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TITLE:

1

BHEL DOCUMENTS NO.: PE-TS-401-160-A001
TECHNICAL SPECIFICATION FOR VOLUME 1I-B
MILL REJECT HANDLING SYSTEM
SECTION -C
X500MW UNCHAHAR TPP,STAGE-IV E:;’é NO. 00 | DATE: 201072014

ANNEXURE -V

PAINTING SCHEDULE

BHEL - PS - PPEI: NOIDA, SECTOR-16A, U.P.-201301
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Client
LOI/Order Ref. No.

Job No.

BHEL Doc. Ref. No.:

Project
PAINTING SCHEDULE
SI. Equipments Surface Primer Coat Intermediate coat Finish Coat Total DFT| Colour Remarks
No. Preparation Type No of | DFT per Type No of DFT per Type No of | DFTper coat | (Micron) | Shade
coats coat coats coat coats (Micron)
(Micron) (Micron)

| |Self Manufactured
(Fabricated Items)

A) |Denseveyor Pyrite  [Deagreasing & Heat resistant 2 20 ~ ~ ~ Heat resistant 2 20 ~ 80
Hopper Mechanical aluminium paint aluminium paint

cleaning with wire
brushing/Hand
tool (Sa1/St2/St3
as applicable)

B) |Air Receiver, Bunker |Deagreasing & HB Zinc Phosphate 2 35-45 ~ ~ ~ Synthetic 2 20-25 ~ 110-140|Ref.
Discharge Gate , Mechanical (Alkyd medium) enamel (Alkyd Annexure-
Pressure Relief cleaning with wire medium) as per | enclosed
Valve, Terminal Box. [brushing/Hand 1S:2392

tool (Sa1/St2/St3
as applicable)

C1) |Pneumatic Panel for |Seven Tank HB Zinc Phosphate 2 35-45 ~ ~ ~ Synthetic 2 20-25 ~ 110-145|Ref.
Denseveyor Process (Alkyd medium) enamel (Alkyd Annexure-

medium) as per I enclosed
1S:2392

C2) [Compressor Panel, |Seven Tank HB Zinc Phosphate 2 35-45 ~ ~ ~ Synthetic 2 20-25 ~ 110-145|Ref.

Main Control Panel |Process (Alkyd medium) enamel (Alkyd Annexure-
medium) as per I enclosed
1S:2392

Il |Bought Out Items

1 |Conveying air Deagreasing & HB Zinc Phosphate 2 35-45 ~ ~ ~ Synthetic 2 20-25 ~ 110-140|Ref.
compressor, Motors  |Mechanical (Alkyd medium) enamel (Alkyd Annexure-

cleaning with wire medium) as per | enclosed
brushing/Hand 18:2392

tool (Sa1/St2/St3

as applicable)

2 |Plate Valves Deagreasing & Heat resistant 2 20 ~ ~ ~ Heat resistant 2 20 ~ 80
(Cylinder Optd. & Mechanical aluminium paint aluminium paint
Hand Wheel Optd.) , [cleaning with wire
Metallic Expansion  |brushing/Hand
Bellow . tool (Sa1/St2/St3

as applicable)

3 | C.lvalves, Rupture |Deagreasing & Red Oxide Zinc 2 25-35 ~ ~ ~ Synthetic 3 20-25 ~ 110-145|Ref.
Disc, Chain Pulley  |Mechanical Chromate as per enamel (Alkyd Annexure-
Block & Bag Filter cleaning with wire |1S:2074  (Alkyd medium) as per I enclosed
Casing brushing/Hand medium) 18:2392

tool (Sa1/St2/St3
as applicable)

4 |Structural Steel works|SA 2 1/2 Inorganic Zinc 1 75 Epoxy 1 75 Epoxy based 2 35 ~250 |Ref. Site Painting
including mill rejects Silicate Primer based two pack finish Annexure-|Work
storage bunker Titanium paint | enclosed

di-oxide
Final coat of PU 1 30
paint

5 |Compressed air Deagreasing & Red Oxide Zinc 2 25-35 ~ ~ ~ Synthetic 3 20-25 ~ 110-145|Ref. Site Painting
piping, Mill Rejects  |Mechanical Chromate as per enamel (Alkyd Annexure-|Work
conveying piping, cleaning with wire [1S:2074 (Alkyd medium) as per | enclosed
cooling water piping, |brushing/Hand medium) 1S:2392
service water piping. |tool (Sa1/St2/St3
pipe fittings and ACI |as applicable)

Bends.

Notes:

1 Surface preparation shown is as per Swedish standard SIS 05-5900.Degreasing will be as per Standard SSPC-SP1
2 GM/ SS Valves and Galvanised Instrument Air Pipes will not be painted.
3 All instruments shall be painted as per manufacturer standard practice.

4 Method of painting application shall be as per paint manufacturer's recommendation.
5 Colour coding will be as per NTPC document no:QS-01-DIV-W-04 , Rev-1
6 ltem/Material as per s.no 4 & 5 shall be painted at site.
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ANNEXURE - A

COLOUR AND CODING SCHEME

SlI. No. Equipment Ground Colour Identification Tag/Band Legend Remarks
Description
Colour | RAL [ Colour [ISC No.| Equivalent
RAL No.
1 Air Receiver Blue 5012 | White 9010
2 Motor Blue 5012 Enamel Paint to be
used
3 Pneumatic panel for |Blue & 5012 Front & Rear panels
Denseveyor Grey 9002 in Grey.End Panels
sides in Blue
4 Conveying Air Blue 5012 ' White 9010 Identifying legends to
Compressor/After be used
Cooler
5 Compressor panel, Grey 9002
main control panel
6 Rupture Disc,Bag Grey 9002
filter casing ,Bunker
Discharge gate,
Pressure Relief Valve,
Terminal box
7 Structural steel works |Blue & 5012 Primary strl
including mill rejects | Grey 9002 menbers(columns &
storage bunker beams) in Blue
Secondary members
in Grey
8 Compressed air Grey 9002 Sky 101 PA
piping, Valves & Blue
Fittings.
9 Mill rejects convey Grey 9002 White 9010
piping valves &
fittings, ACI Bends
10 Service water lines, Grey 9002 Sea 217 RW/
valves & fittings Green SwW
11 DMCW water lines, Grey 9002 Sea 217 DMW
valves & fittings Green
12 Chain Pulley Block Golden | 1004
with Monorail Yellow
13 Hook Signal | 3001
Red
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CLAUSBE HO.

TECHNICAL REQUIREMENTS iy E g

1.14.00

2.00.00

2.00.00

2.02.00

2.02.01

2.02.02

2.02.03

2.02.04

2.02.05

Drains & vents X X X
Fuel oit {if any} X X X P X

Recirculation pipes along with valves, breakdown orifices etc. shail be provided for
important pumping systems as indicated in respective process and instrumentation
diagrams {p&ids). The recirculation pipe shall be sized for minimum 30%design flow
of single pump operation or the recommended flow of the pump manufacturer
whichever is higher.

TECHNICAL SPECIFICATION
GENERAL

Specific technical requirements of low-pressure piping, fitlings, supports, valves,
specialties and tanks etc. have been covered under this Sub-section. it includes
details pertaining to design and material of construction for piping, filtings, valves,
equipment, etc. cleaning/surface preparation application of primer and painting on
over ground piping. It also includes deiailed technical requirement of laying
underground/buried piping including water proofing/anti sorrosive protection. It also
covers design, engineering, manufacturing, fabrication, technical details of piping,
valves, specialties, piping hangers / supporis, tanks ete.

Pipes and fittings

All tow pressure piping systems shall be capable of withstanding the maximum
pressure in the corresponding lines at the relevant temperatures. However, the
minimum thickness as speacified in the following clauses and or respective codes for
pipes and fittings shall be adhered io. The bidder shall furnish the pipe sizing/
thickness calculation as per the criteria mentioned above under LP piping equipment
sizing criteria of this Technical Specification.

Piping and fittings coming under the purview of IBR shall be designed satisfying the
requirerments of IBR as a minimum.

Supporting arrangement of piping systems shall be properly designed for systermns
where hydraulic shocks and pressure surges may arise in the system during
operation. Bidder should provide necessary protective arrangement like anchor
biocksfanchor bolt etc. for the safeguard of the piping systems under above
mentioned conditions. The requirement will be, however, worked out by the
contractor and he will submit the detailed drawings for thrust/anchor block to the
Employer. External, and internal, attachments to piping shal be designed so as not
to cause flattening of pipes and excessive localized bending siresses,

Bends, loops, off sets, expansion or flexible joints shall be used as required in order
to prevent overstressing the piping system and to provide adequate flexibility.
Flexibility analysis (using software packages such as Caesar-l! eic.) shail be carried
out for sufficiently long piping (straight run more than 300M).

Wherever Bidder's piping coming under this specification, terminates at an
equipments or terminal point not included in this specification, the reaction and the
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CLAUSE NO.

TECHNICAL REQUIREMENTS pa g
MTRPG

2.06.02

2.068.03

2.07.00
2.07.01

2.07.02

2.07.03

2.07.04

2.07.05

to welding of pipe-to-pipe joint. Thus the last erection joint shali be flanged
joint.

Welded

(&) For making up welded joints (butl weld or socket weld) the welding shall be
performed by manual shielded metal arc process in accordance with the
requirements specified ‘elsewhere in the spec. Any welder employed for
carrying buit welding shall be gualified as per ASME section IX for the type of
joints he is going to weld. Jointing by butt weld, or socket weld shall depend
upon the respective piping material spacifications.

Flanged

(a) Fianged connections for pipes are io be kept to the minimum and used only
for connections to vessel, equipments, flanged valves and other fittings like
strainerftrapsiorifices etc. for ease of connection and maintenance etc.
Rubber lined pipes shall be flange joined only.

(b} All flanged valves intended for installation on steel piping system, shall have
their flanges driled 1o ANSI B 16.5 (or equivalent) and according to the
pressure class slated in their respective piping material specification.

{c) Drifling on flanges of flanged valves must correspond to the drilling of flanges
o the piping system on which the valves are installed.

Bends/eibows/mitre bends/ Tees/ Reducers & other fittings
Unless otherwise specified elbows shall be of long radius type.

For pipe sizes up to 65hb, long radius forged elbows or seamless pipe bends shall
be used. Pipe bends, if used, shall be ccid bent to a radius measured to the cenire
lina of pipe of 3 to 5 times the pipe diameter,

For steel pipes 80 Nb and above, seamless long radius forged elbows shall be used.
For pipe size 350Nb and above mitre bends may be used for all pipes except rubber
lined pipes. The bend radius shall be 1% times the nominal pipe diameter, 80 deg.
bends (mitre) shall be in 4 pieces (3 cuts) and 45 deg. mitre bends shall be in 3
pleces 2212 deg. Fabrication of mitre bends shall be as detailed in BS 2633/B5534,

Mitre bends are not acceptabls in case of rubber lined mild steel pipes,

For pipe fittings such as reducers and ises, the material shalt be to asim-a-234 gr.
WPB up to 300 NB. For pipe reducers and tees above 300 NB, the fittings may be
fabricated conforming to parent pipe material, Provision of compensation pads shall
be kept as per ANSI B 31.1. The fitting shall conform to the dimensional standard of
ANSI| B-18.9.

However, for pipes up to 150 NB, pipe fittings may be supplied with material and
dimension conforming to 1S 1239 in.case parent pipes also conform to 1S 1239,
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CLAUSE NO.

TECHNICAL REQUIREMENTS paadis

MTEC

2.09.04

2.00.05

2.16.00

2.10.01

2.10.02

2.10.03

2.10.04

12.11.00

i Alternatively, the anti-corrosive protection can consist of anti-corrosive
protection Coal-tar tapes. Material and application of tapes shall conform to
AWWA-C-203. These-tapes shall be applied hot over the cold coal tar primer
preferably in steps of 2mm thickness so as to cover the spiral edges of the
first tape by the application of second tape. The total thickness of the finished
protective coating shall be 4.0 mm minimum.

Trench bed preparation and back filling

Prior to lowering and laying pipe in any excavated trench, the bottom of the trench
may require to be back filled and compacted (or as the case may be) to provide an
acceptable bed for placing the pipe. Bed preparation in general shall be as per IS:
5822,

Laying of galvanized steel (Gl) pipes

All the joints shall be screwed with socket or flanged. Screwed ends of Gi pipes shall
be thoroughly cleaned and painted with a mixture of red and white jead before
jointing Threaded portion on either side of the socket jcint shall be applied with Zinc
silicate paste. '

“All the provisions for trenching’ bed preparation’ laying the pipe application of primer’

coating’ wrapping with tapes and back filling efc. as indicated for "aying of buried
piping” and " anti corrosive protection for buried piping" are applicable for buried
galvanized steel {G1) pipes also. :

Cleaning and flushing

Al piping shail be cleaned by the Bidder before and after erection to remove greass,
dirt, dust, scale and welding slag.

Before erection all pipe work, assemblies, sub-assemblies, fitlings, and components,
etc. shall be thoroughly cleaned internally and externally by blast cleaning or by
power driven wire brushes and followed by air-blowing. The brushes shall be of the
same or similar material as the metal being dleaned. Cleaning of Galvanized pipes
shall be done in such a manner that the coating on MS pipe is not affected.

After erection, 3!l water lines shall be mass flushed with water. The cleaning
_velocilies in water lines shall be 1.2-1.5 times the operaling velocities in the
pipelines. ’ '

All compressed air'pipa work shall be cleaned by blowing compressed air,
Surface preparation and painting

Pipes shall be cleaned both internally and externally thoroughly by blast-cleaning or
power ool cleaning method as indicated above.. In case of oil piping, deaning will
have o be done by pickling. No painting is required on galvanized pipe surface or
galvanized steel surface, However, necessary color banding for identification as per
color code shali be done. External surface of piping shall be cleaned and
prepared as indicated below.
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CLAUSE NO. TECHNICAL REQUIREMENTS

{b) The valves as well as all accessories shall be designed for easy disassembly
and maintenance.

(c) Valves o be installed outside shall be required to have the stem properly
protected against atmospheric corrosion.

(d) All rising stem valves shall be provided with back seat to permit repacking (of
glands) with vaives in operation, All valves shall preferably be of outside
screw and yoke type.

{e) All valves shall be closed by rotating the hand wheel in the clockwise
diraction when looking at the face of the hand wheel. In case where the hand
whesl is not direcily attached to the valve spindle suitable gearing shall be
introduced.. - :

{f) All valves shall have indicators or direction clearly marked on the hand-wheel
so that the valves opening/closing can be readily determined.

{g) Special attention shall be given to operating mechanism for large size vaives
with a view to oblaining quick and easy operation ensuring that a minimum of
maintenance is required. For valves of size 350mm and above either bevel or
spur gearing shall be provided to facilitate manual operation.

{h) The valves coming i vacuum lines shall be of extended gland type andfor
B water sealed,
{i) The actualor-operated valves shall be designed on the basis of the
following:
hH The internal parts shall be suitable to support the pressure caused by
: the aciuators;
(2}  The valve-actuator unit shall be suliably stiff so as not to cause
vibrations, misaljgnments, alc.
(3) Al actuator-operated valves shall be provided with hand operated
gearing - mechanism also.
{4)  All actuators operated valves shall open/ close fully within lime
required by the process.
£ {i Valves coming under the purview of IBR shall meet IBR requirements.
£ {x3 (Gate/sluice valves shall be used for isolation of flow. Gate valves shall be
provided with the following accessories in addition to other standard items:
D Hand wheel
{2) Positicn indicator (for above 50 mm NB valve size)
J SINGRAULI STPP STAGE-N TECHNICAL SPECIFICATION SUB-SEGTION-A-07 PAGE
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CLAUSE NO. TECHNICAL REQUIREMENTS e ir ]
I MTPC

2.13.02 VALVE BODY MATERIAL
Valve body material for various services shall be as follows:

Valve body material for water application like circulating water, Secondary circuit
auxiliary cooling water of ECW system, Raw water, Ash water make-up, service
water, clarified water, DM cocling water (pH corrected} & drinking water shall be cast
iron for sizes 65NB and above; gun-metal for sizes 50 Nb and below.

For compressed air application, valve material shall be galvanized cast carbon steel
or galvanized forged carbon steel for sizes 65 mm NB & above and Gun metaf for
sizes 50 NB and below.

DM water: S8 body and disc along with SS internals.

Condensate: Cast Carbon Steel / Forged Carbon Sieel.

2.13.03 The design, material, construction, manufacture, inspection, tesling and
performance of valves shall comply with all currently applicable statuies, regulations
and safety codes in the jocality where the valves will be installed. The valves shall
conform to the latest editions of applicable codes and standards as mentioned
elsewhere. Nothing in this specification shall be construed to relieve the Bidder of his
responsthility. Valves in general shall conform to the requirements of the following
standards.

Standards and Codes
AWWA-C-504 Rubber seated butterfly valves.
BS-5155/EN-593 Cast iron and carbon steel butterfly valves for general
nurpose. '
15-778 Gun-metal gate, giobe and check valves for general
purpose.
BS-5154 Copper alloy globe/globe siop and chec:k and gate
) valves for general purpose,
15-780 Siuice valves for water works purpose (50-300
mm size)
18-2906 ‘ Sluice valves for water works purpose (350-1200 mm
size)
18-5150 Cast iron wedge and double disc gate for general
purpose.
BS-5152 Specification for cast iron globe valves.
BS-5153 - Cast iron check valves for general purpose.
SINGRAULI STRP STAGE-II TECHNICAL SPECIFICATION SUB-SECTION-A-07
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CLAUSE NO.

TECHNICAL REQUIREMENTS bz rifid e
. BAITPC

2.13.04

213.06

2.13.06

2.13.07

2.13.08

2.14.00

2.14.01

15-6312 Bwing check type reflux (non-return) valves.

ANSI B 18.34 Standard for valves.

API-594. Standard for Dual-check valves.
API-600 Steel gate valves.

Vajves face to face and other relevant
dimension.

ANSI-B-16.10

APIBQS Vél&es inspeciion test.
End Connections

The end connections, shall comply with the following:
Socket welding {SW) - ANSI B 18.11

Bult Welding (BW) - ANSI B 16.25.

Threaded (SC) - ANSI B 2.1

‘Flanged (FL) - ANSI B 16.5& AWWA-C-207(steel flanges), ANSI B 16.1 (Cast Iron

flanges)

All cast iron body valves (gate, globe and non-retumn) shali have flanged end
connections; (screwed ends for Ductile D.2NI body valves are not acceptable).

All steel and stainless steel body valves of sizes 86 mm and above shall have
flaniged or butt welding ends. Valves of sizes below 65mm shall have flanged or
socket welded ends. Compatibility of welding between valve body malerial and
connecting pipe material is a pre-requisite in case of butt-welded joinis.

All gun metal body valves shall have screwed ends.

All flanged end valves/specialties. shall be furnished along with matching counter
flanges, fasieners, gaskets etc. as required to complete the joints. :

Check Valves
Check valves shall. comply with the following characleristics:

{a) For bore grester than 2" the valves must be swing check type or dual plate
check type suitable for installation in ali positions (vertical and horizontal},

{b} For bore smaller than or equal to 2" the valves must be of the piston type to

be installed, in horizontal position.”
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