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CLAUSE NO.
QUALITY ASSURANCE padidist

NTPG
FUEL OIL HANDLING SYSTEM
Tanks and Vessels
1. Only Qualified welders as per approved WPS and PQR shall be deployed for fabrication of
tanks.
2. Dimensional checks, during in-process and final inspection, shall be carried out for

alignments, circularity, verticality, orientation of connections, slope of bottom plate etc.

3. NDT on weld joints shall be done as per relevant / applicable standard. However, minimum
requirement of NDT , as given below, shall be complied :

a. 100% DPT on root run ( butt welds / back-gouged welds ).
b. 100% DPT on all finished welds.
C. RT on butt welded seams ( which shall cover ‘T’ / Cross joints ) as per design code
/ Standard..
4. All tanks shall be subjected to hydraulic test. Other tests, as per relevant code, given below

shall be applicable :

a. Vacuum test for bottom plate seam testing and annular plate.

b. Air / vacuum test for roof testing.

Fuel Oil Pumps/Drain Oil Pump/Water

ing shall be hydraulically tested at a presste 150% of specified shut off head or 2
times worki ressure (whichever is higher) for leak tig

Rotating parts i.e. Scre
requirements of code ISO: 1

Rotors shall be statically and dynamic
Gr. 6.3 or better.

balanced as per

tors / Screws shall be subjecte
condition ard DPT after machining.

DT i.e. UT (dia. is >=50mm) at proo

4. All pumps shall be performance tested as per relevant / a

SINGRAULI STPP STAGE-III TECHNICAL SPECIFICATION SUB-SECTION-E-87 PAGE
(1X500 MW) SECTION - VI FOH MECHANICAL 10F3
EPC PACKAGE PART-B
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CLAUSE NO.
QUALITY ASSURANCE padidist

NTPG
PIPING, VALVES, STRAINERS AND FITTINGS:
1. All pipes and fittings shall be tested as per applicable code. Welds of Steam Pipe joints
shall be 10% radio graphed and 100% DP tested.
2. Pipes dia 450mm and above if fabricated from plate as well as fabricated fittings shall be

hydro tested at 1.5 times design pressure. All such fabrication welds are also to be 100%
DP tested after root run and on finished welds.

3. All valves shall be hydraulically tested for body, seat and back seat (as applicable) as per
relevant standard. Check valves shall also be tested for leak tightness test at 25% of the
specified seat test pressure.

4, Valves shall be offered in unpainted condition.

5. Functional checks of the valves for smooth operation, valve travel, opening and closing time
shall be checked. Current drawn by actuators shall also be checked.

6. Fire safe test for ball/Plug valves shall also be done as per applicable codes/standard.

7. Strainer body shall be hydraulically tested and Pressure drop v/s flow rate test shall be done
for Strainers. Weld joints are to be DP tested.

CTION HEATERS / FLOOR COIL HEAJERS:

[l pipes / tubes / plates shall be tested as per applicable code.

4, Hydro test for shell side and tube side shall be done at 158% of specified design pressure
(including temp. sorrection) for respective sides. Complete heating coils shall also be
hydrotested.

5. Dimensinal Checks, NDY, Heat treatment shall be done on dished en

applicable code.

as per relevant /

er relevant
%

6. NDT on weld joints, including
/ applicable standard. However
radiographed as minimum require

Id joints of dished ends if any, shall be done a
r weld joints under Steam Pressure are to be 1

SINGRAULI STPP STAGE-III TECHNICAL SPECIFICATION SUB-SECTION-E-87 PAGE
(1X500 MW) SECTION - VI FOH MECHANICAL 20F3
EPC PACKAGE PART-B
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CLAUSE NO.
UALITY ASSURANCE padidist
Q NTPG

Insulation :

1. Rockwool/Mineral Wool/Glass Wool shall be tested as per relevant|S. However Thermal
onductivity type test shall be minigaum once in six months as per 1Sy
2. Lagging/Cladding shall be tested as per\elevant Standard to meet data sheet requirements.

Monorail Hoists;

1. 100% RT on\ension joints, 10% RT on compressioh,joints of butt welds shall be done
m or more shall be UT tested.
3. Chain pulley block shall be tested as per 1S:3832

4, Deflection, load, overload\and travel check as per 1S:3177 shall be doge on assembled
HOT.

Flex Hoses

Tests such as Adhesion, Property before and after aging, swelling, tensile, elongation at break for
rubber and vacuum test, pressure test, burst/proof pressure test, dimension of finished hose shall
be carried out as per relevant standard.

Pressure Reducing Station, Steam Tra

Functional theck to meet the data sheet requirem
shall be carried~qut for individual component as well as

s and pressure test at 1. Design Pressure
assembled pressurized system.

SINGRAULI STPP STAGE-III TECHNICAL SPECIFICATION SUB-SECTION-E-87 PAGE
(1X500 MW) SECTION - VI FOH MECHANICAL 30F3
EPC PACKAGE PART-B
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PE-TS-389-166-A001

NOTE:-
Sub vender list is indicative only and will be subject to customer approval during detail engineering of the
package without any commercial implication on account of the same.
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REVISION 00 DATE:

ANNEXURE-V
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TECHNICAL SPECIEICATION EOR SPECIFICATION NO. PE-TS-389-166-A001

5 TTE 077 VOLUME I1-B SECTION “C’-
FUEL OIL HANDLING SYSTEM
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1X500MW VINDHAYACHAL STPP, STAGE-V
REVISION 00 DATE:
PAGE 1 0of 3

ANNEXURE-V
(PAINTING SCHEDULE)

A.0.0 SURFACE PREPARATION AND PAINTING FOR PIPING

A.1.0 Preparation and cleaning of piping

(a) The pipeline shall be thoroughly cleaned of all rust, grease, dirt, weld scales and weld burrs etc. moisture
or other foreign matter by power cleaning method such as sand blasting, power tool cleaning, etc. Grease or
heavy oil shall be removed by washing with a volatile solvent such as gasoline. Kerosene will not be permitted
for cleaning. This cleaning operation shall be immediately followed by priming with the mechanical priming
machine.

(b) Certain inaccessible portions of the pipe line (which otherwise not possible to be cleaned by power
cleaning methods) may be scrubbed manually with a stiff wire brush and scrapped where necessary.

(c) The cleaning and priming operation shall be carried out at site. The entire pipe length shall be cleaned but
the ends of the pipes shall be left without coating for a distance of 230mm for joints, which shall be coated
manually at site after laying, welding and testing the pipe.

(d) On the internal surface for pipes 1000 Nb and above, a coat of primer followed by a hot coal-tar enamel or

coal tar epoxy painting (cold) shall be applied to achieve a total DFT of 150 microns.

Pipes shall be cleaned both internally and externally thoroughly by blast cleaning or power tool cleaning
method as indicated above. In case of oil piping, cleaning will have to be done by pickling. No painting is
required on galvanised pipe surface or galvanised steel surface. Similarly no painting is required on stainless
steel pipe or stainless steel surfaces. However, necessary colour banding for identification as per colour code
shall be done. External surface of piping shall be cleaned and prepared as indicated in the painting schedule
below.

A.2.0 Primer painting

After the surface is prepared in a manner acceptable to the Project Manager two coats of red oxide (zinc
chromate / zinc phosphate) primer conforming to I1S- 2074/1S-12744 or equivalent BS shall be applied. Primer
shall be applied by brushing to ensure a continuous film without holidays. Primer shall be immediately applied
without any time lag after the surface preparation.

Any equipment which has been given the shop coat of primer shall be carefully examined after its erection in
the field and shall be treated with a touch up coat of red oxide primer wherever the shop coat has been
abraded, removed or damaged during transit/erection, or defaced during welding.

A.3.0 Finish painting

(a) Paint to be used shall be synthetic enamel paint conforming to 1S-2932 or equivalent. The manufacturer of
paints and colour/shade shall be as approved by the Project Manager.

(b) Finish paintings shall be carried out in three coats consisting of one under coat and two finishing coats.

(c) The primed surface shall be cleaned of dust/ dirt/ grease etc. without scratching or in any way damaging
the primer coat. Over this dry surface an optimum coat of under coating of synthetic enamel shall be applied.
The under coat shall be allowed to dry.

(d) Paint shall be applied by brushing. It shall be ensured that brush marks are minimum and the requirements
of workmanship is as specified in 1S-1477.

(e) Paint used shall be stirred frequently to keep the pigment in suspension. Paint shall be of the ready mixed
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type in original sealed containers as packed by the paint manufacturer. No thinners shall be permitted.

(f) No painting shall be done in frost/foggy weather or when the humidity is high to cause condensation on
the surface to be painted.

(g) The dry film thickness (DFT) after the painting shall not be less than 150microns.

A.4.0 Other requirements

(a) Paint manufacturer's instructions shall be followed in method of application, handling, drying time etc.

(b) The colour of the finish paint shall be as per approved colour coding scheme.

(c) If finish paint was applied in shop, one coat of finish paint shall be applied at site.

(d) Protection of other surfaces adjacent to the surface being painted is the responsibility of the Contractor.
(e) The dry film thickness of the finish paint shall not be less than 0.15mm.

(f) All painting materials such as paints, varnishes, primer, solvents, thinners shall be supplied by the
Contractor. All the services, tools etc. required for preparation/cleaning and painting shall be provided by the
Contractor. The Contractor shall be required to estimate the quantity of painting material required.

A.5.0 Application
The paint manufacturer's instructions covering thinning, mixing, method application, handling, and drying
time shall be strictly followed and considered as a part of this specification. Paint shall not be applied to damp
surfaces or in rainy weather or when temperature is below 130C or above 360C, except when specifically
permitted to do so as per manufacturer's instructions. The prime coat shall be applied by brushing, rolling or
spraying and on the same day as the surface is prepared. Under coats, intermediate coats and finish coats
shall be applied by brush, roller or spray method with the specified amount of time allowed between coats .
The colour of each coat shall contrast with the previous coats's colour to avoid skip and holidays. Apart from
surface preparation of the piping etc. attention should be of paid to the details, particularly the following :
(a) Sharp edges that may have a deleterious effects on coatings should be removed.
(b) Burrs caused by removal of temporary lugs etc. should be ground flat.
(c) Welds should be dressed and weld spatter removed by grinding.
(d) Nuts and bolts should be properly treated.
(e) Fasteners, such as pipe hangers, clamp etc., should be treated before being fixed to the main structure.
Painting Schedule
A. Surface preparation Commercial blast clean.
B. Primer Conforming to BS-5493, table-4F, part-2, Reference FP-3A. 152074/12744

(For primer) /

I1S2937 (For enamel).

Main pigment Zinc phosphate/Zinc chromate.

Nominal coating thickness 70 microns.

C. Under Coats Conforming to BS-5493, Table-4F, Part-3, Reference FU2A. /I1S2937.
Main pigment Coloured pigments (full colours) suitably extended.

Nominal coating thickness 30 microns.

D. Finish coats Conforming to BS-5493, Table-4F, Part-4, Reference FF3B /1S2937.

Main pigment Fade-resistant coloured pigments.

Nominal coating thickness 50 microns.

E. Dry film thickness 150 microns(minimum)

B.0.0 PAINTING SCHEDULE FOR LDO STORAGE TANKS
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B.1.0 After erection of tanks all surfaces shall be cleaned thoroughly by wire brushing and sand blasting to
remove completely all loose dirt, rust, mill scales and any deleterious material. The surface shall then be
prepared in accordance with manufacturers recommendations for applying an approved primer. After
preparation of the surfaces in strict conformance to the specification the painting shall be applied.

B.2.0 Interior surface of the tanks shall be coated with the primer and finish paint as noted below :
i) LDO storage tank, and Drain oil tank primer (a) Epoxy red oxide - 2 coats of 30 microns each
zinc phosphate

(b) Epoxy high build - 2 coats of 100 microns each.
coating

B. 3.0 All external surfaces (non insulated) of the tanks shall be painted with primer coat of Epoxy resin based
zinc phosphate (1x100 microns), one intermediate coat of epoxy resin based paint pigmented with titanium
dioxide (1x100 microns) and finish coat of epoxy paint of approved shade (1x75 microns).

B.4.0 Outside surface of bottom plates of all tanks resting on ground shall be given one (1) coat of coal tar
epoxy enamel.
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TITLE SPECIFICATION NO. PE-TS-389-166-A001

TECHNICAL SPECIFICATION FOR VOLUME Il -B
FUEL OIL UNLOADING & STORAGE SYSTEM SECTION -C
REV 0 DATE

SHEET 1 OF 1

ANNEXURE-VI

DRAWINGS/ DOCUMENTS TO BE SUBMITTED WITH THE BID

Bidder shall submit the following drawings / documents along with their bid

a)
b)
c)
d)
e)
f)

¢))
h)

)

K)

Copy of pre-bid clarification, if any, duly signed and stamped.

Total Instrument Air Consumption

Technical details of Oil & Condensate Hoses

List of special maintenance tools & tackles, if any

Approved piping layout of fuel oil unloading area and P/H of similar project.

Copy of Electrical Scope between BHEL & Vendor duly signed & stamped

Electrical Equipment Specification ( 1 sheet) for Fuel Oil System duly signed &
stamped

Electrical load list duly filled up

Deviation schedule with reference to specific clauses of the specification along with
reason for such deviation.

Copy of un priced bid indicating “QUOTED” / “NOT QUOTED"/ “NOT APLLICABLE”"
as the case may be.

OFFER WILL BE CONSIDERED AS INCOMPLETE IN ABSENCE OF ANY OF ABOVE
DOCUMENTS.

DOCUMENT OTHER THAN ABOVE, IF ANY, SUBMITTED WITH THE OFFER WILL NOT
FORM PART OF CONTRACT AND ACCORDINGLY WILL NOT BE CONSIDERED FOR BID
EVALUATION.
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DRAWING / DOCUMENT REQUIRED DURING DETAIL ENGINEERING

The successful bidder shall submit the following drawing/documents during detailed engineering for approval/information/

reference(as the case may be):-

Submissi Resubmissio
. . . . on n After
Sl. No.| Customer Drawing No. | BHEL Drawing No. Drawing Title Schedule .
Incorporatin
from LOI
g Comments
date
VENDOR GENERATED DWGS/ DOCS
A |P&ID DRAWINGS
R PEA0-389-166.A101 P&I DIAGRAMS FOR HFS, LDO , SFEAM—& AWEEKS | o] week
CONDENSATE SYSTEM. FROM LOI
2 PE-V0-389-166-A102 OPERATION PHILOSOPHY & CONTROL WRITE UP F‘L;V;Efgl with in 1 week
B  |DESIGN CALCULATION
1 PE-V0-389-166-A201 DESIGN CALCULATION OF LDO TANK 6 WEEKS | with in 1 week
2 PE-V0-389-166-A202 FOHS SIZING CALCULATION (PIPE SIZING) 4 WEEKS | with in 1 week
3 PE-V0-389-166-A203 FO PUMP SIZING CALCULATIONS 12 WEEKS | with in 1 week
C |DATA SHEETS
1 PE-V0-389-166-A301 PAINTING SCHDULE 6 WEEKS | with in 1 week
DATA SHEET, GAD & CROSS SECTIONAL
2 PE-V0-389-166-A302 DETAILS, PERFORMANCE 14 WEEKS | with in 1 week
CURVES OF SCREW PUMPS & MOTORS
PE-V0-389-166-A304 DATA SHEETS OF PIPES & FITTINGS 8 WEEKS | with in 1 week
5 PE-V0-389-166-A305 DATA SHEETS & GAD OF VLAVES 12 WEEKS | with in 1 week
DATA SHEETS & GA OF FLAME ARRESTOR, HOSES &
6 PE-V0-389-166-A306 ANY OTHER 14WEEKS | with in 1 week
MECHANICAL BOI AS APPLICABLE FOR THE PROJECT
FOHS- ELELCTRICAL AND C&I DATASHEETS ( ALL
GAUGES,
INDICAOTRS, SWITCHES, TRANSMITTERS, JUNCTION
7 PE-V0-389-166-A307 '?SI\);I;SE,RATU RE, CONTROL CIRCUIT DIAGRAM & 12 WEEKS | within 1 week
SOLENOID VALVE
DETAILS , ACTUATORS, ANY OTHER ELELCTRICAL AND
C&I BOIs)
D |LAvouT DRAWINGS
PIPING LAYOUT DRAWING INCLUDING PIPE SUPPORT
! PE-V0-383-166-A401 ?ETQE\_?{OUND OIL UNLOADING AND OIL STORAGE | 12 WEEKS | within 1 week
AREA
PIPING LAYOUT DRAWING INCLUDING PIPE SUPPORT
2 PE-V0-389-166-A402 DETAILS 11 WEEKS | with in 1 week
IN & AROUND UNLOADING/ TRANSFER PUMP HOUSE
5 PE-V0-389-166-A405 LAYOUT DRAWING FOR CCOE APPROVAL 8 WEEKS | with in 1 week
6 PEV0.389-166.A406 FOHS- ELELCTRICAL AND C&I ITEM LAYOUT & CABLE [\ | 1 ook
ROUTING
E |GA & FABRICATION DRAWINGS
1 DEA0-389166.A501 GA OF LDO STORAGE TANKS INCLUDING GAOFROOF | oo |
STRUCTURE
PE-V0-389-166-A502 NOZZLE OREINTAITON FOR LDO STORAGE TANK 18 WEEKS | with in 1 week
PE-V0-389-166-A503 FABRIACTION DWG FOR LDO STORAGE TANKS 18 WEEKS | with in 1 week
CIVIL INPUT DRAWINGS
FOPH GA, EQUIPMENT FOUNDATION,LOAD DETAILS
1 PE-V0-389-166-A601 PIPE 16 WEEKS | with in 1 week
SUPPORT & TRENCH DETAILS
TANK FARM AREA- EQUIPMENT FOUNDATION,LOAD
2 PE-V0-389-166-A602 DETAILS, 16 WEEKS | with in 1 week
PIPE SUPPORT & TRENCH DETAILS
UNLOADING AREA- EQUIPMENT FOUNDATION,LOAD
3 PE-V0-389-166-A603 DETAILS, 16 WEEKS | with in 1 week
PIPE SUPPORT & TRENCH DETAILS
G |QUALITY ASSURANCE PLANS

Page 96 of 275




Q A PLANS FOR, PLATES & STRUCTURES, PIPES &

1 PE-V0-389-166-A701 FITTINGS, 9 WEEKS | with in 1 week
4 PE-V0-389-166-A704 Q A PLAN FOR VLAVES 13 WEEKS [ with in 1 week
QA PLANS OF FLAME ARRESTOR, HOSES & ANY
5 PE-V0-389-166-A705  |OTHER 1SWEEKS | with in 1 week
MECHANICAL BOI AS APPLICABLE FOR THE PROJECT
QA PLANS FOR ELELCTRICAL AND C&I ITEMS ( ALL
GAUGES,
INDICAOTRS, SWITCHES, TRANSMITTERS, JUNCTION
6 PE-V0-389-166-A706 BOXES, 13 WEEKS | with in 1 week
TEMPERATURE CONTROL VALVES, ACTUATORS, ANY
OTHER
ELELCTRICAL AND C&I BOlIs)
9 PE-V0-389-166-A709 QA PLAN FOR MOTORS 14 WEEKS [ with in 1 week
I MISC.DOCUMENTS
1 PE-V0-389-166-A801 VALVE,, INSTRUMENT, PIPES & JUNCTION BOX 20 WEEKS | with in 1 week
SCHEDULE.
2 PE-V0-389-166-A802 POWER & CONTROL CABLE SCHEDULE. 18 WEEKS | with in 1 week
3 PE-V0-389-166-A803 ELECTRICAL LOAD DATA. 16 WEEKS | with in 1 week
4 PE-V0-389-166-A804 ISOMETRIC DRAWINGS WITH COMPLETE BOQ 10 WEEKS | with in 1 week
5 PE-V0-389-166-A805 SUB-VENDOR LIST WITH INSPECTION 4 WEEKS | with in 1 week
CATAGORISATION PLAN.
6 PE-V0-389-166-A806 INSTRUMENT INSTALLATION/ HOOK UP DIAGRAM 20 WEEKS | with in 1 week
7 PE-V0-389-166-A807 HAZARDOUS AREA CLASSIFICATION DWG 10 WEEKS | with in 1 week
STRESS ANALYSIS FOR PROVISION OF EXPANSION
8 PE-V0-389-166-A808 JOINTS 10 WEEKS [ with in 1 week
& ANCHOR POINTS IN LDO LINES
13 PE-V0-389-166-A813 COMMISSIONG PROCEDURE 20 WEEKS | with in 1 week
14 PE-V0-389-166-A814 PG TEST PROCEDURE 16 WEEKS [ with in 1 week
15 PE-V0-389-166-A815 0& M MANUAL 20 WEEKS | with in 1 week
16 PE-V0-389-166-A816 COMPLETE BOQ- DRAWING WISE 20 WEEKS | with in 1 week
1 - Handling Over Protocal -- -
3 months
. before
2 - Erection Manual schedule of -
erection

NOTES

1. Finally approved documents/drawings to be provided in editable format(micro soft office

/Autocad format) for onword submission to end customer.

2. Bidder to note that during detailed engineering, drg/doc will be submitted through web based document

management system in addition to hard copies to be submitted as per drawing /document distribution

schedule .procedure for the same will be informed after award oOf contract.

COMPANY SEAL

SIGNATURE:

NAME:

DESIGNATION:

COMPANY:

DATE:
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