deaerator/CPU outlet.
Oxygen cylinder bank is provided to cater seven days requirement. The automatic change-over of cylinder takes place
on the basis of pressure i.e. the cylinder banks dosing at Condensate Polishing Unit (CPU) outlet will switch over at 47
kg/cm2(g) and the cylinder banks dosing at deaerator outlet at 17 kg/cm2(g).
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DOSING SYSTEM

4.1.2 Pressure Regulator:

The line pressure regulator is used for reducing a high supply pressure (204 bars cylinder pressure) to 50 kg/cm2(g)
pressure in skid dosing at CPU outlet and to 20 kg/cm2(g) pressure in skid dosing at deaerator outlet.

4.1.3 Valves, tubing, vents and instrumentation shall be as per the enclosed P&ID and the data sheet. The MOC and
specification of the equipment shall be as per the enclosed data sheet.

4.2 CONTROL PHILOSOPHY (OXYGEN DOSING SYSTEM)

The mode of operation of the oxygen dosing system shall be from Plant DCS only. All the logics, controls and
interlocks shall be implemented in Plant DCS. Local manual intervention is not envisaged. Both manual/automatic
controls shall be implemented in DCS. The provision to select “Auto” or “Manual” mode shall be provided in Plant DCS
-OWS only.

The oxygen gas shall be at high pressure (204 Kg/cm2) in the cylinders. The same shall be brought to a lower
pressure by the Pressure Regulator (set pressure of 50 Kg/cm2 for skid dosing at CPU outlet and set pressure of 22
Kg/cm2 for skid dosing at deaerator outlet attached with each cylinder.

Eight cylinders provided on skid are connected and four cylinder will serve at a time based on the pressure at the inlet
of solenoid valve. In case the pressure at the inlet of SV1 reaches at the set point, the solenoid valve SV1 will close
and solenoid vale SV2 will open and other cylinder shall be taken in to service provided the pressure at the inlet of SV2
is not low and vice versa. Alarm for pressure low at the inlet of solenoid valves shall be provided in DCS.

A pressure relief valve shall be fitted at the downstream of solenoid valve to relieve system pressure if the system
pressure goes above set pressure.

The pressure of the oxygen shall be further reduced by pressure reducing valves for skid dosing at CPU outlet and skid
dosing at deaerator outlet based on the feedback received from pressure transmitter {set point —“ADEQUATE--(Set
points—48 kg/cm2 for skid dosing at CPU outlet & pressure transmitter {set point —“ADEQUATE--(20 kg/cm2 for skid
dosing at deaerator outlet) provided at the downstream of pressure reducing regulating valve. The flow and pressure of
oxygen can be monitored from DCS by the signal from mass flow controller for skid dosing at CPU outlet and for skid
dosing at deaerator outlet and from pressure transmitters for skid dosing at CPU outlet & for skid dosing at deaerator
outlet provided at the downstream of pressure reducing regulating valve. The flow of oxygen dosing will be controlled
manually/automatically from DCS by adjusting flow MFC for skid dosing at CPU outlet & for skid dosing at deaerator
outlet provided on skid, based on the feedback from the dissolved oxygen analyzer located in the economizer inlet.
The MFC shall have a position feedback transmitter that shall transmit the feedback signal to Plant DCS.

All solenoid valves mounted in the oxygen dosing skid shall be of 24 VDC rating. All the field instruments, MFC and
solenoid valves shall be terminated at a junction box in the skid by BHEL's oxygen dosing vendor for further connection
to Plant DCS. The cabling from JB to plant DCS shall be in BHEL scope. All the cabling within the skid shall be in
scope of Vendor.

At each dosing point, viz. CPU outlet and deaerator outlet, an injection assembly containing 15 NB tubing, fixing collar,
solenoid valve and NRV shall be supplied loose by oxygen dosing vendor and & erection/commissioning shall be done
by BHEL.

The set points indicated below for operation of pressure reducing valve are tentative. Final value of the same shall be
decided by oxygen dosing vendor during detailed engineering as per the requirement of the flow meter-cum-transmitter
manufacturer.

For Skid dosing at CPU Qutlet (CEP Discharge)

Source of | Tag Number Set Point | Interlock Alarm in DCS Remarks

signal (suggested)

During Normal Operation:-

Pressure PT 55 Kg/cm2 (g) | Not applicable Yes (HIGH | Manual checking

transmitter (QCL11CPO001) (HIGH) pressure at cylinder | of pressure

1 outlet) regulator reqd.

Pressure PT 47 Kg/lcm2 (g) | Close SV- | Yes (LOW pressure | Auto-changeover

transmitter (QCL11CPO01) (LOW) 1(QCL11AA201) & Open | atcylinder 1 outlet) | of cylinders.
SV-2 (QCL12AA201) Manually replace

cylinder 1 with
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filled cylinder.
Pressure PT 55 Kg/cm2 (g) | Not applicable Yes (HIGH | Manual checking
transmitter (QCL12CPO001) (HIGH) pressure at cylinder | of pressure
2 outlet) regulator reqd.
Pressure PT 47 Kg/lcm2 (g) | Close SV- | Yes (LOW pressure | Auto-changeover
transmitter (QCL12CPO001) (Low) 2(QCL12AA201) & Open | at cylinder 2 outlet) | of cylinders.
SV-1(QCL11AA201) Manually replace
cylinder 2 with
filled cylinder.
Pressure PT 46 Kg/cm2 (g) | Close MFC | Yes (Oxygen
transmitter (QCL10CPO001) (Low) (QCL10AA202) dosing stopped due
to low pressure)
Pressure PT 50 Kg/cm2 (g) | Not applicable Yes (HIGH dosing | Manual checking
transmitter (QCL10CPO001) (HIGH) pressure) of pressure
reducing  valve
reqd.
Pressure PT 48 Kg/cm2 (g) | Open Permissive | Not applicable
transmitter (QCL10CPO0O01) (Adequate) pressure of
MFC(QCL10AA202),
Cation (SWAS PANEL | 0.3 ps/lcm (at | Close MFC | Yes (Oxygen | Increase
Conductivity | SCOPE) 25°C), increasing | (QCL10AA202) dosing stopped due | ammonia pH set
analyzer (HIGH) to high cation | point to raise pH
conductivity in feed | to 9.2-9.5 range
water cycle)
Dissolved (SWAS PANEL | 30 ppb (LOW), | Gradually open MFC | Yes (Low DO level | Initial set point
oxygen SCOPE) decreasing (QCL10AA202) to | in feed water cycle) | may be chosen
analyzer increase DO provided as 90 ppb.
signal from PT However,
(QCL10CPO001) is "NOT provision may be
LOW" (i.e < 45 Kg/lcm2 kept to choose
(9) exact set point
Dissolved (SWAS PANEL | 150 ppb, | Close MFC | Yes (Oxygen | for operation by
oxygen SCOPE) increasing (QCL10AA202) to | dosing stopped due | operator's plant
analyzer (HIGH) decrease DO to high DO level in | chemist  during
feed water cycle) commissioning
within the range
of 30-150 ppb.
During Start up:-
Cation (SWAS PANEL | 0.15 ps/cm (at | Open MFC | Yes (Oxygen
Conductivity | SCOPE) 25°C), (QCL10AA202) , provided | dosing started)
analyzer decreasing signal from PT-3 is "NOT
(ADEQUATE) LOW" (ie < 46 Kglcm2

(9)) & signal from DO
analyzer is "NOT HIGH"

(i.e > 150 ppb)

For Skid dosing at deaerator Outlet

Source of | Tag Number Set Point | Interlock Alarm in DCS Remarks
signal (suggested)
During Normal Operation:-
Pressure PT 24  Kg/cm2 (g) | Not applicable Yes (HIGH pressure | Manual checking
transmitter (QCL21CPO001) (HIGH) at cylinder 1 outlet) of pressure
regulator reqd.
Pressure PT 19 Kg/cm2 (g) | Close SV- | Yes (LOW pressure | Auto-changeover
transmitter (QCL21CPO001) (LOwW) 1(QCL21AA201) & | atcylinder 1 outlet) of cylinders.
Open SV-2 Manually replace
(QCL22AA201) cylinder 1 with
filled cylinder.
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Pressure PT 24  Kglcm2 (g) | Not applicable Yes (HIGH pressure | Manual checking
transmitter (QCL22CPO001) (HIGH) at cylinder 2 outlet) of pressure
regulator reqd.
Pressure PT 19 Kg/cm2 (g) | Close SV-2 | Yes (LOW pressure | Auto-changeover
transmitter (QCL22CP001) (LOwW) (QCL22AA201) & | at cylinder 2 outlet) of cylinders.
Open Sv-1 Manually replace
(QCL21AA201) cylinder 2 with
filled cylinder.
Pressure PT 18 Kg/cm2 (g) | Close MFC Yes (Oxygen dosing
transmitter (QCL20CPO001) (Low) (QCL20AA202) stopped due to low
pressure)
Pressure PT 24  Kg/lcm2 (g) | Not applicable Yes (HIGH dosing | Manual checking
transmitter (QCL20CPO001) (HIGH) pressure) of pressure
reducing
regulating valve
reqd.
Pressure PT 20 Kg/cm2 (g) | Open Permissive | Not applicable
transmitter (QCL20CP001) (Adequate) pressure of MFC
(QCL20AA202).
Cation (SWAS PANEL | 0.3 ps/cm (at 25°C), | Close MFC | Yes (Oxygen dosing | Increase
Conductivity | SCOPE) increasing (HIGH) (QCL20AA202) stopped due to high | ammonia pH set
analyzer cation conductivity in | point to raise pH
feed water cycle) to 9.2-9.5 range
Dissolved (SWAS PANEL | 30 ppb (LOW), | Gradually open MFC | Yes (Low DO level in | Initial set point
oxygen SCOPE) decreasing (QCL20AA202) to | feed water cycle) may be chosen
analyzer increase DO provided as 90 ppb.
signal from However,
PT(QCL20CP001) is provision may be
"NOT LOW" (i.e < 18 kept to choose
Kg/cm2 (g)) exact set point for
Dissolved (SWAS PANEL | 150 ppb, increasing | Close MFC | Yes (Oxygen dosing | operation by
oxygen SCOPE) (HIGH) (QCL20AA202) to | stopped due to high | operator's plant
analyzer decrease DO DO level in feed | chemist during
water cycle) commissioning
within the range
of 30-150 ppb.
During Start up:-

Cation
Conductivity
analyzer

(SWAS  PANEL
SCOPE)

0.15 ps/icm (at
25°C), decreasing
(ADEQUATE)

Open MFC
(QCL20AA202),

provided signal from
PT-3 is "NOT LOW"
(i.e < 22 Kg/cm2 (g))
& signal from DO
analyzer is "NOT
HIGH" (i.e > 150 ppb)

Yes (Oxygen dosing
started)
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GENERAL TECHNICAL REQUIREMENT (CONTROL AND INSTRUMENTATION)
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Technical specification for
OXYGEN DOSING SYSTEM

2X660 MW STPP, MAITREE-BANGLADESH REV. NO.

00

DATE :

For the following instruments please refer specified clause no. in the specification under

Section-lA- customer’s General Technical Specification — BO:

Transmitters - B0.6.19.8

Pressure measurement - B0.6.19.10
Control Valves - B0.6.19.15
Solenoid Valves - B0.6.19.17

JB - B0.6.19.5
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Technical specification
for

2X660 MW MAITREE STPP, BANGLADESH

MEASURING INSTRUMENTS (PRIMARY AND SECONDARY)

1.0

1.1

1.2

13

14

Measuring instruments / equipment and subsystems offered by the
Bidder shall be from reputed experienced manufacturers of
specified type and range of equipment. The instrumentation vendor
shall be subject to BHEL's / customer’s approval. Further, all
instruments shall be of proven reliability, accuracy, repeatability
requiring a minimum of maintenance. All instrumentation equipment
and accessories under this specification shall be furnished as per
technical specifications, ranges, makes / numbers as approved by
BHEL / customer during detailed engineering.

Every panel-mounted instrument, requiring power supply, shall be
provided with a pair of easily replaceable glass cartridge fuses of
suitable rating. Every instrument shall be provided with a
grounding terminal and shall be suitably connected to the panel
grounding bus.

All local gauges as well as transmitters, sensors and switches for
parameters like pressure, temperature, level, flow etc. as required
for the safe and efficient operation and maintenance under the
scope of specification shall be provided. The necessary root
valves, impulse piping, drain cock, gauge-zeroing cocks, valve
manifolds and all the other accessories required for mounting /
erection of these local instruments shall be furnished even if not
specifically asked for. The proposal shall include the necessary
cables, flexible conduits, junction boxes and accessories for the
above purpose. Double root valves shall be provided for all
pressure tapping where the pressure exceeds 40 Kg / Cm?.

Instruments envisaged for sea water application shall be provided
with wetted parts made of Monel / Hastelloy C.

All instruments shall be provided with durable epoxy coating for
housing and all exposed surfaces of the instruments.

409




Technical specification

for

2X660 MW MAITREE STPP, BANGLADESH

1.5 Specification for Pr. Gauge, D.P. Gauge, Temp. Gauge and Level
Gauge
S| Essential / Minimum Requirements
NO‘ Features
' Pr. Gauge / D.P. Gauge Temp. Gauge Level Gauge
Sensing Element Bourdon for high pressure, | Mercury in steel below | Tempered toughened
and Material Diaphragm / Bellow for low | 450 Deg.C and inert gas | Borosilicate gauge glass
1 pr. of 316 SS actuated for above 450 | steel armoured reflex or
Deg.C of SS bulb and | transparent type.
capillary
2 Body material Die-cast aluminium Die-cast aluminium Forged carbon steel / 304
SS
3 Dial size 150 mm 150 mm Tubular covering entire
range.
End connection % inch NPT (M) ¥ inch NPT (M) Process connection as per
4 ASME PTC and drain /
vent 15 NB.
5 | Accuracy +1% of span +1% of span +2%
6 Scale Linear, 270 Deg. Arc | Linear, 270 Deg. Arc | Linear vertical
graduated in metric units. graduated in Deg. C
7 Range selection Cover 125% of max. of scale | Cover 125% of max. of | Cover 125% of max. of
scale scale
8 | Over range test Test pr. For the assembly shall be 1.5 to the max. design pr. at 38 Deg. C.
9 Housing Weather and dust proof as per | Weather and dust proof as | CS/304 SS leak proof
IP-55 per IP-55
Zero / Span | Provided Provided --
10 h
adjustment
Identification Engraved with service legend | Engraved with  service | Engraved with service
11 or engraved phenolic | legend  or  laminated | legend or  laminated
laminated tag plate phenolic name plate phenolic name plate
Accessories Blow out disc, siphon, | SS Thermowell Gasket for all KEL-F
snubber, pulsation dampener, shield for transparent type
12 chemical seal (if required by vent and drain valves of

process) gauge isolation valve

Steel / SS as per CS /
Alloy process
requirement.

13

Material of Bourdon
movement

316 SS /304 SS

316 SS /304 SS
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for

2X660 MW MAITREE STPP, BANGLADESH

(a) For head motnted and DIN-rail mounted
Accuracy (Refer types note 2)

RTD =<0.4% of 0-250 deg C. span

T/C-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) s <1 deg.
(b) For dual input type:

RTD =<0.25% of 0-250 deg C. Span
T/C-K type =<0.2% of 0-600 deg.C span
CJC accuracy (for thermocouples) shall be =< 1 deg\C.
Notes:

1. In case of failure (open or burn-out) of RTD/thermocouple
low temperature output.

temp. transmitter shall provide

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. basjc accuracy, digital
accuracy, D/A accuracy. etc.) and temperature effect on these accurasies at ambient
temperature of 50 deg. C. based on the figure / formula given in the standard product
catalogue for span as specified above for various types of Temperature Elements specified.
All such accuracy/temperature effect figures in catalogue shall be first convexted to deg. C,
and then percentage of these converted accuracy in specified span shall be calculated to
compare with the specified composite accuracy figures.

1.11 SPECIFICATION FOR ELECTRONIC TRANSMITTER FOR
PRESSURE, D.P., FLOW AND LEVEL ELECTRONIC TRANSMITTERS:

Sr. No. Features Essential/Minimum Requirements

1. Type of Transmitter Microprocessor based 2 wire type, Hart protocol compatible.
2. Accuracy + 0.1% of calibrated span (minimum)

3. Output signal range 4-20 mA DC (Analog) along with superimposed digital signal

based on HART protocol

4. Turn down ratio 10:1 for vacuuml/very low pressure applications.
30:1 for other applications.
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2X660 MW MAITREE STPP, BANGLADESH

Technical specification
for

10.

11.

12.

13.

14.

15.

16.

Stability

Zero and span drift

Load impedance

Housing

Over Pressure
Connection (Electrical)
Process connection

Span and Zero

Accessories

Diagnostics

Power supply

+ 0.1% of calibrated span for six months for Ranges up to
and including70 Kg/cm?.

+ 0.25% of calibrated span for six months for Ranges more
than 70 Kg/cm?2 (g).

+/- 0.015% per deg.C at max span.
+/-0.11% per deg.C at min. span.

500 ohm (min.)

Weather proof as per IP-55 with durable corrosion resistant
Coating.

150% of max. Operating pressure

Plug and socket type

1/2 inch NPT (F)

Continuous, tamper proof, Remote as well as adjustability
Manual from instrument with zero suppression and elevation

facility.

-Diaphragm seal, pulsation dampeners, siphon etc. as
required by service and operating condition.

-2 valve manifold for absolute pressure transmitters (3-valve
manifold for gauge/ vacuum pressure transmitters) and 5
valve manifold for DP/level/flow transmitters.

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

Self Indicating feature

24V DC + 10%.

Adjustment/calibration/ Centralized PC based system.

Notes :

In case it becomes necessary to use a DP transmitter for pressure measurement then a 3-
valve manifold should be used in place of 2-valve manifold.

LVDT type is not acceptable.

Where the process fluids are corrosive, viscous, solid bearing or slurry 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 liquid suitable for the
application.
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mErER
CONTROL & INSTRUMENTATION SECTION D

AifH

2X660 MW STPP, MAITREE-BANGLADESH REV. NO. 00

1.18 SOLENOID VALVES

1.19 ELECTRONIC FLOW METER

The electrohic flow meter shall include flow sensor and flow indicator cum integrator / totaliser and shall
include all requited accessories for satisfactory operation. The flow meter shall be based on full bore
ultrasonic / electroragnetic principle and shall be electronic type of proven design, make and model
acceptable to the owher. The Bidder shall submit all necessary technical literature and details of selection
criteria of the instrument\affered to substantiate the model selected. The Bidder shall also furnish list of
similar installation along with.feedback on satisfactory performance of the instruments. The flow meter shall
meet or exceed the following requirement:

The flow meter shall provide local indication for instantaneous flow. ltsshould also be possible to get local
display for daily and monthly discharge. The flow meter shall indicate totaliser / integrator to get the daily and
monthly discharge as stated above.

1.20 LIMIT SWITCH
For offsite plant application, Limit switches shall be gold plated with high conductivity and non-corrosive type.

Contact rating shall be sufficient to meet the requirement of DDCMIS subject to a minimum of 60 V, 6 VA
rating. Protection class shall be IP 55.
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FORM NO. PEM-6666-0

BHEL
PEM

DATA SHEET FOR MASS FLOW CONTROLLER
FOR OXYGEN DOSING

SPECIFICATION NO.: PE-SS-999-145-1012

VOLUME

SECTION

REV. NO. 00

(DATE -01.10.2015

SHEET

1

OF 1

Date Sheet No. PE-DS-999-145-1012

DATA SHEET -A & B

DATA SHEET — Av FOR MASS FLOW CONTROLLER

DATA SHEET -B

(TO BE FILLED UP
(TO BE FILLED BY PURCHASER) BY BIDDER)
PROJECT e USRS TURRUO
MAKE/MODEL NUMBER |
GENERAL | rype
SERVICE 99%PUREOXYGEN |
PRINCIPLE O CORIOLIS O THERMAL MASS FLOW OOTHER | =~
MATERIAL OF CONSTRUCTION S [
2 BODY ODIECASTAL MINIMUM D | e
b) WETTED PARTS uss T
POWER SUPPLY 024V DC o230vAC |
INPUT SIGNAL pomA e
OUTPUT SIGNAL 120 mA for Mass Flow Rate | e
(Selectable for other measured quantities) | T
"ACCURACY (on FSD) 0£1% o_
LINEARITY 0 +1% o_
HYSTERESIS 0+1% o___
REPEATABILITY 0 £02% N
TECHNICAL TURN DOWN RATIO 05011 N g
RESPONSE TIME o 100 mSec I
PROCESS CONNECTION 0 NPT () DoV TLANGED |
MOUNTING/ INSTALLATION DETALL BIDDER ToFURNISH | e
ENCLOSURE O IP-65 o
REVERSE POLARITY PROTECTION O PROVIDED o
MEASURED SIGNAL (AS MINIMUM) ®MASS FLOW RATE ~ OTOTALMASSFLow | 777777
v O TEMPERATURE BpENSITY |
TAG PLATE MATERIAL 5 STAINLESS STHEL A e
ACCRSSORIES BIDDER 0 SPECIFY
CABLE ENTRY DETAILS/QTY. BIDDER TO FURNISH h
MAX
SL. DOSING OPERATING DESIGN OPERATING DESIGN FLOW FLOW
OPERATING
No. | LOCATION | PRESSURE | PRESSURE TEMP TEMP RANGE RATE TEMP
SERVICE AT DEA O/L
CONDITION 1 AT CPUO/L
NAME GYANENDRA AWASTHI/ DY. ENGR M.A. MANSOORI/ DGM DIPETH PALIT/ DH-C& NAME
SIGNATURE B j SIGNATURE
DATE T K ] DATE
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INSTRUMENT STUB DETAILS
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— 021.3x3.75 —~—

1.1t L

252 \

11V 4+ 640

NOTE

1. MATERIAL OF THE BOSS AND NIPPLE SHALL BE THE SAME AS THE PIPE INTO WHICH
IT IS WELDED AND CONFORM TO ANSI B16.11.

2. THE LENGTH OF NIPPLE SHOULD BE 250 MM.
3. STUB LENGTH SHALL BE 64mm UPTO 200Nb PIPE, 45mm ABOVE 200Nb PIPE SIZE.

4. STUB AND NIPPLE SHALL HAVE IBR CERTIFICATION, AS APPLICABLE,
ACCORDING TO PROCESS DATA

TITLE DRG. NO.
INSTRUMENT STUB DETAILS
FOR PRESSURE MEASUREMENT REV. 00
(SYSTEM PRESS UPTO 40Kq/Cm2, CLASS 3000#)
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NOTE

— 833.4x6.35 ——

1.1t AN

1756V 4+ 61D

1. MATERIAL OF THE BOSS AND NIPPLE SHALL BE THE SAME AS THE PIPE INTO WHICH
IT IS WELDED AND CONFORM TO ANSI B16.11.

THE LENGTH OF NIPPLE SHOPULD BE 250 MM.

3. STUB LENGTH SHALL BE 64mm UPTO 200Nb PIPE, 45mm ABOVE 200Nb PIPE SIZE.

4. STUB AND NIPPLE SHALL HAVE IBR CERTIFICATION, AS APPLICABLE,
ACCORDING TO PROCESS DATA

TITLE :

INSTRUMENT STUB DETAILS
FOR PRESSURE MEASUREMENT

(SYSTEM PRESS > 40Kg/Cm2, CLASS 6000#)

DRG. NO.

REV. 00
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DATE :

INSTRUMENTS CHECK LIST
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Technical specification for

T OXYGEN DOSING SYSTEM

Affe

REV. NO. 00 DATE :

2X660 MW STPP, MAITREE-BANGLADESH

Important notes for Quality assurance and checks shall be as follows:

1) The requirement indicated in the check list is minimal. Vender has to submit Quality
Plans/ Checklists for addressing the minimal requirement indicated in the check list and
also those indicated under clause B0.7 in the specification under Section-1A- customer’s
General Technical Specification — BO, as relevant to instruments. Vendor submitted
guality plans shall be subject to customer approval during detail engineering without any
commercial and time implication. For instruments for which checklist is not attached,
vendor’s Quality Plan for such items will also be subject to customer approval during
detail engineering without any commercial and delivery implication.

2) The inspection agencies indicated in the Checklists in specification may be ignored.
These will be aligned in line with approved Inspection categorisation plan during detail
engineering without any commercial and delivery implication.
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STANDARD CHECK LIST FOR C&I INSTRUMENTS

CHECK LIST FOR ANNUNCIATORS

Sl. Test / Checks Quantum Reference Doc./ |Agency ** Remarks
No. of check | Acceptance Norms (M| C | B
1 SEE NOTE-1 Plwl|V
CHECK FOR BELOW
TYPE/ MODEL
DIMENSIONS OF HARDWARE
MODULARITY
SEQUENCE
FACIA DETAILS APPROVED SPEC./
2 [FUNCTIONAL TEST 100% DATA SHEETS P{w]V
3 [IMMUNE TO STEP VARIATIONS |SEE NOTE-1 Plw]| Vv
IN THE POWER SUPPLY BELOW
4 |DEGREE OF PROTECTION FOR | TYPE TEST Plw]| Vv
ENCLOSURE
5 SEE NOTE-1 Plw]|V
I/R CHECK BELOW
6 [RESPONSE Plw]|V
Legend :

** M = Manufacturer / Sub-contractor, C = Contractor / Nominated Inspecting Agency, B = BHEL,
P = Perform, W = Witness, V = Verification

Note :

1. Quantum of check shall be as below :
100 % - By Manufacturer

2. Manufacturer to maintain calibrated instrument having better accuracy than the item
under test. Inspecting engineer shall check the same.

3. Manufacturer to carry out ROUTINE TEST on 100 %.

4. Contractor to provide compliance certificate for tests/checks verifid by contractor and
submit the same alongwith test certificates to be verified by BHEL.
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STANDARD CHECK LIST FOR C&I INSTRUMENTS

CHECK LIST FOR TRANSMITTER

Sl Test / Checks Quantum Reference Doc./ [Agency ** Remarks
No. of check | Acceptance Norms (M| C | B
1 CHECKS FOR PIWV
VISUAL.
MODEL/TAG No
2 [PROCESS CONNECTION SEE NOTE-1 PIW]V
3 |ACCURACY BELOW PlwWl Vv
4 |REPEATABILITY P{w|V
5 |HYSTERESIS P{w|V
6 |EFFECT OF TEMP VARIATION Plw]|V
ON ACCURACY APPROVED SPEC./
7 |SPAN/ZERO ADJUSTMENT DATA SHEETS PIWlV
8 |EFFECT OF SUPPLY VOLTAGE Plw]|V
VARIATION ONE / TYPE
9 [EFFECT OF LOADING (500 OHM Plw]|V
METERS)
10 SEE NOTE-1 Plwl|V
HIGH PRESSURE TEST BELOW
11 |BURN-IN TEST Plw]|V
ONE / TYPE
12 |DEGREE OF PROTECTION P{w|V
13 SEE NOTE-1 VIV]|V
ACCESSORIES AS APPLICABLE BELOW

Legend :
** M = Manufacturer / Sub-contractor, C = Contractor / Nominated Inspecting Agency, B = BHEL,
P = Perform, W = Witness, V = Verification

Note :

1. Quantum of check shall be as below :
100 % - By Manufacturer

2. Manufacturer to maintain calibrated instrument having better accuracy than the item
under test. Inspecting engineer shall check the same.

3. When material corelation are not available manufacturer's compliance to be provided.

4. Contractor to provide compliance certificate for tests/checks verifid by contractor and
submit the same alongwith test certificates to be verified by BHEL.
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STANDARD CHECK LIST FOR C&I INSTRUMENTS

CHECK LIST FOR SOLENOID VALVES

Sl Test / Checks Quantum Reference Doc./ [Agency ** Remarks
No. of check | Acceptance Norms (M| C | B

1 CHECK FOR PIwV

TYPE

MAKE

MODEL No.
2 |MATERIAL (BODY. Plw]|V

PLUNGER/TRIM)
3 |PORT SIZE Plw]|V
4 |CABLE CONNECTION SIZE PIW]|V

SEE NOTE-1 | APPROVED SPEC./ |P |W]| V |TYPETEST
BELOW DATA SHEETS CERTIFICATE TO BE
5 |ENCLOSURE CLASS FURNISHED BY
VENDOR
P W] V [TEST CERTIFICATE TO

6 |No. OF COILS & INSULATION BE FURNISHED FOR

CLASS INSULATION CLASS BY

VENDOR

7 |POWER SUPPLY CHECK PI{W]|V

IR / HV TEST PIW |V
9 |FUCTIONAL TEST PlW]|V

Legend :

** M = Manufacturer / Sub-contractor, C = Contractor / Nominated Inspecting Agency, B = BHEL,
P = Perform, W = Witness, V = Verification

Note :
1. Quantum of check shall be as below :
100 % - By Manufacturer
2. Manufacturer to maintain calibrated instrument having better accuracy than the item
under test. Inspecting engineer shall check the same.
3. Contractor to provide compliance certificate for tests/checks verifid by contractor and
submit the same alongwith test certificates to be verified by BHEL.
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STANDARD CHECK LIST FOR C&I INSTRUMENTS

CHECK LIST FOR PRESSURE & DP GAUGE

Sl. Test / Checks Quantum Reference Doc./ |Agency ** Remarks
No. of check | Acceptance Norms (M| C | B

1 [CHECK FOR P{W|V
SENSOR TYPE
DIAL SIZE

MODEL NO/TAG NO
RANGE/SCALE

SWITCH CONTACT RATING &
NOS. SEE NOTE-1
END CONNECTION BELOW

2 |CALIBRATION PIW]V
ACCURACY

REPEATABILITY
SET POINT ADJUSTMENT APPROVED SPEC./

3 OVER PRESSURE & LEAK TEST DATA SHEETS PIW|Y

4 |OPERATION OF PRESSURE. ONE PlW|V
RELIEF DEVICE

5 |REVIEW OF TC FOR FOR LOT VIV]|V
MATERIALS OF SENSOR
MOVEMENT

PROCESS CONNECTION
HOUSING

6 [REVIEW OF TC FOR DEGREE TYPE TEST VIiV]V
OF PROTECTION

7 SEE NOTE-1 VIV]|V
ACCESSORIES AS APPLICABLE BELOW

Legend :
** M = Manufacturer / Sub-contractor, C = Contractor / Nominated Inspecting Agency, B = BHEL,
P = Perform, W = Witness, V = Verification

Note :

1. Quantum of check shall be as below :

100 % - By Manufacturer

2. Manufacturer to maintain calibrated instrument having better accuracy than the item
under test. Inspecting engineer shall check the same.
Manufacturer to carry out ROUTINE TEST on 100 %.
When material corelation is not available, MFR's compliance to be provided
5. Contractor to provide compliance certificate for tests/checks verifid by contractor and

submit the same alongwith test certificates to be verified by BHEL.

hw
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T OXYGEN DOSING SYSTEM

Affe
: 2X660 MW STPP, MAITREE-BANGLADESH REV.NO. 00 ‘ DATE :

Please refer clause no. B0.6.2 in the specification under Section-lIA- customer’s General
Technical Specification — BO for applicable codes and standard.
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INSTRUMENT INSTALLATION DIAGRAM
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-
—
o TWO VALVE MANIFOLD WITH VENT PLUG
< £ 10 PORT SIZE @ 1/2” NPTF / MATL : SS316 01
v 5 PR. TESTING : 3000PS|
E &
- = FORGED GLOBE VALVE
w2 09 BODY : ASTM A105 01
2+ SIZE : 1/2” NB-SW / CL : 800
- w
g v FORGED TEE / AS PER ANSI B16.11
L C 08 MATL. : ASTM A105 01
> v SIZE : 1/2" NB-SW / CL : 3000
] 8 —
< T e FORGED COUPLING / AS PER ANSI B16.11
e 07 MATL : ASTM A105 A/R
I SIZE : 1/2” NB-SW / CL. 3000
N - W
_ m [
L v C IMPULSE PIPE
o - @ 06 MATL : ASTM A106 Gr. C A/R
- = SIZE : 1/2” NB-SCH 80
O Yoo
= o =
—_— 05 HALF COUPLING / 1/2” NB-SW /AS PER ANSI B16.11 o1
o @ MATL : ASTM A105 /CL. 3000
; - &
E—
o~ o TUBE FITTING / DFDC
> c 04 MATL. : SS316 03
n e 9 SIZE : 1/2” NPTM X TO SUT 1/2” 0D SS TUBE
o 2 F
—~ 35 BULK HEAD UNION / COUPLING
v = 03 CL : 3000 LBS / 1/2" NB-SW 1No.
Ty MATL : ASTM A105/AS PER ANSI B16.11
[ [
© o
c o TUBE / MATL. : SS316 ASTM A 213 TP 316 H
= o SIZE : 1/27 0D X 2.1 mm THK. AR
g )
5]
o TEE TUBE UNION / MATL. : SS316
= 2 01 SIZE : OD OF 1/2" NB — PIPE X 01
c o+ TO SUIT TO 1/2" OD SS TUBE
}7
- ITEM
= o ITEM DESCRIPTION QTY/INST.

429




JOVd LXaN H343d9 IWIHTIVN 4O 111 404 ¢
JO4N0S MO138 H3LHNSNVSL L

o

™

310N

fmg\mg JAISNI 3dId Z<mow

gl

PE-DG-421-145-1555
REV. NO. 00
PAGE

<.><
©

70

<

[
MOVY/3INSOTONT 40
@\ @ AHINT dOL B
Z2wo/By O < Sl ainssald alaym

papinoid aqg 0] aAeA 1001 8|qnoQd

7
4

Auedwoy 8yl 01 1S3J3JUl 3yl 0 1ejuawidiap AemAue ul Aj1adipul Jo A1139J41p DIsN 20 10U |SNW 1|

‘DallWIT S1eIIJ10313 Aaesy Jedeyg Jo Atdadoad sul sI JUSWNIOp SIU UO UOIJPWJICLUI 3Y |

AVIENATIINOD ONV ITHDIG AdO)J




PE-DG-421-145-1555

REV. NO. 00

PAGE :

COPY RIGHT AND CONFIDENTIAL

The informafion on this documenf Is the property of Bharat Heavy Electricals Limited.

It must not be used directly or indirectly in anyway defrimental fo fhe interest to the Company.

TWO VALVE MANIFOLD + VENT PLUG / PR.TESTING: 3000 PSI

1 MATL. : SS316, PORT SIZE : 1/2” NPTF 01
TUBE FITTING/DFDC/, MATL. : SS316 03

10 SIZE : 1/2" NPTM x TO SUIT 1/2” 0D SS TUBE.
TUBE MATL. : ASTM A213 TP 316 H

. SIZE : 1/27 0D x 1.13 mm THK. AR

05 DRAIN POT: 2" NB Sch 80 o
BODY: A106 Gr. C / CONN. 3/4” NB — SW
HALF COUPLING / 3/4" NB-SW /AS PER ANS| B16.11

07 MATL : ASTM A105 /CL. 3000 01
GLOBE VALVE / CL. 800

06 SIZE : 3/4” NB-SW 02
BODY: ASTM A105
TEE TUBE UNION; MATL. : SS316

05 SIZE : 0D OF 3/4” NB PIPE x SUIT TO 1/2" OD — TUBE 01
RATING : 3000

04 FORGED EQUAL TEE/AS PER ANSI B16.11/RATING : CL 3000 01
SIZE : 3/4" NB-SW ; MATL. : ASTM A105
FORGED BULK HEAD UNION / AS PER ANSI B16.11

03 RATING : ANSI CL. 3000 01
SIZE : 3/4” NB — SW/MATL. : ASTM A105
FORGED COUPLING/AS PER ANS| B16.11

02 SIZE : 3/4" NB — SW / RATING : ANSI CL 3000 A/R
MATL. : ASTM A105
IMPULSE PIPE; SIZE : 3/4” NB - SCH 80

01 MATL. : ASTM A106 Gr. C A/R

TNEOM ITEM DESCRIPTION QTY/INST.
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T OXYGEN DOSING SYSTEM
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2X660 MW STPP, MAITREE-BANGLADESH REV.NO. 00

DATE :

DRIVE CONTROL PHILOSOPHY
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Technical specification for

SV OXYGEN DOSING SYSTEM

Affer

2X660 MW STPP, MAITREE-BANGLADESH REV.NO. 00 DATE :

JB TERMINATION DIAGRAM
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TITLE : SPECIFICATION NO. PE-TS-421-154-A002
2 X 660MW MAITREE SUPER THERMAL POWER
PROJECT SECTION Il
SUB SECTION

TECHNICAL SPECIFICATION FOR OXYGEN

DOSING SYSTEM REV. NO. 00

DATE : 21.11.2017

SECTION - llI
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DOSING SYSTEM

TITLE : SPECIFICATION NO. PE-TS-421-154-A002
2 X 660MW MAITREE SUPER THERMAL POWER
PROJECT SECTION Il
SUB SECTION
TECHNICAL SPECIFICATION FOR OXYGEN REV. NO. 00 DATE : 21.11.2017

SCHEDULE OF PRE-BID CLARIFICATION

All clarification from the Technical Specification shall be filled in by the BIDDER clause by clause in this format only.

VOLUME

SECTION

CLAUSE
NO.

PAGE SPECIFICATION
NO. REQUIREMENT

CLARIFICATION

REASONS FOR
CLARIFICATION
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TITLE : SPECIFICATION NO. PE-TS-421-154-A002
2 X 660MW MAITREE SUPER THERMAL POWER

PROJECT SECTION Il

SUB SECTION

TECHNICAL SPECIFICATION FOR OXYGEN

DOSING SYSTEM REV. NO. 00 DATE : 21.11.2017

The bidder shall confirm compliance with following by signing/ stamping this compliance certificate and furnishing same with the

offer:

1.

10.

11.

COMPLIANCE CUM CONFIRMATION CERTIFICATE

The scope of supply, technical details, construction features, design parameters etc. shall be as per technical
specification & there are no exclusions/ deviations with regard to same.

QP/ test procedures shall be submitted in the event of order based on the guidelines given in the specification & QP
enclosed therein.

QP will be subject to BHEL/Customer approval in the event of order & customer hold points for inspection/ testing
shall be marked in the QP at the contract stage. Inspection/ testing shall be witnessed as per same apart from review
of various test certificates/ Inspection records etc.

The charges for 3rd party inspection (Lloyds, TUV or equivalent) for imported components shall be included in the
base price of the equipment by the bidder.

All drawings/data — sheets etc. to be submitted during contract shall be subject to BHEL/Customer review/ approval.
GA drawings, as submitted with offer at tender stage are for reference purpose only and shall be subject to approval
during contract stage.

There are no other deviations with respect to specification other than those furnished in the ‘Schedule of Deviations’'.

The offered materials shall be either equivalent or superior to those specified. Also for components where material is
not specified it shall be suitable for intended duty, materials shall be subject to approval in the event of order.

The commissioning spares (if any) are supplied on ‘As Required Basis’ & prices for same included in the base price
(If bidders reply to this is “No commissioning spares are required” and if some spares are actually required during
commissioning same shall be supplied by bidder without any cost to BHEL).

All sub vendors shall be subject to BHEL/CUSTOMER approval.

Any special tools & tackles, if required, shall be in bidder’s scope.

Performance guarantee test parameters shall stand valid till the satisfactory completion of Performance guarantee
test and its acceptance by BHEL/Customer.

Prices for recommended spares (if any) for three year operation shall be furnished separately and not to be included
in the base price.
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TECHNICAL SPECIFICATION FOR OXYGEN

TITLE : SPECIFICATION NO. PE-TS-421-154-A002
2 X 660MW MAITREE SUPER THERMAL POWER
PROJECT SECTION Il
SUB SECTION

DOSING SYSTEM REV. NO. 00

DATE : 21.11.2017

DECLARATIONS

certify that all the technical data and information pertaining to this

specification are correct and are true representation of the equipment/system covered by our format proposal number Dated
....................... and there is no deviation to the specification.

| hereby certify that | am duly authorized representative of the Bidder's company whose name appears above my signature.

Bidders Company Name

Authorized representative’s
Signature

Name

Bidder's Name

The bidder hereby agrees to fully comply with

the requirements and intent of this
specification for the price indicated
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DEVIATION SHEET (COST OF WITHDRAWL)

/ATl 2 X 660MW MAITREE SUPER THERMAL POWER PROJECT

TECHNICAL SPECIFICATION FOR OXYGEN DOSING SYSTEM

TECH SPEC NO: PE-TS-421-154-A002

TENDER ENQUIRY REFERENCE:-

NAME OF BIDDER:-

REFERENCE OF NATURE OF

PRICE SCHEDULE COST OF
SL | VOULME/ | PAGE CLAUSE NO. SP.II—EEC(I:IL-‘I?II::‘QEN/ COMPLETE DESCRIPTION OF Wﬁ'OHSD-II—?g\'/:VL ON WHICH COST | WITHDRAWL OF |REASON FOR QUOTING
NO | SECTION NO. TENDER DOCUMENT DEVIATION OF DEVIATION OF WITHDRAWL OF DEVIATION DEVIATION
DEVIATION IS (POSITIVE/
APPLICABLE NEGATIVE)

TECHNICAL DEVIATIONS

COMMERCIAL DEVIATIONS

PARTICULARS OF BIDDERS/ AUTHORISED REPRESENTATIVE

NAME DESIGNATIONS SIGN & DATE

NOTES:

1. For self manufactured items of bidder, cost of withdraw! of deviation will be applicable on the basic price (i.e. excluding taxes, duties & freight) only.

2. For directly dispatchable items, cost of withdrawl of deviation will be applicable on the basic price including taxes, duties & freight.

3. All the bidders have to list out all their Technical & Commercial Deviations (if any) in detail in the above format.

4. Any deviation not mentioned above and shown separately or found hidden in offer, will not be taken cognizance of.

5. Bidder shall submit duly filled unpriced copy of above format indicating "quoted" in “cost of withdrawl of deviation" column of the schedule above along with their Techno-commercial offer, wherever
applicable.

6. Bidder shall furnish price copy of above format along with price bid.

7. The final decision of acceptance/ rejection of the deviations quoted by the bidder shall be at discretion of the Purchaser.

8. Bidders to note that any deviation (technical/commercial) not listed in above and asked after Part-1 opening shall not be considered.

9. For deviations w.r.t. Payment terms, Liquidated damages, Firm prices and submission of E1/ E2 forms before claiming 10% payment, if a bidder chooses not to give any cost of withdrawl of deviation
loading as per Annexure-VIIl of GCC, Rev-06 will apply. For any other deviation mentioned in un-priced copy of this format submitted with Part-1 bid but not mentioned in priced copy of this format submitted
with Priced bid, the cost of withdraw! of deviation shall be taken as NIL.

10. Any deviation mentioned in priced copy of this format, but not mentioned in the un-priced copy, shall not be accepted.

11. All techno-commercial terms and conditions of NIT shall be deemed to have been accepted by the bidder, other than those listed in unpriced copy of this format.

12. Cost of withdrawl is to be given seperately for each deviation. In no event bidder should club cost of withdrawl of more than one deviation else cost of withdrawl of such deviations which have been
clubbed together shall be considered as NIL.

13. In case nature of cost of withdrawl (positive/negative) is not specified it shall be assumed as positive.

14. In case of descrepancy in the nature of impact (positive/ negative), positive will be considered for evaluation and negative for ordering.
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