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6.1.24

6.1.25

6,126

60.1.27

6.1.28

6.3

6.3.1

.34

(New)

Unless otherwise specified in the process package or in the enquiry, controlled volume
pumps shall be hydraulically operated sandwich/ double diaphragm type with rupture
detection system through pressure transmitter for any of the following applications:

(i) Where liquids to be handled are flammable/ hazardous/ toxic/ radicactive.

{ii) Where liquids to be handled are expensive/ poisonous,

(iii) Where liquids contain solids such as slurries.

(iv) Any other application where no product leakage is acceptable.

(New)
For sizing of pump, maximum volumeiric efficiency above 90% shall not be considered.

(New)
Thrust load on the plunger at safety relief valve set pressure shall not exceed 90% of

design plunger thrust load.

(New)
Unless otherwise specified, each pump shall be provided with a calibration pot (with level

gauge, as required) / graduated cylinder for calibration.

For multi head pumps, separate calibration cylinders or necessary piping arrangement with
isolation valves shall be provided such that flow through each head can be calibrated.

For pumps with rated capacity greater than or equal to 1000 LPH (1 m3/hr), calibration pot
shall be sized for minimum 15 seconds.

Calibration pot shall not be used for pumps in pyrophoric services,

{Addition)

For Pyrophoric services, pump head and check valve housing shall be made up of single
cast to ensure there is no leakage of Pyrophonc liguid through pump ligquid end casing.
Also, a suitable provision for N2 blanketing/purging of 0il reservoir shall be included by
pump vendor his scope for pumps offered in Pyrophoric pumping liquid services. N2
consumption shall be minimum and return shall be vented safe 1o atm. Additionally,
provision shall also to be provided for N2 flushing in and return between the double
diaphragms, for camrying out safe maintenance of pump in case of any diaphragm fails.
Pump vendor shall provide similar references meeting above requirement in his proposal if
they offered pump for Pyrophoric liquid presence in pumping liquid services.

LIQUID END CONNECTIONS

{Substitution)

Unless otherwise specified, inlet & outlet connections (including all purchaser’s interface
connections) shall be flanged type (either weld neck type or socket welded type). Slip on
iype or Backing type flanges are not acceptable.

{ Substitution)

Openings for nozzles and other pressure casing connections shall be standard pipe sizes in
accordance with ASME B16.5. Openings of 32 mm (1.25"), 65 mm (2.5}, %0 mm (3.5"),
125 mm (57}, 175 mm (7") & 225 mm (9") shall not be used.
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6.4 FLANGES

6.4.1 {Substitution)
Flanges as per ANSI B16.5 shall be used.

6.5 PUMP CHECK VALVES

6.5.3 {Modification)
The words “if specified” stand replaced with “Unless otherwise specified”.

6.8 RELIEF VALVE APPLICATION

6.8.1 {Muodilication)
The second sentence stands replaced with “The intemal/integral relief valve set pressure
shall be at least

- 110 % of the rated discharpe pressure OR

- 2 kpfem2 over the rated discharge pressure OR
-  Equal to the external relief valve set pressure,
whichever is greater™.

6.8.2 (Substitution)
All type of pumps (either diaphragm type or packed-plunger type) require external relicf
valves for mounting on piping within the pump package skid.

6.8.3 (New)
For pumps having capacitics up-10 1 m’/hr, vendor shall furnish his standard proven relief

valve. The material of construction of relief valve shall be equivalent or superior as
compared to the material of wetted parts of the pump. However as a minimum the material
of relief valve body shall be CS (ASTM A216 Gr. WCB) and internals shall be of 85 316,
The inlet and outlet connections shall be flanged as per ANSI standards with raised faces.
For pumps greater than 1 m'/hr, the relief valve shall be as per purchaser’s specification
and of the make approved by the purchaser.

6.8.4 (New)
Unless otherwise specified, the external relief valve set pressure shall be 10% over the

rated discharge pressure or 2 kgrem® over the rated discharge pressure whichewver is higher.

Conventional valves shall be used for constant back pressure. Pilot operated pressure relief
valves shall be used when Back pressure is greater than 50% of set pressure or when the
difference between operating pressure and set pressure is within 10% of the set pressure.

6.8.5 (Mew)
When a back pressure valve is required, it shall be supplied by the vendor, irrespective of
whether it is intemal or extemnal.

6.15 NAMEPLATES AND ROTATION ARROWS

6.15.3 (Modification)
Unless otherwise specified, SI units shall be shown on nameplate.
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" ACCESSORIES
7.1 DRIVERS

TAL.L1 (Addition)
For multi-head pumps, ganging effect shall not be considered while sizing the driver,

7.3 BASEPLATES

5 | (Addition)
The pump driver unit with all accessories and auxiliaries shall be supplied as a skid
mounted  package with all piping and auxiliaries within the confines of the skid. All
accessories such as pulsation dampeners, relief valves, calibration pots efc. shall be
mounted with isolation valves and shall be properly supporied within the skid, Any
instrument requiring connection to purchaser’s control system shall be wired up-to a
junction box (suitable for the specified area classification) at the edge of the skid.

7.3.12 (Modification)
a) Replace the words “if specified” with “Unless otherwise specified”.
b} Baseplate to be provided with minimum 2™ flanged drain connection.

731 (Modification)
Anchor bolts shall be furnished by the vendor.

7.8 PULSATION SUPPFRESSION DEVICES

7.8.1 (Muodification)
Thie words “IT specified™ stands replaced with “Unless otherwise speeificd”™.

783 (New)
Unless otherwise specified elsewhere, pulsation suppression device, shall be designed to

limit amplitude of pulsation within +-3% of mean line pressure

The pulsation dampeners shall conform to ASME SEC VIII Div. 1.

784 {(Mew)
Selection of material of complete pulsation dampener (i.e. both wetted and non wetted
parts) and the bladder/ diaphragm shall be suitable for the liquid being handled & shall be
at least equal or superior to wetted component's MOC.

785 (MNew)
When bladder/diaphragm type suppression device is specified, a gas charging assembly
(kit) shall also be supplied by vendor.

136 (New)
Suction and discharge pulsation dampeners shall not be used for pumps in pyrophoric
services.
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g INSPECTION, TESTING AND PREPARATION FOR SHIPMENT
8.2 INSPECTION

8.2.1.1{f) Words "when specified” sinnd deleted.

8235 (New)
Inspection shall also include dimensional check of pump and motor duly mounted on the

base plate, in accordance with certified general assembly drawing.
8.3 TESTING

g.3.1.1 (Addition)
Unless otherwise specified, the test shall be witnessed by the Purchaser or by their

authorised representative or by both together.

342 (Modification)
Flow repeatability and linearity tests shall be run in all the cases as described.

8344 (Substitution)
Dismantle Inspection of pump after performance test shall be applicable only in case of
abnormality in mechanical behaviour (such as excessive noise & vibration, bearing
temperature rise etc.) during performance test.

B4 PREFPARATION FOR SHIPMENT

B4.1 {(Modification)
The equipment shall be protected for a storage of 12 months at site. If any extra precaution
is to be taken by the Purchaser for storage beyond 12 months the same shall be explicitly
indicated in the operation and maintenance manuals.

¢ VENDOR'S DATA
9.1 GENERAL
9.1.1 {Modification)

The information to be furnished by the vendor i1s specified in 9.2 & 9.3 and purchaser's
Vendor Data Requirements as included in the inquiry document.
Vendor shall complete & forward a document "DOCUMENT CONTROL INDEX" to the

purchaser (Destination & contact person as per order),
Mo drawing shall be taken up for review till the DCI for inguiry/order is finalized by

vendor.
If specified, drawing review may be through VDM in soft as per the details provided
elsewhere in the inguiry document.

9.2 PROPOSAL

921 { Addition)
All documents shall be furnished in metric units and shall be in English language.

9.3 CONTRACT DATA

0354 Techmical Data ManualMcechanical Catalogue (Modification)
Words “when specified” stand deleted.
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8.3.5.5  All post order documents shall be submitted / approved through EIL VDM portal.

9356  Final documentation shall be submitted in hard copy and soft (CDs/ DVDs) in addition to
submission through EIL VDM portal. The number of prints and'or reproducible required to
be submitted by vendor are specified in Purchaser’s inquiry/order.
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Abbreviations:
ANSI : American National Standards Institute
AFI American Petroleum Institute
ASTM  :  American Society for Testing and Materials
CDVDVD :  Compact Disc / Digital Versatile Disc
Dl ¢ Document Control Index
EIL Engineers India Limited
50 International Organization for Standardization
MAWE Maximum Allowable Working Pressure
NPIFA Net Paositive Inlet Pressure Available
NPIFR Met Positive Inlet Pressure Required
NPSH Met Positive Suction Head
NPSHA Met Positive Suction Head Available
NPSHR Net Positive Suction Head Required
P&ID Piping and Instrumentation Diagram
PLY Pressure Limiting Valve
Psv Pressure Safety Valve
FTR Proven Track Record
Vi Vendor Document Management
VDR Vendor Dats Requirements

SMED-II (Rotating Equipment) Standards Commiltes

Convenor:

Members:

Mr. Malin Kumar

Mir. Tarun Kumar

Mr. J § Duggal

Mr. Abhay Komar

Mr. Mahesh Easwaran

Mr. Mahesh Gupta

Mr. Pintu Lal

Mr. Aasheesh K Handa (Projects)
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I
(i

(it}

(iii)

(iv)

(v)

SCOPE (Substitution)

This specification together with the attendant Data Sheets and  other
specifications/attachments to inguiry/order defines the minimum requirements for Positive
Displacement Pumps - Rotary type and their accessories/auxiliaries.

Vendor shall comply with the requirement of this specification and other
specifications/attachments to inquiry/order. No deviation or exceplion shall be permitted
without the written approval of the purchaser.

Compliance with this specification shall not relieve the vendor of the responsibility of
furmishing equipment and accessories/auxiliaries of proper design, materials and
workmanship to meet the specified start up and operating conditions.

Iin case the vendor considers requirement of additional instrumentation, controls, safery
devices and any other accessories/auxiliaries essential for safe and satisfactory operation of
the equipment, he shall recommend the same along with reasons in a separate section
along with his proposal and include the same in his scope of supply,

Except as modified herein, the Positive Displacement Pumps (Rotary) shall be designed,
manufactured, tested and supplied strictly in accordance with the APT Standard 676-4th
Edition, February 2022, Positive Displacement Pumps - Rotary,

Except for new paragraphs, the number and title of the paragraphs in this specification
correspond to the respective sections and paragraphs of the above standard. Paragraphs
nit addressed in this specification shall be strictly in accordance with AP1 Standard 676,

Fourth edition, Februsry 2022

The word in parenthesis following the pumber or title of a paragraph indicates the

following:

{Addition) ; An addition to a part, section or paragraph referred to.

{(Modification} ; An amplification or rewording has been made to a part of the
corresponding section or paragraph but not a substitution
replacing the entire section or paragraph.

(Substinition) : A substitution has been made for the corresponding section or
paragraph of the standard in its totality.

(New) - A new section or paragraph having no correspending section
or paragraph in the Standard.

{Delete) - The paragraph is deleted

EXPERIENCE CRITERIA (New)

The pump model offered shall be from the existing pump model series and shall be from
the regular manufacturing range of the vendor (Prototypes are nol acceptable),

The mechanical design as well as the hydraulic performance (including NPIPR/NPSHR)
for the complete range of operation of the offered model shall have been established in the

shop test. (Details are to be furnished, if required)

The offered pump model size, type and design shall be ficld proven (at least ONE unit)
with minimum operating experience of one year for similar operating/design conditions
{including viscosity) and pumping liquid and material of construction, supplied in the last
Ten (10} years, from the proposed manufacturing plant, as on bid due date

{Mote: Similar operating/design conditions & driver rating would mean approx. 80% or
higher; Pumping liguid and material of construction would mean references in the same
model series, are also acceptable.)

Forimat No. 8-00-0001-F1 Rev. 0
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L.t2 The vendor shall complete the Experience Record Proforma enclosed with the inquiry
document to amply prove that the offered pump medel meets the above experience
requirements furnishing details of flow, differential pressure, operating pressures &
temperatures, pumping liquid, viscosity, driver rating, speed, mechanical design (i.e. type
of pump), material of conmstruction etc., as applicable in the format. In addition,
manufacturer's catalogue and general reference list for Positive Displacement Pumps
(Rotary) shall also be fumished along with the proposal.

.13 Multiple references can be furnished to justify the above. Bareshaft pump supplies/partial
scope supplies will not be construed as valid references.

2 NORMATIVE REFERENCES
(Modification)
For undated references (including any amendments) the latest edition as on date of issue of
imdquiry or at a date specified in the inguiry document shall be applicable.

24 {(Modification)
The last sentence stands deleted.

3 TERMS & DEFINITION

150 VENDOR (Substitution)
The vendor shall be a manufacturer of Positive Displacement Pumps - Rotary (as per API
676) having adequate design, engineering, manufacturing, packaging and testing facilities
and shall have supplied complete Positive Displacement Pumps (Rotary) package as a
single point responsibility vendor, The vendor shall also be the manufacturer of the
proposed Positive Displacement Pumps (Rotary),

4 GENERAL

4.1 UNIT RESPONSIBILITY (Addition)
The pump vendor shall have UNIT RESPONSIBILITY of complete pump package & shall
be responsible for complete design, engineering, manufacturing, packaging, testing, supply
& sepervision of erection & commissioning of total package as per specification
requirements, Vendor's scope shall include but not limited to the responsibility for
exceution, coordination of all rechnical aspects of equipment and its auxiliary systems, their
selection & integration im0 & complete package constilting total order. All
drawings/documents pertaining to the order shall be duly approved by the vendor before
onward submission,

53 DOCUMENTATION REQUIHEMENTS
Hierarchy of Documents {Addition)
In case of conflict berween this specification and the alicndant data sheets, job
specifications (if any) and other attached specification the following order of precedence
shall govemn:
1. Process Data Sheet / P&[Ds | Process Package
2. Mechanical Data Sheets.
3. Job Specifications/scope of work (if anv)
4. This specification
5. Other standards & specifications
6. Other referred codes and standards
The editions of referenced publication that are in effect at the time of inquiry or al a date
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6.1
6.1.1.1

6.1.14.3

6.1.15

62

6.2.1

6.3

632

6.3.3.2

b4
6.4.3

6431

644

specified in the inguiry documents shall be applicable.

In case of any ambiguity in the above documents, the wvendorfsupplier shall seek
clarification from the owner/purchaser and the decision of the owner/purchaser shall be
final and binding.

BASIC DESIGN
GENERAL

{Modification)
Pump shall be selected for the specified capacity at the min, specified viscosity and the
specified discharge pressure (max. differential pressure),

{Addition)
The maximum permissible sound level shall not exceed 85 dBA when measured at | meler

from pump surface,

(Modification)
“If specified” stands deleted.

{Modification)
Unfess otherwise “specified, equipment shall be designed to be suitable for outdoor
installation without a roof.

SELECTION AND RATING OF PUMP TYPE

(New)
Pumps where difference between NPIPANPSHA and NPIPR/NPSHR is less than one (1)
meltre are not acceptable. Vendor shall clearly indicate in his proposal the required NPSH
value in terms of liguid column of the operating medium,

PRESSURE-CONTAINING AND PRESSURE-RETAINING PARTS

(Modification)
PLVsTPTSVs shall be furnished by vendor

(Medification)
“If specified” stands deleted.

(Substitution)
Jackets shall be designed for a minimum of 8.0 kp'um’g working pressure and shall be
suitable for hydrostatic testing at a minimuem of 12.0 kg/em?®g,

CASING CONNECTIONS

Casing Opening Sizes

(Modification)

[n the event that nozzie size of 32 mm (1% inch), 65 mm (2% inch), 90 mm (3% inch), 125

mm (5 inch), 175 mm {7 inch) and 225 mm (% inch) are offered, forged companion flanges
(weld neck type) with nuts, bolts and gaskets shall be supplied along with pumps.

Suction and Discharge Nozzles

Formist Mo, 8-03-0001-F 1 Rév_ 0
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6.4.4.1 {Substitution)
All nozzles at purchaser’s interface shall be fanged. Threaded connection at purchaser's
interfaces shall not be used. Machined and Studded suction and discharge nozzles details
shall be provided by vendor.

6.4.4.2 { Substitution)
Inlet and outlet connection shall be suitable for maximum allowable working pressure.

6.5 AUXILIARY CONNECTIONS

6.5.3.5 (Maodification)
“If specified” stands changed to “Unless otherwise specified”,

6.6 FLANGES

6.6.1 {Modification)
Flanges as per ASME [ ANS1 B16.5 or B16.] shall be provided.

6.7 EXTERNAL FORCES AND MOMENTS

6.7.1 {Modification)
For twin screw and triple screw pumps, allowable forces and moments on inlet and outlet
nozzles shall be twice the values indicated in table-2 nozzle loadings as minimum.
The vendor shall furnish the results of the pipe load test for the proposed pump model{s)
along with their proposal, indicating the shafl deflections at the coupling end, considering
the pipe nozzle loads as twice the APL676 values.
In case pipe load test has not been conducted in the past, the vendor shall demonstrate the
pipe load test (either Physical Testing or Computer Simulation Study) for the proposed
pump model(s) at their manufacturing shops within four months of placement of order.

6.8 ROTATING ELEMENTS

681 Rotors

6.E1.2 (Modification)
“If specified” stands deleted,

6.8.1.7 (Modification)
“If specified” stands changed to “Linless otherwise specified”,

6.8.1.9 {Addition)
Centificate of balancing of rotor shall be furnished for twin screw pumps.

68110 (MNew)
Raotors shall be interchangeable berween identical pumnps.

6.8.2 Timing Gears

6.8.23 {(Modification)
“If specified” stands deleted.

6.9 MECHANICAL SHAFT SEALS

6.9.1 (Addition)
Only balanced type mechanical seal shall be provided.

6.9.19 {Modification)
“If specified” stands deleted.
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6.10 BEARINGS AND BEARING HOUSINGS
6.10.6 (New)

For vertical pumps, provision shall be made within the pump to absorb thrust developed by
the pump. Thrust developed by the pumip shall not be transfemred to the electric molor.

613 MATERIALS
6.13.2 Materials of Construction

6.13.2.13 (Modification]
Based on the fluid propemies and composition, vendor shall recommend if reduced

hardness materials are required for the intended duty.

6.13.2.13.1 (Modification)
The words “are specified” stand modified to “are recommended”.

6.13.2.13.2 (Modification)
The words “are specified” stand modified to “are recommended”.

6.13.2.13.3 (Modification)
The words “are specificd” stand modified to “are recommended”.

6.13.3 Castings

6.133.6  (Modification)
“If specified” stands changed to “Unless otherwise specified™.

6.15 STEAM HEATING / ELECTRICAL HEATING (Mew)

6.15.1 If steam heating is contemplated from viscosity consideration, pump shall be provided
with jackets on stuffing box and casing. [ jacket is not feasible, steam heating coil may be
offered as an alternative with coil inlet and outlet having flanged connections and suitably
located to prevent condensate setilement  Material of coil shall be comosion resistant
suitable for pressure and temperature of the sieam. Vendor shall specify the consumption
of steam (kg/hr) and give specific confirmation on suitability for specified steam condition.
If steam is not available, electrical heating may be provided for stuffing box and casing.
Vendor to provide details of electrical heating like coil details, MOC, electrical power

consumption efc.
T ACCESSORIES
7.1 DRIVERS

7.1.3 Steam Turbines

7.13.1.2 (Modilication)
The node afler the clause stands deleted

714 Giear Units

7.0.4.1 (Substitution)
Integral Gears with motor / geared motors are acceptable only for single screw pumps.

7.2 COUPLINGS AND GUARDS

T.2.15 (e i) Modification)
“If specified” stands deleted.

Format ho. B00-0001-F1 Rev, O Caopyright EIL - A8 rights ressned

Paage 2495 of 66231 - BO57-TENDFR DOC-R957-420-80-44-PG-T-7410 - Rev A



ENCINEERS STANDARD SPECIFICATION FOR STANDARD SPECIFICATION Na,

. POSITIVE DISPLACEMENT PUMPS - £-41-0022 Rav. §
0 kW L L ROTARY Page § of 11

73 BELT DRIVES (Substitution)
Belt Drives shall not be used.

74 BASEPLATES

74.1 {Substitution)
The vendor shall supply the common baseplate of fabricated steel, drain rim type, suitable
for mounting of pump, driver and all associated auxiliaries. All other projections of the
equipment supplied shall fall within the maximum perimeter of the baseplate.

74111 {Modification)
Baseplate to be provided with minimum 2" fanged drain connection

7421 { Substitution])
Anchor Bolts shall be famished by the vendor.

TS PRESSURE-LIMITING VALVES (PLVs)

7.52 (Mudification)
PLVs / PSVs shall be fumished by vendor

7.52.4 (Modification)
“If specified” stands deleted.

7.54 (Mew)
Unless otherwise specified, the PLV/PSV shall be as per purchaser’s specification sind of
the make approved by the purchaser.
Unless otherwise specified, PLV/PSV shall be of external type. These shall be supplied
loose by the vendor 10 be installed by purchaser in the purchaser’s piping.
The material of construction of PLV/PSV shall be equivalent or superior as compared to
the material of wetted paris of the pump. However, as a minimum the material of PLV
body shall be CS (ASTM A216 Gr. WCR) and internals shall be of 88 316. The inlet and
outlet connections shall be flanged as per ANSI standards
Unless otherwise specified, the PLV/PSV set pressure shall be 10% over the rated
discharge pressure or 2 kgfem® over the rated discharge pressure, whichever is higher.
PLV/PSV shall be selected to pass 100% rated capacity of pump.
Conventional valves shall be used for constant back pressure. Pilot operated pressure relief
valves shall be used when Back pressure is greater than 50% of set pressure or when the
difference between operating pressure and set pressure 15 within 10% of the set pressure.

8 INSPECTION, TESTING AND PREPARATION FOR SHIPMENT

8.2 INSPECTION

821 General

8215 (MHew)
Inspection shall also include dimensional check of pump and driver duly mounted on the
baseplate in accordance with certified geneéral assembly drawing.

83 TESTING

8.3.1 Ceneral
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8.3.12 {Modification)
“IF specified” stands deleted.
834 Performance Test
834.1 { Addition)
The performance test shall be conducied by the vendor in his shop to obtain complete lest
dats including speed, discharge pressure, suction pressure, efficiency, capacity, power,
bearing temperature and vibrations ctc. This test shall be conducted at rated speed. For all
pumps {except for single screw pumps) performance test shall be camried out with testing
oil (Performance Test using water is not acceptable). For single screw pumps, performance
test shall be earried out with suitable fluid
Where the viscosity of testing liquid is different from the pumping fluid, vendor shall
submit viscosity correlation curves and calculations for amiving at the performance
corresponding to the rated viscosity, prior to test for purchasers’ approval.
£342 {Modification)
“If specified, and™ stands deleted.
£.3.43.1 This clause stands deleted.
835 Mechanical Run Test
B350 This clause stands deloted
83.52 (Subslitution)
The pump shall be mechanically run for four hours. This shall be performed at rated flow.
During Mechanical Run Test, vibration shall be measured on the bearing housing and on
the baseplate for the capacity range of +-10% of rated capacity. On the test bed the
vibration amplitude shall not exeeed 75 micron.
36 (Maodification)
Test tolerance for single screw pumps shall be as per below table:
Characteristic Capacity Tolerancel %)
At 100% speed® +10, -0 of rated capacity |
At 90% speed* +10, -0 of rated capacity
AL 60% speed* +15, - of rated capacily
Al 30% speed* +15, -0 of raled capacily
Rated Power Zera positive tolerance. (However,
pumps may be gccepied
=1 104 % of ruaranteed BE W),
NPSHRE (&t rated Capacity) Zero positive tolerance.
*: pumping speed is in the units of capacity (i.e. m3/hr) & not in speed units (i.e. rpm)
B3.7 Optional Tests
8372 Complete Unit Test (Modification)
All the pumps (except for steam turbine drive pump) with forced feed lubrication system
shall wndergo complete unit test al rated speed in pump vendor shop. Job drive, job
mechanical seal & job coupling shall be vsed (with motor getting loaded only upto its full
load current value), Shop LO system, Shop machine menitoring instrumentation &
controls & shop sealing system can be utilized for this test.
8373 Sound Level Test (Substitution)
Unit Noise level shall be measured for reference during shop testing in accordance with
IS0 3744,
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8374 High Discharge Pressure Test (Modification)
“If specified” stands deleted,

8.3.10 Strip Test (New)

Afver the performance test, the pump shall be stripped off 1o check for ils wear and
workmanship., Shaft under packing shall be checked for any abnormal rubbing and wear.
Mote: Strip test / Dismantle Inspection of pump after the performance test shall be applicable enly
i case of abnormality in mechanical behaviour (such as excessive noise & vibration, besring
temperature rise ¢lc.) during performance test.

2311 Material Certificate (New)

As a minimum material test cerlificate (chemical and mechanical properties) shall be
supplied for rotor, shaft sleeve and casing (Inserts if applicable),
g4 PREPARATION FOR SHIPMENT
8411 {Maodification)
The preparation shall be suitable for at least 12 months of outdoor storage from the time of
shipment unless specified otherwise in the inguiry or order, If any extra precaution is to be
taken by the Purchaser for storage beyond 12 months the same shall be explicitly indicated
in the operation and maintenance manuwnls,
9 VENDOR'S DATA
a1 GENERAL
9.1.1 {Substitution)
The information to be furnished by the \-tndur is specified in Annexure-D and purchaser’s
Vendor Data Requirements as included in the mquiry document.
Vendor shall complete & forward a document "DOCUMENT CONTROL INDEX" to the
purchaser (Destination & contact person as per order),
Mo drawing shall be taken up for review till the DCT for ingquiryforder is finulized by
vendor,
If specified, drawing review may be through VDM in soft as per the details provided
elsewhere in the inguiry document,
Annexure-D

D.1.1a)  (Substitution)
The purchaser’s/owner's/consuliant’s corporate name,

D2 PROFOSALS

D.2.1 General

D212 (New)

All vendor data/draw ings/documents shall be in English Language and in Metric Systems.

D3 ENGINEERING DESIGN DATA

D355 All post arder documents shall be submitted / approved through EIL VDM portal.

D.3.5.6  Final documentation shall be submitted in hard copy and soft (CDs/ DVDs} in addition 1o
submission through EIL VDM portal. The number of prints andfor reproducible required to
be submitted by vendor are specified in Purchaser's inguiry/order.
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Abbreviations:

ANSI : American National Standard Institute

API  : American Petroleum Institute

ASTM : American Society for Testing and Materials
ASME : American Society for Mechanical Engineers
EC : Experience Criteria

NPSHA: Net Positive Suction Head Available
NPSHR: Net Positive Suction Head Required

PWHT : Post Weld Heat Treatment

PTR  :Proven Track Record

VDM : Vendor Document Management

VDR : Vendor Data Requirements

B/L : Battery Limit

P&ID : Piping and Instrumentation Diagram

PMS : Piping Material Specification

VMS : Valve Material Specification

eDMS : Electronic Document Management System

Rotating Equipment Standards Committee
Convener: Mr. Nalin Kumar

Members: Mr. Tarun Kumar
Mr. Anukul Mandal
Mr. J S Duggal
Mr. Abhay Kumar
Mr. Mahesh Easwaran
Mr. Mahesh Gupta
Mr. Ayush Mathur (Projects)
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1.0 GENERAL
1.1 Scope

This specification describes the minimum requirements for engineering, manufacture,
packaging, shop inspection & testing and supply of Skid Mounted Dosing Packages.

The Dosing package(s) shall be used to dose metered quantity of chemicals as per the
requirements specified in the process data sheets, process P&IDs and other specifications
forming part of inquiry document.

1.2 Conflicting Requirements

In case of conflict between this specification and the attendant data sheets, job
specifications (if any) and other attached specification the following order of precedence
shall govern:

Process Data Sheet / P&IDs / Process Package
Mechanical Data Sheets.

Job Specifications/scope of work (if any)

This specification

Other standards & specifications

Other referred codes and standards

Sk L=

The editions of referenced publication that are in effect at the time of inquiry or at a date
specified in the inquiry documents shall be applicable.

In case of any ambiguity in the above documents, the vendor/supplier shall seek

clarification from the owner/purchaser and the decision of the owner/purchaser shall be
final and binding.

2.0 CODES AND STANDARDS

a) Codes, Standards and Regulations

The following codes and standards-latest edition (as applicable) shall apply. In case
any additional codes and standards are mentioned in the list of attachments, the
same shall also be applicable.

Code Title
API 675 Positive Displacement Pumps-Controlled Volume
ASME Section VIII | Rules for Construction of Pressure Vessels
Div.1
ASME Sec. I A Ferrous Material Specification
ASME Sec. II C Specifications for Welding Rods, Electrodes, and Filler
Metals
ASME Sec. I D Material Properties
ASME Sec. V Non Destructive Examination
ASME Sec. IX Welding and Brazing Qualifications
ASME B16.5 Pipe Flanges and Flanged Fittings
ASME B16.47 Large Diameter Steel Flanges
ASME B16.20 Metallic Gaskets for Pipe Flanges
ASME B 16.21 Non -Metallic Gaskets for Pipe Flanges
ASME B 31.3 Process Piping
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Code Title

b)

IS 4049 (Part-11)

Specification for Formed Ends for Vessels

API 650 Welded Tanks for Oil Storage

IS : 803 Code of Practice for Design, Fabrication, Erection of
Vertical Mild Steel Cylindrical Welded Oil Storage Tanks

IS 4682 Code of Practice for Lining Vessels & Equipments for

Chemical Process

Other international standards may be acceptable subject to their being equivalent or
superior backed by proven track record for the application and prior approval of the

Company.

Standard Specifications

Standards Title

6-41-0021 | Standard Specifications for Positive Displacement Pumps
Controlled Volume

6-81-0052 irflsﬁii[:))n and test plan for Pump Reciprocating (Controlled

6-78-0001 | Specification for Quality Management System Requirements from
Bidders

6-78-0003 | Specification for Documentation Requirements from Suppliers

6-51-0064 | Specification for energy efficient medium voltage induction motors

6-51-0006 | Specification for Flameproof Control Stations

6-81-1064 | Inspection and test plan for energy efficient medium voltage motors

6-81-1006 | Inspection & Test Plan for Flame Proof Control Stations

7-12-0001 | Vessel Tolerances

7-12-0002 | Support for Horizontal Vessel

7-12-0004 | Skirt Base Details

7-12-0006 | Angle Leg Support

7-12-0007 | Pipe Leg Support

7-12-0008 | Bracket Support for Vertical Vessels

7-12-0009 | Manhole with Hinged Cover

7-12-0010 | Manhole with Davit

7-12-0013 | Nozzle Reinforcement and Projection

7-12-0015 | Standard Bolt Hole Orientation

7-12-0018 | Internal Flanges

7-12-0024 | Lifting Lug Top Head Type

7-12-0026 | Earthing Lug
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Standards Title

3.0

3.1

3.2

3.2.1

322

7-13-0001 Earth Connections

7-13-0002 Anchor Chair

7-13-0006 | Level Indicator Supports

7-13-0007 | Gauge Hatch with Cover

7-13-0010 | Cage Ladder for Fixed Roof Tank

7-68-0509 Steel Ladder Joint Details

7-68-0663 | Structural Arrangement of Cone Roof — (2.5 M < Dia < 6.0 M)

7-68-0680 | Roof Structure for Cone Roof Tank, Joint Details ( Dia <=40 M)

7-68-0681 | Roof Structure for Cone Roof Tanks Central Drum (Detail B).

7-68-0682 Cone Roof Structure Schematic Joint Details & Central Drum.

6-26-0001 | Standard Specification for Mechanical Agitators

Following project specifications attached elsewhere in the bid package are
referenced to and made a part of this specification. In case any additional standard
specifications are mentioned in the list of attachments, the same shall also be
applicable

EXPERIENCE CRITERIA

Dosing Skid-Supplier/Packager

The Supplier of the Dosing Package (Skid Mounted) shall be a packager of Dosing Packages
(Skid Mounted) with API 675 Pumps and shall be the Single Point Responsibility Vendor
(SPRV) of the complete Dosing Package (Skid Mounted).

The vendor shall have designed, engineered, packaged, tested and supplied, in the last Ten
(10) years, at least ONE (1) unit of Dosing Package (Skid Mounted) similar in terms of skid
size & weight, fluid/chemical handled, capacity of dosing vessels/tanks and type, capacity &
capacity control method of metering pumps (API 675), from the proposed manufacturing
plant, with minimum operating experience of one year, as on bid due date.

The vendor shall complete the Experience Record Proforma enclosed with the inquiry
document to amply prove that the offered Dosing Package (Skid Mounted) meets the above
experience requirement furnishing details of skid size & weight, fluid/chemical handled,
capacity of dosing vessels/tanks, type, capacity & capacity control method of metering pumps
etc., as applicable in the format. In addition, manufacturer's catalogue and general reference
list for Dosing Package (Skid Mounted) shall also be furnished along with the proposal.

Positive Displacement Pumps (Controlled Volume)
Pumps shall be procured from CONSULTANT /OWNER approved vendor list.
The Experience Criteria (EC) as specified in the Standard Specification for Positive

Displacement Pumps (Controlled Volume) [Spec.# 6-41-0021], shall be met for the offered
model of pump.
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33 Static Equipment

3.3.1 Vessel/Tank shall be procured from CONSULTANT /OWNER approved vendor list.

In case, Package vendor fabricates the vessel/tank on his own or sources it from his approved
sub-supplier, following experience criteria shall be met:

Vendor shall have fabricated and supplied at least one number vessel/tank of similar material
of construction, dimensions and thickness in the last ten (10) years.

Reference list for the similar supplied vessel/tank shall be provided to establish experience of
fabrication of similar vessels/tank.

3.3.2 Mixers/Agitators shall be procured from CONSULTANT /OWNER approved vendor list.

In case, Package vendor manufactures the Mixers/Agitators on his own or sources it from his
approved sub-supplier, following experience criteria shall be met:

Vendor shall have manufactured and supplied at least one number Mixer/Agitator of similar
material of construction, dimensions and operating speed in the last ten (10) years.

Reference list for the similar supplied Mixers/Agitators shall be provided to establish
experience of manufacture of similar Mixers/Agitators.

34 Vendor may procure material/equipment from any of CONSULTANT /OWNER approved
vendors. However current validity of vendor approval & their approved product range and the
conditions imposed while according vendor approval as per the approved letter shall be
verified by the vendor before the placement of order.

4.0 SCOPE OF SUPPLY/WORK
Package vendor scope has been defined broadly in document “Scope of Supply”. However,
vendor shall refer the entire enquiry specification for complete vendor’s scope of supply/work.

5.0 BASIC DESIGN

5.1 General

5.1.1 The Process datasheets and P&IDs shall be referred to, for operating conditions.

5.1.2  The equipment shall be suitable for outdoor (without-roof) installation.

5.1.3  All controls shall operate in a fail-safe mode.

5.1.4  All Electrical Devices and instruments shall meet the requirements for the specified area
classification in which they are installed.

5.2 Positive Displacement Pumps (Controlled Volume)

5.2.1 Pumps shall be designed, manufactured and tested in accordance with API Std. 675 and as
modified as per the attached EIL Standard specification no. 6-41-0021.

5.2.2 Maximum allowable working pressure (MAWP) & temperature of the equipment shall not be
less than the design pressure & temperature specified in the data sheet nor less than those
specified in specifications, codes & standards.
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5.2.3 The dosing package vendor shall calculate the acceleration head for each pump item, based on

524

525

5.3

5.3.1

532

533

534

the system configuration. Calculations for Acceleration head & NPSHR shall be furnished.
The dosing package vendor shall ensure that NPSHA is greater than “Acceleration Head +
NPSHR” by a margin of at least 1.0 meter, either by proper selection of pump speed or by
proper valve design or else by providing a suction side Pulsation dampener.

Pulsation dampeners shall be provided as per pump data sheets and P&ID.

a) The suction side pulsation dampener (if provided) shall be as per the following
details:

Design Code: ASME Sec. VIII Div.I
Allowable pulsation level: +3%

Material of construction: As per applicable Piping Material
Specification (PMS) indicated in P&IDs

Type of pulsation dampener: Inverted Bottle, Direct Contact type.

b) The discharge side pulsation dampener (if provided) shall be as per the
following details:

Design Code: ASME Sec. VIII Div.I
Allowable pulsation level: + 3%

Material of construction: As per applicable Piping Material
Specification (PMS) indicated in P&IDs

Type of pulsation dampener: Inverted Bottle, Direct Contact type/Bladder
Type.

c) Note: In case Discharge Pulsation dampeners are of bladder type with gas
charging, bidder shall provide a gas charging kit which should include pressure
gauge, pressure regulator etc. Unless otherwise specified, one number gas charging
kit shall be supplied against each order.

All coupling and exposed rotating parts shall be provided with suitable guards of non-sparking
type.

Drum Unloading Pump and Connecting Hoses

Drum unloading pumps shall be of “Air Operated Double Diaphragm (AODD)” type and shall
be as per manufacturer’s standard.

Typical data sheet(s) for AODD pumps is enclosed with the inquiry document. The dosing
package vendor is advised to refer the inquiry specifications and completely fill-up the same
with operating data and data related to construction, performance of pump & submit the same
during detailed engineering stage. Technical literature, manufacturer’s standard performance
curve, Plant air consumption data etc. for the AODD pumps shall also be submitted for
purchaser’s review during detailed engineering stage.

The drum unloading pumps wherever specified shall be of portable type, driven pneumatically
i.e.by plant air.

These pumps shall be used for transfer of chemicals to the dosing vessel/tank from the
chemical drum / barrel (By Purchaser) (standard capacity of 200 litres). Pumps shall be
selected for a transfer rate of minimum1000 litres per hour.
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5.3.5 For connecting the plant air supply to the air inlet side of each drum unloading pumps, air inlet

53.6

5.3.7

5.3.8

5.4

5.5

5.5.1

552

553

554

5.6

5.6.1

5.6.1.1

5.6.1.2

shall be provided with an air dryer requiring no electric power, air filter cum regulator with
pressure gauge, bleed type master air valve, pressure relief valve & flexible hoses. The air
outlet shall be equipped with air discharge muffler.

For transferring the chemical from the drum/barrel to the dosing tank/vessel through drum
unloading pump, flexible metallic hose with quick coupling connection (suitable for handling
the particular chemical) with liquid filter, shall be provided in the inlet line. The outlet line
should also be provided with a flexible metallic hose with quick coupling connection,(suitable
for handling the particular chemical) check valve, isolation valve and a flanged connection
which can be connected to the nozzle on the dosing vessel / tank.

The pump shall be provided with a suitable adapter such that it can fit on the top of chemical
drum. Liquid inlet, outlet and air inlet connections of the pump shall be suitable for fitting the
respective flexible metallic hoses.

The drum unloading pump shall be procured from a reputed AODD pump manufacturer
having proven experience for similar services. The dosing package vendor shall furnish,
AODD pump manufacturer's general reference list for the proposed pump model during
detailed engineering.

Calibration Pot / Graduated Cylinder

Unless otherwise specified, calibration pot / graduated cylinders shall be provided for
calibration of each controlled volume pump as specified in the Scope of supply. For multi
head pumps, separate calibration cylinders or necessary piping arrangement with isolation
valves shall be provided so that flow through each head can be calibrated. This requirement
shall govern over and above the P&ID.

Skid

The skid shall be designed and built to ensure that all the equipment along with accessories,
local control station(s) and piping are located and mounted suitably for ease of operation and
maintenance.

All the components of a particular chemical dosing package shall be assembled & mounted on
the skid, and shall be duly interconnected with piping & power/control cabling. The inlet and
outlet connections for purchaser’s interface shall be terminated at the skid edge with flanges of
the specified sizes & ratings. The local control station(s) & the junction box(es) for
instrumentation shall be located at the edge of skid.

The skid shall be suitable for four point lift & shall be provided with lifting lugs.

The skid shall be provided with cable trays for routing of purchaser’s power / control cables.
Static Equipment

Mixers/ Agitators

The Vendor/Supplier shall furnish the Filled in Mixer Data sheet in the format provided after
award of contract.

Unless otherwise specified, all mixers/agitators shall be provided with dry running mechanical
vapor seals (cartridge type).
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5.6.2 Design

5.6.2.1 Pressure Vessels

5.6.2.1.1 Minimum Wall Thickness

Vessel shell and heads shall have minimum wall thicknesses calculated with Design pressure
and temperature, in accordance with the codes, but in no case, shall the thickness be less than
the criteria indicated below:

a)

b)

For Carbon steel vessels: 6mm (including corrosion allowance not exceeding 3.0
mm), but not less than that calculated as per below formula :

For Vessels with Diameter less than 2400 mm,

Wall Thickness = {(Dia./1000) + 1.5+ C.A.}

For Vessels with Diameter 2400 mm & above,

Wall thickness = {(Dia/1000) + 2.5+ C.A.}

For Stainless Steel vessels: 3 mm, but not less than that calculated as per following
for Vessels with Diameter more than 1500 mm

Wall thickness= {(Dia/1000) + 2.5}

5.6.2.1.2 Design Pressure

Design pressure shall be calculated as per the following, unless otherwise specified
elsewhere in the package:

a)

b)

Design pressure shall be the highest of the following:

o Maximum operating pressure (kg/cm2g) x 1.1
o Maximum operating pressure + 2.0 kg/cm2
o 3.5 kg/em2g

Design pressure at any lower point is to be determined by adding the maximum
operating liquid head and any gradient within the vessel.

Vessel operating under vacuum (or partial vacuum) shall be designed for
differential external pressure of 1.055 Kg/cm2.

5.6.2.1.3  Design Temperature
Design temperature shall be calculated as per the following, unless otherwise specified
elsewhere in the package:
a) For Vessels operating at 0° C and over, the design temperature shall be operating
temperature plus 15° C. However, design temperature shall not be less than 65°C.
b)  For Vessels operating below 0° C, design temperature shall be lowest operating
temperature.
c) Minimum Design Metal Temperature (MDMT) shall be lower of minimum
atmospheric temperature and minimum temperature envisaged during operation.
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5.62.1.4 Corrosion Allowance

Minimum Corrosion allowance for Carbon steel vessels shall be 3.0 mm, unless
otherwise specified elsewhere in the package.

All internals shall be designed for full load condition. For Welded internals, twice the
corrosion allowance shall be considered. For Removable internal parts, single corrosion
allowance shall be considered. All bolted internals shall be provided with SS bolts and
two nuts.

5.6.2.1.5 Vessels shall be designed as per ASME Sec. VIII Div. 1 (latest edition including latest
addenda in accordance with design data enclosed with the package). All Design
calculations shall be carried out considering all loads for erection, operation and hydro
test condition.

5.6.2.2 Storage Tanks

5.6.2.2.1 Any pressurized tank (irrespective of diameter) and atmospheric storage tanks (diameter
more than 2.0 m) shall be designed and fabricated as per API 650 code. However, small
atmospheric tanks can be designed& fabricated as per manufacturer’s standard & good
engineering practice.

5.62.2.2 All internals shall be designed for full load condition. For Welded internals, twice the
corrosion allowance shall be considered. For Removable internal parts, single corrosion
allowance shall be considered. All bolted internals shall be provided with SS bolts and
two nuts.

56223 The Corrosion allowance for Tanks shall be as given in respective Tank data sheets
attached with the bid package. Otherwise, it shall be determined by its intended service
conditions and service life.

5.6.3 Fabrication

5.6.3.1 Materials
Materials of various pressure parts of equipment shall be selected as follows for general
industrial condition/services, unless otherwise specified in respective Process data sheets.
Minimum grade for Stainless Steel shall be SS 304.

Plates : SA 516 Gr. 60/70 (for CS vessels)/ IS 2062 Gr. B (for CS
tanks)/ SS 304 (for SS Vessels/Tanks)

# SA 516 Gr.60 for Caustic/Sour/Amine service tanks & vessels

Forgings : SA 105/SA 182 F 304

Pipes : SA 106 Gr. B/SA 312 TP 304

External bolting SA 193 Gr. B7/ SA 194 Gr. 2H

Gasket : As per PMS

MOC of internals shall be as per respective Process Data Sheets attached with the bid

package.
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5.6.3.2 CS Plates used shall conform to the latest issue of specification SA-20 with additional

requirements mentioned herein.

a) Only normalized plates free from injurious defects with workmanlike finish shall
be used. Reconditioning/repair of plates by welding shall not be permitted.

b)  One product analysis of each heat shall be carried out and reported. Chemical
analysis shall be as per applicable specifications with carbon content not exceeding
0.23%.

Additionally, one of following requirements for carbon equivalents (Ceq) based on heat
analysis shall be satisfied.

Ceq = C+Mn/6<042 (1)
Ceq C + Mn/6+(Cr + Mo + V)/5+(Cu+Ni)/15 < 0.43 2

Equation -(1) shall be used when applicable material specify C and Mn only.
Equation -(2) is applicable for restricted chemistry requirements or for supplementary
requirements of S19 & S21 of specification SA-20.

SS plates shall conform to Specification SA 480 with additional requirements mentioned
herein:

a)  All plates shall be hot rolled, pickled & shall have No. 1 finish on both sides with
reference to Specification SA-480. In addition, all stabilized grades of SS ( SS 347,
SS 321 etc.) shall be given stabilization heat treatment.

b)  Unless otherwise specified; plates, pipes, forgings & fittings representative of each
heat shall be subjected to Inter granular corrosion tests as per ASTM A262 practice
E for all 300 series material. The bend test specimen shall be examined at a
magnification of 200X.

5.6.3.3 Heads

a) All Carbon steel cold formed dished heads or knuckles shall be stress relieved. Hot
formed dished ends or knuckles which have not been uniformly heated in the
normalizing range in the final stages of manufacturing shall be normalized. When
completed vessel involves PWHT, heat treatment intended above for cold formed
dished heads or knuckles is not applicable.

b)  Cold formed dished ends of SS vessels shall not be solution annealed unless any of
the following condition exists:

. Specifically called for any Equipment/service.
. Hardness value after forming exceeds 235 BHN.
. Nominal thickness of plate is 16 mm or above.

c¢)  Hot formed dished ends of SS vessels shall be solution annealed.

d) Whenever Heat treatment on Stainless Steel is carried out, it shall be followed by
micro etching test & IGC test as per ASTM A 262 practice E unless otherwise
specified to ascertain suitability & effectiveness of Solution annealing. The bend
test specimen shall be examined at a magnification of 200X.

5.634 Material Certificates shall conform to EN 10204 Type 3.1 and shall be submitted to
EIL/Owner/Third party.
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5.6.3.5 Material of construction (MOC) of the Mixers shall be compatible with the process

service applicable.

5.6.3.6 Pipes for nozzles shall conform to API 5L, IS: 1978, A-53 or A-106. For Caustic, Sour
and Amine services, all nozzle pipes shall be A-106. Pipes for nozzle & heating coil shall
be of seamless quality. SS tanks shall have SS nozzles of compatible grade.

5.6.3.7 All Vessels/ Tanks shall be provided with lifting lugs.

5.6.3.8 Unless otherwise specified, Bottom plate slope shall be 1:50 from the centre of the tank
towards the shell.

5.6.3.9 For vessels, all Nozzle Flanges shall be of Weld Neck type. For Caustic, Sour and Amine
services all nozzle flanges shall be WN type in Vessels as well as Tanks.

5.6.3.10 Nozzles upto 50 mm NB size shall be stiffened with 2 numbers of 40 mm wide x 6 mm
thick stiffeners welded at 90 apart.

5.6.3.11 Rolling direction of plate for shell shall be lengthwise.

5.6.3.12 All Tanks shall be provided with Vent connection, level indicators & earthing
connections. A gauge hatch  with cover for gauging & sampling purpose is to be
provided on the tank, if specified on the Tank datasheet

5.6.3.13 All vessels shall be transported to site in single piece.

5.63.14 Roof Supporting Structure for Storage Tanks, if provided internally, shall be protected
with proper primer and painting as per the provisions of painting specification, as these
structures are designed without corrosion allowance.

5.6.4 Tolerances

5.6.4.1 Equipments tolerances shall be as per attached Standards/applicable code.

5.6.5 Cleaning and Painting

5.6.5.1 Vessels shall be cleaned internally to remove scale, rust, dirt, foreign material by wire
brushing.

5.6.5.2 All external surfaces shall be cleaned, primed and painted in accordance with painting
specification for specified environment.

5.6.5.3 SS surfaces both inside & outside shall be pickled & passivated in accordance with
Specification ASTM 380 after hydro test.

5.7 Piping

5.7.1 Piping Design Codes
The design and engineering shall conform to the following standards as applicable:
> ASME B 31.3 “Process Piping”
> IBR “Indian Boiler regulations”
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5.7.2

5.7.2.1

5.7.2.2

5.7.2.3

5.7.2.4

5.7.2.5

5.7.2.6

5.7.2.7

5.7.2.8

5.7.2.9

5.7.3

5.7.4

Piping Design Basis
Preferred level of bottom of piping from skid top shall be 500 mm.

Minimum level of overhead piping shall be such that clear 2.2 M headroom is available
below pipe/insulation/supports.

All hydrocarbon vents to atmosphere should be vented at minimum 3 meters above the
nearest operating platform, existing within a radius of 12 meters. A 3/8" diameter weep
hole in the tail pipe for drainage to safe location at low point of line shall be provided.
All steam vents to atmosphere should be vented at minimum 3 meters above the nearest
operating platform, existing within a radius of 8 meters. A 3/8" diameter weep hole in the
tail pipe for drainage at low point of line shall be provided.

All PSVs and Control valves discharging to flare header shall be located close to and
above flare header for maintaining free draining requirement. PSVs and control valve
assembly along with prefabricated spools, valves, flanges, gaskets and bolts shall be
supplied loose by vendor for installation by owner. Size of PSV inlet line shall be
decided considering far away location of the PSV.

Hydrostatic test, Leak test, Non destructive Examination shall be carried out as per
applicable piping design codes.

Hydrostatic Vents and Drains shall be provided at High Point and Low points
respectively as per PMS and or good engineering practice.

Piping systems shall be adequately flexible to cater for thermal expansion/contraction
under start-up, operating and shut down conditions to ensure that the stresses and loads
do not exceed the values permitted in the applicable code.

All instruments and valves requiring attention during normal operation  shall be
conveniently operable.

Adequate space shall be provided for removal of equipment components for routine
maintenance.

Pipe Support Design Basis

All piping shall be adequately supported, guided or anchored so as to prevent undue
vibration, deflection/expansion or loads on connected equipment and leakage at flanged
joints. Piping at valves and equipments such as pumps, requiring periodic maintenance,
shall be supported in such a way so that the valves and Equipments can be removed with
a minimum necessity of installing temporary pipe supports.

Piping Material Specification/ Valve Material Specification

The job piping material specification as applicable to incoming and outgoing lines is
provided. Vendor shall follow these piping classes if shown in P&IDs. Basic details for
valves are provided in the Piping Material Specification. Detail Valve material
specification shall be provided to the successful bidder. In case of variation in
material/components from this specification it shall be the responsibility of the vendor to
ensure suitability and establish equivalence of proposed material.
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5.7.5 Battery Limit

5.7.6

5.7.7

5.8

5.8.1

5.8.2

5.83

5.84

5.8.5

All incoming and outgoing Piping shall be terminated by the vendor at one location with
isolation valves/flanges as per the approved P &Ids. B/L interface orientation shall be
finalized during detail engineering. Battery Limit Drawing shall indicate exact location,
levels and scope of package piping for all incoming and outgoing lines. All piping at
Battery Limit shall be anchored.

Painting

The protective paint system shall be provided to protect external surface of uninsulated
low alloy steel and carbon steel piping and equipments and insulated surface of low alloy
steel, carbon steel and stainless steel piping and equipments. The painting system shall be
suitable for the type of environment where package unit is to be installed.

Welding

Welding procedure qualification, welder’s qualification, all welding work, equipment for
welding, heat treatment, other auxiliary functions and the welding personnel shall meet
the requirements of the accepted national/international standards and practices.

Electrical

Following minimum electrical facilities shall be provided by Vendor on local control
station:

a) Start

b) Stop

c) Field ammeter, as required.

Selector switch shall be provided, as required, as per P&ID & operational requirements.
The interlocking between the MCC feeder and field equipment shall be arranged in Local
Control Station by the Vendor.

All motors shall have a enclosure protection Ex-d with efficiency class IE-3 as per IS
12615-2011/IEC 60034-30and shall meet the requirements of IS/IEC 60079-1 & 60079-0.

All the 415 Volts supply feeders, to feed Dosing Pumps & Agitator Motors shall be
arranged by Purchaser. kW rating of motors for Dosing System shall be decided by
Bidder for the starting and running conditions specified in pump/ agitator datasheet.
Vendor to furnish Motor List, indicating kW rating, enabling Purchaser to provide MCC
with required number & rating of feeders as per the format mentioned in the Job
Specification-Electrical for Dosing Package.

The power & control cables from Purchaser's MCC to individual motor & local control
stations, shall be supplied, laid & terminated by the Purchaser. However, Vendor shall
supply all cable glands and lugs, as required. All cable glands shall be flameproof Ex (d)
double-compression type of Ni-plated Brass. The cable-lugs shall be of tinned Copper
and crimping type. Exact size of Purchaser-supplied power and control cables shall be
finalised during detail engineering. Provisions, as required, in Vendor’s equipment for
termination of the same, shall be made accordingly without any cost & time implications
to Owner.

Purchaser’s power cables will be 1100V grade, Copper or Aluminum conductor, XLPE
or PVC insulated, PVC extruded inner sheath, armoured with overall FRLS PVC sheath.
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5.8.6 Purchaser's control cables will be 1100V grade, Copper conductor, overall shielded,

5.8.7

5.8.8

5.8.9

5.8.10

5.8.11

5.8.12

5.8.13

5.8.14

5.9
5.9.1
59.1.1

59.1.2

59.13

59.14

twisted pair, XLPE/ PVC insulated, armoured with overall FRLS PVC sheath.

Cable size for motor space heater shall be 3 x 2.5 mm? with Cu Conductor, 3/4-inch
entry.

The cable trenches/ trays from sub-station to battery limit of individual package shall be
in the scope of Purchaser. Cable trays on Dosing Skids shall be provided by Vendor, as
required, for routing of Purchaser-supplied power & control cables within skid.

Earthing of all package equipments within the skid shall be done by the bidder. Earth
terminals shall be provided on skid for connection by Purchaser to main plant earth grid.

Earthing shall be carried-out as per standard IS: 3043. All hardware for earthing shall be
hot dip galvanized @ 610 gm/m2. GI Earth Plate shall be provided and all non-current
carrying parts of electrical apparatus, vessels and skid structure shall be bonded with this
GI earth plate. Purchaser shall connect earth plate with main plant earth network. Sizes of
earth conductors to be used shall be as per Job Specification-Electrical for Dosing
Package.

All the equipment, indigenous and imported, shall have a valid statutory approval of
PESO/CCOE towards explosion protection and copies of the same (PESO/CCOE
approvals) shall be furnished during detailed engineering stage.

All local control stations shall be flameproof Ex (d) type.

For project specific requirement, Bidder shall refer Job Specification-Electrical for
Dosing Package

In case of any conflict between various requirements/ parameters, the most stringent one
shall be applicable.

Instrumentation and Controls
General

All electronic field instruments shall be certified for installation in hazardous area
classification of Location as per Job specification sheet. Instrument shall also be
weatherproof to IP-65 as a minimum. For environmental conditions, refer elsewhere in
the package.

SS Tag plate shall be provided for all instruments.

The instrumentation selected for the package shall be rugged in design and must be well
proven for use in similar applications. Items of Prototype design or items of experimental
nature or design undergoing testing etc. shall not be selected and supplied by bidder. The
instruments as being offered / supplied should have been operating satisfactorily in
hydrocarbon industry like Refinery, Petrochemical and Gas Processing Plant for a period
of minimum 6 months on the bid due date under similar conditions as specified in
purchasers datasheet.

Bidder shall supply 10% subject to minimum 1 no. of each type of instrument installation
materials such as fittings, valves, tubes, etc. as loose supply. Prices for these spares shall
be included in the base price.
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59.1.5 Bidder shall supply instruments from EIL approved vendors. For items not appearing in
approved vendor list, bidder shall furnish proposed sub-vendor list for purchaser’s
approval.
5.9.1.6 For Caustic and NACE services, minimum wetted parts/ Sensor material shall be SS316L

against SS316 material indicated in respective instrument specifications.
59.2 Instrument Specifications
59.2.1 Transmitters

a) The SMART transmitter shall be two wire microprocessor based type and it shall
incorporate a non-volatile memory which shall store complete configuration data of
transmitter and sensor characterization. All necessary signal conversions, including
conversion to produce output with the required protocol shall be carried out in the
transmitter electronics. The configuration data of the instruments shall be stored in
a non-volatile memory such that this remains unchanged because of power
fluctuations or power off condition. In case vendor standard instrument has battery
backed RAM, bidder to ensure that battery drain alarm is provided as diagnostic
maintenance message. Transmitter body material shall be metallic. Integral output
LCD display shall be provided for all transmitters.

b) SMART Transmitters shall be able to communicate to Universal Hand Held
communicator (HHC Model no. : HART 475 or equivalent model, not in Vendor's
scope). In case any of transmitter is not able to accept commands from HHC,
vendor shall supply suitable intrinsically safe dust proof hand held configurator
(one no. suitable for HART transmitters) with complete license and upgrade
packing rechargeable battery charger and other accessories suitable for the
specified area classification along with suitable carry case for easy mobility.

) When HART protocol is specified, the following features must be ensured;

1) It shall allow multi masters (two for example, primary and secondary) for
configuration, calibration, diagnostics and maintenance. The primary could
be the control system or host computer and the secondary could be the hand-
held communicator.

ii)) It shall be capable of implementing universal commands from either of these
locations.

iii))  All HART transmitters shall be configurable for under current and over
current.

iv) All HART transmitters shall be compliant to NAMUR NE 43
recommendations.

d) The Overall rangeability shall be 1:100 for Normal transmitters with calibrated
accuracy of £ 0.065%of span. The Overall rangeability shall be 1:100 for
Diaphragm seal transmitters with calibrated accuracy of + 0.2% of span.

e)  Transmitter shall also run complete diagnostic subroutines and shall provide
diagnostic alarm messages for sensor as well as transmitter healthiness. In the
event of detection of failure, the output shall be driven to a predefined value, which
shall be field configurable.

1) The over-range/ static pressure protection of the transmitter shall be 130% of
maximum operating range.
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5922 Level Instruments standpipe philosophy

59221 Standpipe shall be used for clean, non-viscous and non-crystallizing services for
installation of level instruments on vessels/ equipments if more than 4 nozzles are
required for level instruments on a vessel. Standpipe shall also be used wherever shown
in Licensor’s drawings. Size of standpipe shall be 2”” minimum.

59.222 Maximum number of nozzles allowable on standpipe is as follows:

a) 8 with no displacer / guided wave radar type level instrument on standpipe.
b) 6 with displacer/ guided wave radar type level instrument on standpipe

59.23 Level Gauge

a)  Level gauges shall be steel armored reflex or transparent type with body and cover
material of forged carbon steel as a minimum and shall have tempered borosilicate
glass with asbestos free gasket. Transparent type of gauges shall be provided with
integral illuminators operating at 230V, 50 Hz supply and suitable for electrical
area classification. All gauge glasses must have a rating equal to or more than the
vessel design pressure and temperature. SS Calibrated scale shall be provided with
scale graduations in mm.

b) Reflex type will be used for clean and colorless liquids, except liquids level
interface. Transparent type will be used on acid, caustic, dirty or viscous, coloured
liquids and liquid interface. Transparent type with Mica or Kel-F shields shall be
used for treated water, boiler and condensate services, and for corrosive liquids,
which will attack glass.

c¢)  The visible range of level gauge shall be selected to cover the complete operating
level as well as measuring range of the other level instruments provided for the
same purpose.

In general, the visible length of the level gauges shall be 220, 470, 720, 980, 1230
mm. In any case, the maximum visibility length shall not exceed 1500 mm for a
single gauge.

d)  For level gauging in very viscous liquids, liquids with crystals and high pressure
rating (600# and above), float operated magnetic gauges with 2" (50 mm) flanged
end connections, shall be used. C to C length of single magnetic level gauge shall
not be more than 2500mm.The float and chamber material of magnetic level gauge
shall be non magnetic type. Float chamber (or cage) shall be provided with
¥ flanged end vent and drain connections. The design shall also facilitate float
removal.

5924 Level Transmitter

a) Guided Wave Radar type instruments with external chamber and side-side
connections, complete with isolation valves, vent and drain details shall be used for
level measurement upto 2400 mm. In general, Guided Wave Radar instruments
shall be used with C-C lengths of 356 mm, 8§13 mm & 1219 mm etc.

b)  Guided Wave Radar instrument shall have + 3mm accuracy.

c) Differential pressure transmitter shall be used for level instruments above 2400
mm, for services requiring purge or where liquid might boil in external portion.

d)  Differential Pressure transmitters for use on corrosive or fouling service shall
generally be diaphragm with extended filled capillary type. Flush or extended
diaphragm type differential pressure transmitter shall be considered for special
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e)

applications only. Diaphragm material shall normally be stainless steel or any other
special alloy.

Transmitters shall also meet the requirements specified in clause no. 6.9.2.1 as
applicable.

5.9.2.5 Pressure Gauges

a)

2

h)

Pressure gauges shall be weatherproof with dial size of 150 mm and shall have
features like screwed bezels, externally adjustable zero, over range protection (at
least 130% of max. operating pressure), blowout discs and Shatter proof glass
window. Pressure gauge sensing element shall be of SS 316 and movement & Case
of SS 304, as a minimum.

Pressure gauge dial shall be white, non-rusting plastic with black figures. The dial
face shall be marked with pressure element material. Pointers shall have
micrometer adjustment.

Pressure gauge shall have 1/2" NPT (M) bottom connection.
Pressure gauge shall have an accuracy of + 1% of URV (Upper Range Value).

Ranges shall be so specified that the gauge normally operates in the middle third of
the scale and shall conform to 1S-3624 standard dials, wherever possible. Pressure
gauge with design pressure more than 130% of range shall be provided with Gauge
saver. The material of construction of gauge saver shall be same as socket material
or superior.

Diaphragm seals, filled type or mechanical type shall be provided where plugging
of the element may occur or where suitable material is not available in highly
corrosive services. When chemical seals are required, they shall be of the clean out
type with flushing connection.

Pressure gauges shall be weather proof to IP-55 as per IEC-60529/1S-2147 as a
minimum. Pressure gauge case material shall be minimum SS304.

The pressure sensing element shall be bourdon, diaphragm or bellows depending
upon process conditions.

59.2.6 Pressure Transmitter

a)

Pressure transmitter shall have electronic state-of-art capacitance or any other type
of sensor meeting all functional specifications. Body & Element material for
transmitters shall be SS316, as a minimum, and shall be able to withstand over
pressure of at least 30% of range or maximum working pressure whichever is
higher.

All transmitters shall have an integral LCD display. Remote mounted meters may
be provided if required in addition.

Threaded end connections shall be NPT as per ANSI B 1.20.1. Flanged end
connections shall be as per ANSI B 16.5.

Diaphragm seal element with capillary shall be used for congealing, corrosive and
highly viscous services.

Transmitters shall also meet the requirements specified in clause no. 6.9.2.1 as
applicable.

Pressure transmitters used for diaphragm rupture detection shall have dedicated
instrument isolation valve in addition to manifold.
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59.2.7 Pressure Relief Valve & Rupture Disc

a)

b)

2

h)

All pressure relieving devices shall be designed in accordance with ASME code for
'Boilers and Pressure Vessels', API-521. Pressure Relief Valve shall meet relief
valve requirements as defined in API RP-520 (Part-1 & II) and in API-526.

Pressure relief valves shall be full nozzle full lift type except for thermal relief
valves which shall be modified nozzle type. Type of Pressure relief valve such as
Conventional, bellows & pilot shall be decided by vendor based on process
parameters such as set pressure, back pressure, etc.

Percentage Accumulation shall be 10% for Pressure Relief Valve and 10% / 25%
(as per process requirement) for Thermal relief Valve.

Body materials shall be as per piping material specification. Nozzle and disc
material shall be SS 316 as a minimum with machined SS guide and spindle.
Whenever semi nozzle designs are unavoidable, body material shall be at least
same as nozzle and disc material.

Spring material shall be selected as per operating conditions. Normally it shall be
Cadmium / Nickel / Zinc / Aluminum plated Carbon Steel.

Pressure Relief Valve shall have flanged connections for sizes 1" and above and
shall have screwed connection for sizes 3/4" and below. Thermal Relief Valve shall
have screwed connection with 0.38 cm2 orifice size and inlet outlet shall be of 3/4"
NPT(M) X 1" NPT(F) sizes.

Rupture discs shall be reverse buckling type, in general and shall be supplied in
pre-torqued holder assembly, mounted between standard ANSI flanges. Disc
material shall be compatible with the vessel contents and shall be consistent with
the bursting requirements. Disc shall be supplied with tell-tale assembly.

The bursting tolerance of the rupture disc shall be 5% of the specified bursting
pressure or less.

Vendor shall supply three nos. spare discs along with each Rupture disc assembly
ordered.

5.9.2.8 Variable Area Flowmeter (Rotameter) and Transmitter

a)

b)
¢)

d)

Variable area flow meters or rotameters shall be as per ISA-RP 16.1, 16.2, 16.3,
16.4, 16.5 and 16.6. Rotameter shall be of flanged body construction.

Rotameter shall be of metal tube type with local indication.

The material for tube & float shall be SS 316 as a minimum (or better material as
per piping material specification).

The packing material shall be PTFE if the liquid temperature is below 230 C. For
temperatures above 230 C, packing shall be of GRAFOIL.

Rotameter shall have an accuracy of minimum = 2% FSD.

Rotameter transmitter shall be SMART type with HART protocol with integral
LCD display. Rotameter transmitters shall be intrinsically safe,4-20mA two wire
type capable of operation on 24VDC power supply with a load capacity not less
than 600 ohms.

5.9.2.9 Orifice Plates and Flanges

a) Flow measurement shall normally be carried out by using thin, square-edge
concentric orifices plate mounted between a pair of weld-neck type orifice flanges
with flange taps. The minimum pressure rating of flanges shall be 300 1b ANSI.
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g)

Where D, D/2 taps are required, the ratings of the orifice flanges shall be same as
that of the pipe class. Flanged end connections shall be as per ASME B16.5

Eccentric type of orifice plates shall be used for specific applications, like dual
phase.

Segmental type shall be used for specific applications.

Quadrant edge or conical entrance orifice plates shall be used for services with low
Reynolds number.

Orifice Plate material shall be SS 316 as a minimum or better

Each Orifice Plate shall have an integral handle, which shall, upon assembly with
flanges, extend to a distance of 50 mm. with following information punched on it:

Tag Number.

Nominal flange size in inches and rating in pounds.

Plate and flange material to ASTM specifications.

Bore dia in mm.

Sizing of orifice plate shall be carried out in accordance with ISO-5167(latest
edition).

5.9.2.10 Restriction Orifice Plates

a)

b)

¢)

d)

The material of the orifice plates shall be normally SS 316, as a minimum. Flange
material & rating shall be as per piping specification.

Sizing of orifice plate shall be carried out in accordance with ISO-5167 (Latest
Edition).

Each Orifice Plate shall have an integral handle, which shall, upon assembly with
flanges, extend to a distance of 50 mm beyond flange edge with Tag no., nominal
pipe size in inches, rating in psi and material of plate punched on it.

Thickness of the orifice plate shall be calculated to meet the service condition
requirement. Minimum thickness shall be 3.18mm.

59.2.11 Self Actuated Pressure Control Valve

a)

Body material shall be as per piping material specification. Trim material shall be
Stainless Steel SS 316 as a minimum. Actuator shall be diaphragm type and
diaphragm material shall be Stainless Steel as a minimum.

All pressure parts shall be designed to withstand maximum shut off pressure.

Valve shall have flanged connections for sizes 1" and above and shall have
screwed connection for sizes 3/4" and below.

The line pressure sensing for the self actuated control valve/regulator shall be
internal, in general.

The set pressure of the self actuated control valve shall be adjustable throughout
each spring range externally. A locking mechanism shall be provided to avoid
inadvertent set point adjustment.

Flow direction shall be clearly stamped or cast on the valve/regulator body to
ensure correct installation.

5.9.2.12 Temperature Gauge

a) Local temperature gauges shall be in general bimetallic type. The temperature bulb
shall be of stainless steel construction. The case of bimetallic type temperature
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gauges shall be all angles rotatable type. The gauge movement material shall be of
stainless steel, as a minimum.

b)  Temperature gauges shall have accuracy of = 1 % of URV (Upper Range Value).
All local temperature gauges shall have 150 mm dial size. The bulb size shall be
selected to suit the Thermowell.

c) All gauges shall be of weatherproof construction to IP 55 as a minimum.

d) Thermometer stem adjustable gland with union connection and bushing shall be
suitable for 1/2" NPTF connection.

e)  The temperature gauges shall be provided with 114" flanged thermowell with %"
NPT (F) connection for temperature gauges. .

1) Zero adjustment screw for temperature gauge shall be external type.

g)  Unless otherwise specified, the temperature gauge shall have an over range

protection of at least 130% of specified range or maximum working temperature,
whichever is higher.

59.2.13 Thermowell

a)

b)

Thermowells and flanges shall be minimum of 316 SS or better material to suit
the service conditions. Pressure rating of flanges shall be as per respective piping
specification. Thermowell shall be fabricated from bar-stock.

Immersion length of Thermowells for different line sizes shall be as follows:-

Line Size Immersion length (U)
4" to 6" 280 mm
From 8 "to 20” 320 mm
>20” & Vessels/columns 400 mm

Immersion length is based on 200 mm length between flange face and inner well of
pipe. In vessels, where fouling with vessel internals is expected, the immersion
length shall be suitably modified. The minimum line size shall be of 4” for
installation of Temperature element. Any pipe of less than 4”nominal bore shall be
blown to 4”’size to install thermowell.

5.9.2.14 Control Valves

a)

b)

d)

Control valves shall normally be Globe type single seated or double seated. For
clean services, guiding shall be top and bottom/ cage type. For highly viscous
services, cage guiding shall be avoided.

Flanged control valves shall be used. Body material, body rating and flange rating,
shall be as per piping specifications as a minimum. Minimum control valve body
size shall be 1" in general. Reduced trims can also be considered.

Trim characteristics shall be equal percentage type unless required otherwise. Anti-
cavitation trim shall be selected wherever cavitation is expected in the valve.
Control valve body and flange rating shall be minimum 300#.

Noise from control valve during operation shall be limited to OSHA specified level
or better. The maximum allowable noise is 85 dBA SPL (Sound Pressure Level).
Low noise trim shall be considered where noise level exceeds maximum limit.

Format No. 8-00-0001-F1 Rev. 0 Copyright EIL — All rights reserved

Paae 3520 of 6631 - BO957-TENDFR DOC-B957-420-80-44-PG-T-7410 - Rev A



STANDARD SPECIFICATION STANDARD SPECIFICATION No.

S5ifetaed EMNCINEERS FOR
@ lebics @ROAMID  posiv pacraces 6410301 Rov. 1
) (SKID MOUNTED) Page 23 of 28

e) Valve seat leakage shall be as per ANSI/FCI 70.2 and shall be selected with due
consideration to meet the requirement. Minimum class IV leakage shall be
provided.

1) Flanged bolted type gland packing boxes shall be used. Packing shall normally be
PTFE on liquid and gas service up to 200°C (design). For high temperature
application (above 200 °C (design) temperature, grafoil or equivalent gasket
suitable for the specified service shall be provided. Asbestos based packing
material shall not be used.

g)  Material used for trim shall be minimum 316 SS, with guide bushing of hardened
stainless steel like 440 C, 17-4 PH, etc. upto a pressure drop of 10 kg/cm?2. Stellited
trims shall be provided for higher pressure drops (more than 10 kg/cm2) and
wherever required to meet service conditions.

h)  Valve actuator shall be pneumatic spring opposed diaphragm type, in general.
Piston type actuators may be used for very high shut off pressure requirements.
Additional equipment necessary to meet fail safe condition shall also be included in
case double acting piston type actuator is selected. In either case, actuator shall be
able to withstand maximum shut-off pressure (1.5 times of design pressure) with
the minimum instrument air pressure specified. The actuator shall be painted as
below:

e Direct action (open on air failure) valves - Green color.
e Reverse acting (close on air failure) valve - Yellow color.

1) Control valve positioner shall be Smart type with HART protocol (latest version).
The positioner shall be provided with necessary hardware/ software for
maintenance, diagnostics, programming etc.

1 Positioner output shall include but not limited to actual valve stem travel, input
current, actuator pressure, travel direction, accumulated travel, cycle counter etc.

k) Positioner shall provide diagnostic information such as Valve signature data with
seat load, bench set and valve friction, dynamic error and dynamic linearity of
control valve, diagnostic graphics with adequate resolution. When mounted on
control valve, the factory valve signature test report shall be provided.

) All control valve supplied by bidder must comply with fugitive emission
requirements as per leakage class-C of ISO-15848-1(Latest edition).

593 Installation Requirement

5.9.3.1 Bidder shall ensure and supply all erection hardwares required for the installation of
complete instrumentation items which form part of the package unit. This includes items
like instrument valves and manifolds, mounting accessories, impulse piping, tubing,
pipe/tube fittings, canopies for instruments, identification tags etc. as a minimum.

5932 All instruments shall be provided with isolation, vent / drain and equalizing arrangement.

5933 Instrument connection sizes shall be as follows:

a)  On Vessel/ Equipment- 2”

b)  On Pipe - %” NPT for direct type. 1.5” flanged for Diaphragm seal type and
thermowells.
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6.0 INSPECTION AND TESTING
6.1 All Equipments shall be subjected to inspection by EIL/Owner /Third party. The

Inspector shall have free access to the Contractor/Vendor's shop/work site. The
Contractor/Vendor shall provide all facilities like tools and tackles, instruments and
personnel to inspector. All the Inspection shall be carried out in accordance with the
relevant Codes & requirements of Drawings & Specifications. Approval of Inspector
shall in no way relieve the Contractor/Vendor of his responsibility for proper execution of
work. Manufacturer’s Quality Assurance (QA) plans shall be submitted for Owner /
Consultant or his authorized inspection agency’s approval before taking up
manufacturing.

6.2 The Inspection shall include but not be limited to:
a) Examination of materials of construction.
b)  Welding procedure and Welder's qualification tests.
c) Various non-destructive tests like radiography etc. as per code.
d)  Checking of dimensions
e)  Pressure testing and certification etc.
1) Hardness testing

6.3 Wherever specified in code, dye penetrant/magnetic particle examination shall be carried
out on the welds. Spot radiography shall be minimum requirement for all Equipments.
Extent of radiography and acceptance criteria shall be as per the relevant provisions of
the code.

6.4 All nozzles fabricated from plate, irrespective of thickness, shall be 100% radiographed.
6.5 The inner fillet of bottom or annular plate to shell weld shall be leak tested with
penetrating oil after removal of slag prior to welding of outside fillet weld.

6.6 After completion, tank shall be hydrostatically tested by filling water and all weld joints
shall be hammered and inspected for any leakage. In case of any defect it shall be
repaired and retested as per the instructions of Inspector.

6.7 Equipments under Caustic, Amine & Sour (H»S) service shall essentially be PWHT. The
Hardness of the PM, Weld & HAZ shall be limited to 200 BHN in such cases.

6.8 It shall be the responsibility of Contractor/Vendor to prepare a Detailed Inspection and
Test plan as per applicable Code and Specifications and get the same reviewed by
EIL/Owner/Third party prior to execution of work.

6.9 Fittings, valves, instruments, other accessories like electric motor etc. shall be duly tested
and manufacturer’s test certificates shall be furnished.

6.10 Any other tests as per the Process Data Sheet / EIL standard / applicable codes  shall
also be performed.

Following “Witness” inspection & tests shall be carried out for the completely assembled
chemical dosing package:
- Dimensional Inspection
- Cleanliness
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- Hydro test / Pneumatic Leak test of assembled piping / joints

The dosing package vendor shall further note that “Witness” inspection is also specified
for certain equipment i.e. controlled volume pumps, Mechanical Agitators etc. in the
respective equipment data sheets which shall also be carried out.

Vendor shall provide test/ calibration/ inspection certificates of all the instrument items
under dosing package scope for purchaser’s review/ record

7.0 COMMISSIONING SPARE PARTS

The vendor shall include in his scope of supply, spares required for erection and
commissioning of the dosing package (inclusive of mechanical, electrical and
instrumentation spares). List for the same shall be furnished by the dosing package
vendor along with the bid.

If however, any additional spare is consumed during erection and commissioning, over
and above the quoted erection and commissioning spares, the same shall be provided free
of cost by the dosing package vendor.

8.0 RECOMMENDED SPARE PARTS FOR TWO YEARS NORMAL OPERATION

8.1 The vendor shall furnish a quotation for spare parts required for two years normal
operation as per the equipment manufacturer’s recommendation along with unit rates for
the package (inclusive of mechanical, electrical and instrumentation spares).

8.2 The recommended spares for two years operation for each rating and type of motor shall
include the following as a minimum:
a. Bearings for DE & NDE
b. Cooling fan
¢. Terminal block

d. Terminal box cover with screws.

9.0 SPECIAL TOOLS/TACKLES

Any special tools and tackles required for erection, site assembly and maintenance of
dosing package (inclusive of mechanical, electrical and instrumentation spares) shall be
included in the dosing package vendor’s scope of supply.

An itemized list of special tools/tackles included in the scope of supply, shall be furnished
along with the bid.

10.0 EQUIPMENT LAYOUT

Vendor shall furnish the tentative equipment layout for dosing package(s) along with the
bid. If any tentative skid size/layout is enclosed with the inquiry document vendor shall
ensure that the proposed dosing package skid is accommodated within the space allocated
for the specified dosing package
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11.0

11.1

11.2

11.2.1

11.2.1.1

11.2.1.2

11.2.1.3

11.2.1.4

11.2.1.5

VENDOR DATA AND DRAWINGS

PROPOSALS

The vendor's proposals shall as a minimum include all data sheets, drawings and
documents listed under "WITH BID" in the enclosed Vendor Data Requirements.

CONTRACT DATA
General

Drawings and data as required after purchase order has been specified in Vendor Data
Requirements. Vendor to note that the drawing/ document descriptions/titles as given in
the Vendor Data Requirement are generic in nature. It is possible that against one
drawing/ document specified there are several drawings to be furnished by the vendor or
vice-versa.

Vendor shall complete & forward a document "DOCUMENT CONTROL INDEX" to the
purchaser (Destination & contact person as per order).

This document shall list out in consolidated form all drawings and documents required by
purchaser (As specified in Data Sheets, Specifications and Vendor Data Requirements
enclosed with the order).

Against each drawing/document vendor shall indicate the vendor's drawing numbers,
titles, Rev. No., category (whether for information or approval) and schedule of
submission.

This shall be the first document to be submitted by vendor within two weeks of order.

No drawing shall be taken up for review till DCI for the inquiry/order is finalized by
the vendor.

All drawings and data shall have a title block (in addition to vendor's standard title block)
which shall as a minimum contain the following contract information:

1) Purchaser's and Consultant's Corporate Name

ii) Project Name.

iii) Client / Customer's Name.

iv) Equipment Name and Item No.

v) Purchase Order No.

vi) Purchase Requisition No.

Title Block on drawings shall be placed on the lower right hand corner.

All vendor data/drawings/documents shall be in English Language and in Metric
Systems.

Data specified in the VDR document is the minimum requirements of Purchaser. Any
additional document/data required or requested by Purchaser for engineering or
construction shall also be made available by the vendor.

Whether or not specified, the vendor shall furnish the following, before shipment:

- A supplementary list of spare parts other than those included in his original proposal.
The supplementary list shall include recommended spare parts, cross-sectional or
assembly type drawings, parts numbers, materials, prices and delivery period. The vendor
shall forward this supplementary list to the purchaser promptly after receipt of the
reviewed drawings and in time to permit order and delivery of parts before field startup.

- A parts list for all equipment supplied. The list shall include pattern, stock, or
production drawing numbers and materials of construction. The list shall completely
identify each part so that the purchaser may determine the interchangeability of the parts
with other equipment furnished by the same manufacturer. Standard purchased items
shall be identified by the original manufacturer's name and part number.
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- At least 8 weeks before shipment, the vendor shall submit his preservation, packaging
and shipping procedures to the purchaser's for his information.

11.2.2 Drawings

11.2.2.1 Drawing review shall be through eDMS/ VDOCS in soft as per the details provided
elsewhere in the inquiry document.

11.2.2.2 The purchaser's review of the vendor's drawings shall not constitute permission to deviate
from any requirements in the purchase order/specifications unless specifically agreed
upon in writing. After the drawings have been reviewed, the vendor shall furnish certified
copies in the quantity specified in VDR.

11.2.2.3 Drawings/documents with following titles shall contain as a minimum the following
information:

a) General Arrangement Drawing

A general arrangement drawing shall indicate:

i)  Outline dimensions (minimum three views) (All principal dimensions).

ii) Location (in all three planes), size, type, rating and identification of all purchaser's
interface connections including those of vents, drains lubricating oil, cooling water,
steam & Electrical/Instrumentation.

iii) Weight of each equipment/assembly/component.

iv) The weight & location of center of gravity of the heaviest
equipment/assembly/components that must be handled for erection.

v) Identification and weight, dimensions of the heaviest equipment/assembly /
subassembly /component required to be handled for maintenance.

vi) Maintenance clearances and dismantling clearances.

vii) Layout of auxiliary equipment and operating platform.

viii) A list of reference drawings if any.

ix) A list of any special weather-protection and climatic features.

b) Foundation Drawing
A foundation drawing shall indicate complete information required for foundation
design by purchaser including the following:

i)  Foundation bolt sizes & pipe sleeve details and pocket sizes & locations.

il)  Grouting thickness and other necessary technical details.

iii) Static weight of each independently grouted item and location of center of gravity of
each item in all three planes.

iv) Weight distribution for each bolt/sub sole-plate location and total static weight.

v) Dynamic loads, if any, caused due to various items grouted independently. (The
cause of generation of such loads shall also be indicated).

vi) The direction and magnitude of unbalance forces and moments (with their phase
angles) generated by the out of balance of the rotating / moving parts of the machine
at the relevant operating conditions. [These loads and their locations are to be given
in all three planes. These shall be utilised for computing the amplitudes of vibration
of the foundation].

vii) Maximum permissible amplitude of vibration on the foundation at the base level.
(The location of the points on the foundation base where such amplitudes are not to
be exceeded shall be given in all three planes). The reference of relevant code, if
any, shall also be indicated.

viii) Total mass of static parts.

ix) Total mass of reciprocating parts

x) Suggested dynamic factor and ratio of weight of foundation to weight of skid/
equipment.

xi) Scope of Supply of the Foundation Bolts (unless otherwise specified, by vendor).
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c) P&I Diagrams (with Bill of Materials)
Vendor shall furnish P&I Diagrams along with Bill of Materials of each system in
the vendor's scope of supply or specified in the order. P&I Diagram shall indicate
the system details, location of various auxiliaries, instruments, controls and safety
devices as required. Line sizes, piping class, valve sizes and class shall be clearly
marked on the P&ID. Vendor's scope and purchaser's scope shall be clearly
demarcated. Each item shall be identified by an item No./item tag no., which shall
correspond to the item no. shown on the bill of materials. The bill of materials shall
include items number, normal value, set value, range, quantity per unit, make and
other specifications as applicable.
Legends adopted shall be indicated either at the bottom of drawing or on a separate
drawing.
The legends shall be as per ISA.

d) Data Sheet
The Vendor shall provide completely filled in data sheets first for "as purchased"
and then for "as built". This shall be done by the vendor correcting and filling out
the data sheets and submitting copies to the purchaser.

e) Technical Data Manual/Mechanical Catalogues

Technical Data Manual/Mechanical Catalogue is a compilation of "as built"
drawings and data, manufacturing and test records, installation, operating and
maintenance instructions.

The vendor shall furnish the required number of Technical Data Manual/Mechanical
Catalogues for the equipment, any auxiliaries and instruments that the vendor is
providing. The Technical Data Manual/Mechanical Catalogue shall include the
following documents as a minimum:

i. All drawings and data as listed in the vendor data requirements.
1i. All manufacturing, inspection and test data and records.
iii. Installation and Instruction Manual

The vendor shall provide sufficient written instructions, including a cross-
reference list of all drawings, to enable the purchaser to correctly install the
skid and prepare the equipment for start-up. It shall also contain the following
information:

(a) Instructions for erecting, piping, aligning.

(b) Pre-commissioning/commissioning/functional test procedures and acceptance
criterion.

iv. Operation and Maintenance Manual
This manual shall provide sufficient written instructions and data to enable
purchaser to correctly operate and maintain the equipment ordered.
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Abbreviations:

AMCA : Air Movement & Control Association

APL : American Petroleum Institute

ASME - American Society of Mechanical Engineers

ASTM - American Society tor Testing and Materials

BIS - Bureau of Indian Standards

BS ' British Standards

DCl : Diocument Control Index

Des . Distributed Control System

EC ; Experience Criteria

EngDMS : Engineering Document Management System

FD - Forced Draft

I : Induced Dirafi

I5A : Instruments Society of America

IS0 : International Organization for Standardization

LCP ; Local Control Panel

LGB : Local Gauge Board

MCR : Maximum Continuous Rating

MACE 1 Mational Association of Corrosion Engineers

P&ID : Piping and Instrumentation Diagram

PTC i Power Test Codes

FTR : Proven Track Record

VDOCS : Yendor Data Requirements

VDM : Vendor Document Management

VFD : Variable Frequency Drive
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Members: Mr. Tarun Kumar
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Mr. Abhay Kumar

Mr. Mahesh Easwaran

Mr. Mahesh Gupta
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Mr. Aasheesh K Handa (Projecis)
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SECTION 1 - GENERAL

i.1 SCOPE

I This specification together with the sitendani data sheets and other specifications /
attachments to the inquiry/order defines the minimum requirements for centrifugal fans for
non-critical applications uptoe static pressure differential of 800 mm of water column,
excluding centrifugal fans as per API Std. 560 and APl Std. 673,

ii. Vendor shall comply with the requirement of this specification and other
specifications/attachments to inquiry/order. No deviation or exception shall be permitied
without the written approval of the purchaser.

iii Compliance with this specification shall not relieve the vendor of the responsibility of

furnishing equipment and accessories/auxiliaries of proper design, materials and
workmanship to meet the specified start up and operating conditions.
In case the vendor considers requirement of additional instrumentation, confrols, safety
devices and any other accessories/auxiliaries essential for safe and satisfaciory operation
of the equipment, they shall recommend the same along with reasons in a separate section
along with their proposal and include the same in their scope of supply.

1.2 ALTERNATIVE DESIGNS
The vendor shall not offer any aliernative designs for proposal requirements.

1.3 CONFLICTING REQUIREMENTS
In case of conflict between this specification and the attendant data sheets, job
specifications (if any) and other aitached specification the following order of precedence
shall govern:

1. Process Data Sheet / P&IDs / Process Package

2. Mechanical Data Sheets.

3. Job Specifications/scope of work (if any)

4. This specification

5. Other standards & specifications

6.  Other refierred codes and standards

The editions of referenced publication that are in effect at the time of inquiry or at a date
specified in the mquiry documents shall be applicable.

In case of any ambiguity in the above documents, the vendor/supplier shall seek
clarification from the owner/purchaser and the decision of the owner/purchaser shall be
final and binding.

1.4 DEFINITION OF TERMS

1.4.1 Rated poini
Unless otherwise specified in the data sheets, the rited point shall be defined as under:

(1) The highest speed necessary to meet any specified operating condition and

{2) The rated capacity required by Centrifugal fan designs to meet all operating points.
(The vendor shall select this capacity point to best encompass specified operating
conditions within the scope ol the expecied performance curve).

Unless otherwise specified fan performance shall be guaranteed at rated point. However,

Fan shall be designed, selected and optimized for the operating case as indicated in the

process datashesi.
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1.4.2

1.44

1435

1.4.6

1.4.7

1.4.8

1.4.9

1.4.10

1.5

Maximum allowable temperature (MAT) is the maximum continuous temperature for
which the manufacturer has designed the equipment (or any pan to which the term is
referred) when handling the specific fluid at the specified temperature.

Maximum Allowable Working Pressure (MAWP) is the maximum continuous pressure
for which the manufacturer has designed the equipment {(or any part to which the term is
referred) when handling the specified fluid at the specified maximum operating
temperaiure / design lemperature.

MAWP & MAT of the Centrifugal Fans shall neither be less than the design Pressure &
design Temperature, as specified in the datasheet nor less than the maximum discharge
pressure calculated as per 1.4.4 below.

Maximum Discharge Pressure is the maximum possible suction pressure plus the
maximum possible differential pressure i.e. shut off differential pressure at maximum
continuous speed for any of the gas/ air condition and operating condition specified on
data sheet. The above maximum suction pressure shall be specified operating pressure or
the site barometric pressure (max value), whichever is higher.

Maximum discharge pressure shall be less than the design pressure specified in data sheet.
In case, the Fan maximum discharge pressure exceeds the downstream design pressure,
vendor to include in his proposal and provide suitable protection system (PSVs ete. in-line
with process philosophy) il not already provided by purchaser.

Maximum continuous speed (rpm) is at-least equal 1o 105% of rated speed for variable
speed drive and 100% of rated speed for constant speed drive.

Trip speed (rpm)} is the speed at which the independent emergency overspeed device
operates to shut-down the equipment,

Witness Inspection and testing means that a hold shall be applied to the production
schedule and the test carricd owt with the purchaser/purchaser’s representative in
attendance.

Observed Inspection and testing means that the purchaser requires notification of the test
timing. However, the test is performed as scheduled, and if the purchaser/purchaser’s
representative is not present the vendor can proceed to the next step.

Supplier / Vendor shall be a manufacturer of centrifugal fans having adequate design,
engineermg, manufacturing, packaging and testing facilitics and shall have supplied
complete centrifugal fan package as a single point responsibility vendor. The vendor shall
also be the manufacturer of the proposed centrifugal fan.

The fan vendor shall have UNIT RESPONSIBILITY of complete centrifugal fan package
& shall be responsible for complete design, engineering, manufacturing, packaging, testing,
supply & supervision of erection & commissioning of total packsge as per specification
requirements. Vendor's scope shall include but not limited to the responsibility for
execution, coordination of all technical aspects of ‘equipment and its auxiliary systems,
their selection & integration into a complete package constituting total order. All
drawings/documents pertaining to the order shall be duly approved by the vendor before
onward submission.

REFERENCED PUBLICATIONS

Unless otherwise specified, the editions of the following standards, codes and
specifications that are in effect at the time of issue of this specification shall, to the extent
specified herein form a pan of this specification.

AMUCA * Air Movement and Control Association
5. 210 - Laboratory Methods of Testing Fans for Rating Purposes
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Sd. 801 - Industrial Process / Power Generation Fans - Specification
Guidelines

Sud. BO2 - Industrial Process / Power Generation Fans — Establishing
Performance using Laboratory Models

Std. 803 - Industrial Process / Power Generation Fans — Site Performance Test
Standard

AP1 American Petroleum Instituie

S5id. 677 - General Purpose Gear Units for Petroleum, Chemical & Gas Industry
Services.

ASME The American Society of Mechanical Engineers

PTC-11 - Large Industrial fans.

BSI British Standards Institution

BS:848 - Fans for general purpose

Pari-1 Methods for testing performance

BIS Burecau of Indian Standards

IS:4894 - Specification for Centrifugal Fans

IS0 Internaiional Organisation for Standardisation

[S0:1940 - Balancing qualities of Rotating rigid bodies.

NACE National Association of Corrosion Engineers

Sid. MRO103 Materials Resistani to Sulfide Siress Cracking in Comrosive Petroleum
Refining Environmenis

L6 EXPERIENCE CRITERIA
1.6.1 The fan model offered shall be from the existing fan model series and shall be from the

regular manufacturing range of the vendor (Prototypes are not acceptable).

The mechanical design as well as the aero-dynamic performance for the complete range of
operation of the offered model shall have been established in the shop test. (Details may be
tumished, if required).

The offered fan model design shall be field proven (at least ONE unit) with minimum
operating experience of one year for similar operating/design conditions & driver rating,
rotor-dyvnamics, mechanical design, pas handled and material of construction, supplied in
the last Ten (10) years, from the proposed manufacturing plant, as on bid due date.

{Mote: Similar operating/design conditions & driver rating would mean approx. 80% or

higher)

l.6.2 The vendor shall complete the Experience Record Proforma enclosed with the inquiry
document to amply prove that the offered fan meets the above criteria by furnishing details
of similar operating/design conditions {inlet flow, static head, operating/design pressures &
temperatures, static efficiencies, driver rating, etc.}, Rotor Dynamics {Impeller type,
impeller arrangement, Bearing Span, operating speed range etc.}, Mechanical Design
{Bearing Type & Lubrication, MAWP etc.}, gas handled & material of construction etc. as
applicable in the format.

In addition, manufacturer's catalogue and general reference list for centrifugal fan is 1o be
furnished along with the proposal.

Mulrtiple references may be fumished to justify the above.
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2.1

2.1.1

2.16

2.1.7

22

SECTION 1 - BASIC DESIGN
GENERAL

Centrilugal Fans, drvers and auxiliary equipment shall be designed and constructed for a
service life of 20 years and at-leasi two years of uninterrupted continuous full-load
operation at the specified operating conditions.

Centrifugal fans shall be mechanically designed for a temperature at least 15°C beyond the
extreme temperaiure anticipated for the specified operating conditions.

Centrifugal fan and its auxiliaries shall be suitable for unsheliered ouidoor installation.

Centrifugal fan performance shall be based on the static pressure differential across the
Centrifugal fan inlet & outlet flanges. To obitain this differential pressure, losses in the
inlet and discharge for vendor supplied components such as silencer, control systems,
metering systems etc, shall be added by Centrifugal fan vendor to the difference between
outlet static pressure and inlet static pressure specified by the purchaser.

The head-capacity characieristic of the Centrifugal fan shall rise continuously from the
maximum capacity to surge. Performance curve shall indicate operating points and
expected surge line. The Centrifugal fan shall, without the use of a bypass, be suitable for
stable operation at all capacities higher than the surge capacity shown in the proposal.

When the gas handled contains mater that lends itsell to accumulation on the internal
parts of Centrifugal fan or that may cause wear, a provision shall be made for injecting one
or more sprays into the Centrifugal fan to prevent such effects. The cleaning system shall
be designed for air, Nj, steam or water as specified by purchaser. Elements of blade
cleaning system inside the Centrifugal fan housing shall be made of corrosion resisiant
material and shall be adequately supported to resist damage due to vibration. The vendor
shall include in his proposal the complete details of such arrangements, when offered.

Unless otherwise specified, the maximum permissible sound pressure level of the
complete equipment (fan -+ driver) train shall not exceed 85 dBA measured at 1 meter
from fan surface in any direction for the recommended rmnge of operation at site.

(Note: This shall not be a shop test acceptance criteria)

Fan manufacturer shall fumish silencers and/or acoustical treatment necessary 1o limit the
noise level on the intake of lans. If required, fan manufacturer shall provide acoustical
treatment for fan housings to meel the above noise level,

CENTRIFUGAL FAN HOUSING

Centrifugal fan housings shall be of cast or fabricated construction, suitably stiffened to
avoid drumming, and shall be splhit 1o permit the removal of the impeller and the shaft
without disturbing the bearing pedesials.

CENTRIFUGAL FAN HOUSING CONNECTION

Inlet and outlet nozzles shall terminate in duct-type flanges suitable for mierconnection
with the purchaser's system. The nozzle orentation shall be in accordance with the
information on the data sheets. Facings of all connections shall be adequate to prevent
leakage with proper gaskeis and bolting.

A drain connection with block valve and blind flange shall be provided at the lowest point
of the casing.

The casing body shall be equipped with bolted and gasketed man-way size (min. 610 x
610 mm) to allow for the inspection and cleaning of the impeller and rotor. 1T the
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Centrifugal fan casing size and construction does not permit such a size of access door, the
casing shall be equipped with removable panels to allow for inspection and cleaning of
impeller and casing internals.

24 FXTERNAL FORCES AND MOMENTS

The vendor shall provide the following information during detailed engineering stage:

a) Maximum allowable external forces and moments on inlet and outlet connections,

b) Flexible connections (expansion joints) where required to restrict imposed loads on
the casing connections and/or thermal expansions shall be provided by the vendor and
information on these shall be furnished to the purchaser.

235 ROTATING ELEMENTS
2.5:4 Impeller shall be of cast or fabricated and welded construction. Cast impellers, if offered,
shall be of one-piece construction, machined all over except on the internal fluid passages.

Welded impellers, if offered, shall pass DP tests.

252 Impellers shall be keyed to the shaft and positively locked in place.

253 Centrifugal fan blades shall be backward curved design.

2.54 Centrifugal fan manufacturer shall examine the need of providing a barring over
mechanism. Where required, the same shall be included in vendor’s scope of supply.

2.6 SHAFT SEALING OF CENTRIFUGAL FANS

2.6.1 Unless otherwise spectfied, shaft seals shall be of the gland packing or labyrinth type.

162 Shaft seals shall be such as to permit removal for inspection and replacement from outside
without disturbing the shaft or bearings.

2.7 CRITICAL SPEED AND BALANCE

27.1 The complete rotor shall be dynamically balanced to Grade 2.5 as per IS0 1940, prior to
assembly.

272 The first lateral critical speed of the rotor shall be greater than 120% of the rated speed of
the machine.

2.8 BEARINGS AND BEARING HOUSINGS

281 Antifriction bearings, if provided, shall be of standard type and shall meet minimum 1-10

rating life of either 25000 hours with continuous operation at rated conditions or 16000

hours at maximum axial and radial loads and rated speed.

282 Journal type bearings when used shall have replaceable liners or shells, and shall be
horizontally split.

283 Bearing housings shall be provided with labyrinth type seals o prevent oil leakage or
contamination.

2.9 LUBRICATION

29.1 When oil lubrication is required and provided, the bearing housing shall be equipped with

a reservoir of ample capacity, fitted with a sight glass and a constant oil level device,

When grease lobrication is provided, the bearing housing shall be [ited with nipples and

excessive grease plugs.
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292

.10

2.10.1

2.10.2

2.103

211

3.1

3.1

313

The rise in bearing grease/oil temperature with continuous running of the fan shall be
within the allowable limits which shall not exceed 30°C for grease and 39°C for oil
lubricated bearings above ambient temperature. Cooling arrangements shall be provided if
required.

MATERIALS

The materials emploved shall be selected with due regard to the gas handled, operating
and design conditions, and the site conditions. Materials exposed 1o Ha:S service shall
comply with NACE MR 0103,

Repair welds, if any, shall require the prior approval of the purchaser. DP inspection is
required for welded centrifugal fan wheels as a minimum.

Damper or variable guide vane operating mechanisms, linkages, and other exiernal paris
subject to rotary or sliding motions shall be corrosion resistant materials suitable for the
site environment. Internal operating parts subject to rotary or sliding motions shall be
stainless steel or other equally corrosion resistant material. Minor parts associated with
such mechanisms (bolis, nuts, springs, washers, gaskets and keys) shall have equal
corrosion resistance.

NAME PLATE AND ROTATION ARROWS

A nameplate and a rotation arrow made of 18 Cr-8 Ni Stainless Steel or Monel shall be
attached by pins of a similar material to the casing, in a location permitting easy visibility.
Vendor's Name, Serial Number, Size and Type, Normal Capacity, Maximum Continuous
SpeedMinimum permissible speed, Maximum Design Pressure, Maximum Design
Temperature, Purchaser's Equipment Number as a minimum, shall be clearly stamped on
the name plate.

SECTION 3 - ACCESSORIES
DRIVERS

General

The type of driver shall be as specified by the purchaser and, unless otherwise specified,
shall be supplied by the vendor. The driver shall conform to the corresponding data sheets
and specilications listed in the inguiry/order.

Motors
Electric motor drivers shall have a maximum continuous rating (MCR) (i.e. service factor
equal to 1) not lower than the following:

Fan Rated Power in KW* Motor MCR (% of Fan Rated BK'W)
(lncluding gear & coupling losses)

= 185 125%:

> [85to=<55 115%

=55 L10%

Mote: * including all mechanical & transmission losses & with (%% +ve tolerance,

Steam (urbine

Steam turbine driver shall be capable of continuously developing 110% of the maximum
power required for any of the specified operating conditions while operating at the
corresponding speed under specified steam conditions (minimum inlet sieam condition and
maximum steam outlet condition, unless specified otherwise).

As a minimum, steam turbine rating shall be equal to the motor rating of the standby fan.
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314

3.1.5

A2

321

322

325

3.3
3l

3.3.1.1

3.3.12

Gears

Gear Units, when used, shall be designed, manufactured, tested & supplied in aecordance
with API Std. 677. Unless otherwise specified, the gear service factor shall not be less than
those indicated in the same standard 1.e. AP Std. 677, for the related services.

Belt Drives

WV-belts if used, shall be of the anti-static type suitable for specified area classification. The
scope of supply for such drivers shall include V-belts, Plummer blocks, Pulleys (both
driving and driven), shide rails for the motor, V-belt guard and other necessary accessories,

COUPLINGS AND GUARDS

Coupling shall be of fiwged steel and of non-lubricated, laminated disc type, with stainless
steel laminations with adequaie spacer to permit removal of coupling hub without
disturbing the Centrifugal fan or driver. The coupling shall be dynamically balanced to
Grade 2.5 as per 150 1940,

All exposed rotating parts and V-belts shall be enclosed in removable, weather proof,
metallic guards of robust construction. Unless otherwise specified, the puards shall be
made from non-sparking materials.

Couplings and shaft ends shall be straight bored and not tapered fit.

Removable coupling guard shall be provided which shall be fabricaied from non-sparking
material, and shall be open at the bottom to permit manual shaft rotation. The guard shall
be sufficiently rigid to withstand deflections as a result of bodily contsct of nominally 100
kgs. Coupling guard shall have a hinge to open and Inspection window to see the
healthiness of the coupling shims.

Coupling service factor shall not be less than 1.5 over driver rating. However, while
selecting the coupling, it shall be ensured by fan vendor that the allowable shaft stresses of
the fan train are not exceeded under any circumstances including any offset condition or

conditions of maximum torque. For fan trains having gear-box, the coupling service factor
shall not exceed the gear-box service factor.

MOUNTING PLATE
Base-plaie

The vendor shall furnish a common base-plate for the centrifugal fans, driver and the
speed reducers, if any.

Base-plates shall be of fabricaied construetion and provided with grouting holes.
Anchor bolts shall be fumished along with the base-plate.

When specified on the data sheets, the base-plate shall be suitable for the use of anti-
vibration mounting pads.

Base-plates shall be provided with levelling pads, levelling and alignment screws and
lifting lugs.

Shims used for alignment shall be of S§ MOC and shall be placed under the driver. These
shims should cover full pedestal area.
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34

341

34.1.1

34.12

J4.13

3414

342

342

3422

343

3.43.1

3432

3433

3434

3435

CONTROLS AND INSTRUMENTATION
General

Instrumentation and their installation shall conform to the purchaser’s instrumentation
specification referred in the inquiry document.

Unless otherwise specified, all controls and instrumentation shall be suitable for outdoor
installation.

Vendor shall review the total centrifugal fan control system for start-up and all other
specified operaling conditions as specified by the purchaser and ensures compatibility with
the vendor supplied control equipment.

Non contacting speed measurement probe shall be provided for variable speed machine.
Control Sysiems

The Centrifugal fan flow shall be controlled either by changing the angles of the IGV/
Dampers or by varying the speed of the Centrifugal fan through variable speed fluid
coupling or by changing speed of the driver (variable speed) as specified.

In case Inlet Guide Vanes (IGV)/Variable speed fluid coupling is specified as a means to
vary the capacity of the Centrifugal fan, the same shall be provided with suitable actuators
complete with associated instrumentation & controls.

Dampers & Inlet Guide Vanes

Inlet and outlet dampers shall have flanged and drilled airtight frames for bolting to the
Centrifugal fan or ductwork. They shall be parallel blade type. Damper shafis shall be
sealed or packed to prevent leakage, except for atmospheric air inlet dampers.

The inlet damper or guide vane mechanism shall be interconnected to a single opertor.
The operating mechanism shall be designed so that the inlet dampers or the guide vanes
can be manually secured in any position,

Inlet variable guide vane operating mechanisms shall be located outside the flowing gas
stream. The mechanism shall be readily accessible for m-place inspection and maintenance
and be of bolted construction to permit removal if necessary.

Flow control dampers, when provided, shall be capable of manual operation with a force
not exceeding 10 kg, When specified on the data sheets, dampers shall be equipped with
actuators for remote operation. Damper panels shall be free from flutter and shall be
mounted in a manner that they can under no circumstances enter the body of Centrifugal
fan in the event of breakage.

Inlet guide vanes, if specified shall be provided with following:

-An external guide vane position indicator,

-Spindles shall be supported at both ends.

-Manual operation of guide vane from grade level shall be possible.

-The guide vane ring shall be protected by a dust cover which shall allow full access to all
parts for inspection.

-Dampers shall be louver type with opposed blade.
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35 PIPING AND APPURTENANCES

351 General
Centrifugal fans with open inlet shall be provided wiith suitable inlet guards.

3.6 INSULATION AND JACKETTING

3.6.1 The insulation shall be provided for personal protection against high surface temperature
and/or for noise level control.

362 Surfaces with a temperature 70°C and higher shall be insulated for personal protection.
Surface temperature of Jacketing shall not exceed 70°C,

3.63 The vendor shall weld clips or studs to Centrifugal fan housing. inlet boxes and discharge
connection, The clips or studs shall be placed on 300 mm centres and drilled for holding
wires for installation of insulation having a thickness of minimum 50 mm.

3T TOOLS
When tools and fixtures, not commerciaily available, are required to disassemble,
assemble, or maintain the units, they shall be included in vendor's scope of supply and
furnished as part of the initial supply of the centrifugal fans.

SECTION 4 - INSPECTION, TESTING AND PREPARATION FOR SHIPMENT

4.1 GENERAL

4.1.1 The purchaser's inspector shall have access to the manufacturer's shop at all times during
which work on the equipment is in progress. The vendor shall have the responsibility of
providing the purchaser's inspector with all requisite facilities/equipment for camrying out
satisfactory inspection.

412 The purchaser shall receive a written notice at-least 30 days before the date of the
equipment becoming ready for inspection and testing,

413 Witness Testing by purchaser’s/purchaser’s representative’s participation in the testing
shall be as specified on the data sheet.

4.1.4 The purchaser/purchaser’s representative shall have access 1o the vendor’s Quality Control
Program for review.

4.2 INSPECTION

4.2.1 Vendor shall furmish the following data for examination by the purchaser/purchaser’s
representative during Shop Inspection and Testing.
iy All necessary material test certificates.
ii) Running Test Data to verify that the requirements of the specification are being met.
iii) Quality Assurance Records.

4.2.2 All coating/painting of surfaces shall be deferred until the specified inspection of that part
is completed.

423 All dimensions shall fall within the tolerances shown on the approved drawings. In the
absence of approved tolerances, the manufacturer's standard shall apply.
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4.3 TESTING
43.1 The vendor shall carry out performance test in his shop either as per AMCA Standard 210,

ASME PTC-11, 15:489%4 or BS:B48:Pan-1.

4.3.2 A four hour mechanical run test shall be conducted at rated speed 1o verify the mechanical
performance in terms of vibration, bearing temperature etc. The test may be done
concurrently along-with the performance test.

433 Acceptance of shop test does not constitute o waiver of requiremenis io supply equipment
a5 per order and to meet field performance under specified operating conditions nor does
purchaser’s shop inspection relieve the vendor from his responsibilities.

434 Steam turbine driven Centrifugal fans can be tested using the manufacturer's shop driver.
Relevant data of the shop driver including efficiency and power factor for various loads,
shall be made available.

435 The measured performance of the Centrifugal fan shall fall within specific tolerances of
the quoted performance. Permissible tolerances are:

i} Capacity: No negative tolerance shall be permitted.
i) Static Differential Pressure: No negative lolerance shall be permitted.
i) Power absorbed: The tolerance on the power absorbed shall be
H%% only.
iv) Vibration:
At the time of testing the Centrifugal fan in the manufacturer's shop, the bearing
housing shall not vibraie in any direction bevond the limits specified below:
Speed (RPM) Peak-to-Peak Amplitude (microns)
Upto 1000 6l
1000-2000 40
2000-4000 35
above 4000 25
v) Temperature
The rise in bearmg prease/oil temperature with continuous running of the fan shall be
within the allowable limits which shall not exceed 30°C for grease and 39°C for oil
lubricated bearings above ambient.

45 PREPARATION FOR SHIPMENT

4.5.1 The vendor shall, upon completion of inspection and iesis, apply at least one coai of a
primer on all un-machined surfaces. Exposed machined surfaces and the interior of the
Centrifugal fan shall be sprayed with a suitable rust inhibitor.

452 All untapped openings shall be provided with 4 mm thick metal closures with full rubber
gaskets and bolied with noi less than 4 bolis. Tapped openings, not otherwise closed, shall
be plugged.

453 The fan shall be supplied with a nameplate containing the following information:

- Purchaser's Item No.

- Manufacturer's Name

- Type and Serial No

- Rated capacity (in Nm3/hr).

- Total pressure rise (in mbar / mmWC)

- Speed / Speed range (in rpm).

The nameplate shall be of stainless steel and relevant information shall be punched into the

Stk . :
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454 The equipment shall be suitably packed, fastened to avoid damage during transit and
crated for shipment. Lifting, unpacking and handling instructions shall be securcly
attached to the exterior of the largest packing in a well-marked weatherproof container.
The upright position, lifting points, gross weight and dimensions shall be clearly marked
on each package. Fach package shall properly identify the equipment contained therein.

455 Unless otherwise specified, the equipment shall be protected for a storage of 12 months at
sitie, if any extra precaution is to be taken by the Purchaser for storape bevond 12 months
the same shall be explicitly indicated in the operation and maintenance manuals,

SECTION 5 - VENDOR'S DATA

PROPOSALS

The vendor's proposals shall as & minimum include the following:

a) All data sheets, drawings and documents specified under "WITH BID" Section in the
Vendor Data Requirement Form.

b) Vendor's confirmation/comments on post-order Vendor Data Requirements (Type of
Documents) indicated in Vendor Data Requirement forms data shects and specs.

c) List of recommended commissioning spares included in the offer.

d) Mandatory spares (where specified by the purchaser) included in the offer.

e) Quotation for vendor’s standard spare parts for Two Years Normal Operation
This list shall be made separately for each items including auxiliaries and drivers in
the form of a table & shall show:

i) Part name, description and number.

i) Cuantity installed in one unit.

i) Quantity recommended per unit for 2 years normal operation.

iv) Quantity recommended for number of units of an item as specified in the
inguiry.

v) Quantity recommended as insurance for the number of units of an item
specified in the inguiry.

f) An itemised list of special tools included in the offer.

g) Any start-up, shutdown or operating restrictions required to protect the integrity of the
equipment.,

h) Any limitations of vendor's test-facility to carryout the specified tests.

i} A specific compliance statement that the scope of supply, the offered
equipment/systems and all its components are in strict accordance with the data
sheets, job specifications, this specifications and all other attachments, except for
specific deviations as listed in the proposal.

h
T

5.2 CONTRACT DATA
3.2.1 General

52.1.1 Drawings and data as required after purchase order has been specified in Vendor Data
Requirement. Vendor to note that the drawing/document descriptions/titles as given in the
Vendor Data Requirement arc gencric n nature. [t is possible that against one
drawing/document specified there are several drawings to be furnished by the vendor or
vice versa.

Vendor shall complete & forward a document "DOCUMENT CONTROL INDEX" to the
purchaser { Destination & contact person as per order).

This document shall list out in consalidated form all drawings and documents required by
purchaser (As specified in Data Sheets, Specifications and Vendor Déta Requirement
forms enclosed with the order).
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Against each drawing/document vendor shall indicate the vendor's drawing numbers,
titles, Rev. No., category (whether for information or approval) and schedule of
submission.

This shall be the first document to be submitted by vendor within two weeks of order. No
drawing shall be taken up for review till the DCI for inquiry/order is finalized by
vendor. If specified, drawing review may be through VDM in soft as per the details
provided elsewhere in the inquiry document.

5212 All transmittal letters (covers), drawings and data shall have a title block (in addition to
vendor's standard title block) which shall as a mmimum contain the following contract
information:

1) Purchaser's and Consultant's Corporate Name

ii) Project Name.

iti) Client / Customer’s Name,

i) Equipment Name and Item No.

v) Purchase Order No.

vi) Purchase Requisition No.

Title Block on drawings shall be placed on the lower right hand comer.

3213 All vendor data/drawings/documents shall be in English Language and in Metric Systems,

52.14 Data specified in the VDR is the minimum requirements of Purchaser, Any additional
document/data required or requested by Purchaser for engineering or construction shall
also be made available by the vendor.

52.1.5 Whether or not specified the vendor shall furnish the following, before shipment:
= As built running clearances and when applicable; thrust bearing, radial bearing and seal

running clearances,

= A supplementary list of spare parts other than those included in his original proposal.
The supplementary list shall include recommended spare parts, cross-sectional or
assembly type drawings, parts numbers, materials, prices and delivery period. The
vendor shall forward this supplementary list to the purchaser promptly after receipt of
the reviewed drawings and in time to permit order and delivery of parts before field
start-up.

- A parts hist for all equipment supplied. The list shall include pattern, stock, or
production drawing numbers and materials of construction. The list shall completely
identify each part so that the purchaser may determine the inter-changeability of the
parts with other equipment furnished by the same manufacturer. Standard purchased
items shall be idemtified by the original manufacturer’s name and part number.

- At least 8 weeks before shipment, the vendor shall submit his preservation, packaging
and shipping procedures to the purchaser's for his review.

.32 Co-ordination Meeting
When specified, a co-ordination meeting shall be held at Purchaser's office, preferably
within 4 weeks ol order,

An agenda shall be preparcd for this meeting and would include the following points

related to technical aspects.

a.  Any clarifications required by the vendor on purchaser’s order.

b.  Vendor Data Index & Schedule.

¢.  Vendor Data Review/approval modalities.

d. Sub-vendor lists proposed by vendor.

e.  Utlity requirements.

f.  Preliminary General Arrangement & layout drawings & purchaser’s interface

drawings,
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523 Dirawings
5.23.1 The number of prints and/or reproducible required and the times within which these are to

be submitted by vendor are specified in Purchaser's inquiry/order.

53232 The purchaser's review of the vendor's drawings shall not constitute permission o deviate
from any requirements in the purchase order/specifications unless specifically agreed upon
in writing. After the drawings have been reviewed, the vendor shall fumish certified
copies in the quantity specified. All drawings must be clearly legible and shall be folded
to 216 mm x 279 mm size.

5233 General Arrangement Drawing
A general arrangement drawing shall contain as a minimum the following information:

i) Outline dimensions {(minimum three views) (All principal dimensions),

i) Allowable forces and moments on suction and discharge nozzles.

iii) Location (in all three planes), size, type, rating and identification of all
purchaser’s interface connections including those of vents, drains lubricating
oil, sealing fluid, cooling water, steam & Electrical/Instrumentation.

v) Direction of rotation viewing from the driving end.

v) Weight of cach assembly/companent.

vi) The weight & location of centre of gravity of the heaviest
assembly/components that must be handled for erection.

vii) Identification and weight, dimensions of the heaviest assembly / subassembly
/ component required to be handled for maintenance.

Viii) Maintenance clearances and dismantling clearances.

X} Speeds of Driven Equipment and driver and driver rating. Location of driver
terminal box (in case of Electric Driver)

x) Layout of auxilinry equipment and operating platform,

xi) Make, Tvpe and Size of couplings and the location of guards and their
coverage.

xii) A list of reference drawings if any.

X110} A list of any special weather-protection and climatic features.

5234 Foundation Drawings
A foundation drawing shall indicate complete information required for foundation design
by purchaser including the following:

i) Foundation bolt sizes & pipe sleeve details and pocket sizes & locations,

ii) Grouting thickness and other necessary technical details.

iii) Static weight of each independently grouted item (such as fan, fluid coupling,
gear-box, driver, change-over clutches, control panel etc.) and location of
centre of gravity of each of such items in all three planes.

iv) Weight distribution for each boli/subsole-plate location and toial static
weight.

v) Dynamic loads, if any, caused due to various items grouted independently.
(The cause of generation of such loads shall also be indicated).

vi) The direction and magnitude of unbalance forces and moments (with their
phase angles) generaied by the out of halance of the rotating / moving parts of
the machine at the relevant operating conditions. [These loads and their
locations are to be given in all three planes. These shall be utilised for
computing the amplitudes of vibration of the foundation].

wif) GIF value of cach item resolved to driver speed.

viii) Maximum permissible amplitude of vibration on the foundation at the base
level, (The location of the points on the foundation base where such
amplitudes are nol to be exceeded shall be given in all three planes). The
reference of relevant eode, if any, shall also be indicated.

ix) Toral mass of rotating parts. '
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x) Suggested dynamic factor and ratio of weight of foundation to weight of
inachine.

xi) Short ¢ircuit loads caused in motor drivers,

xii) Operating speed of the machine and the driver.

xiin) Scope of Supply of the Foundation Bolts (unless otherwise specified, by
vendor).

Xiv) Maximum permissible magnitude of the unbalance forces and moments

generated by the out of balance of the rotating / moving parts of the machine
as allowed by the relevant codes, if any. (The reference of such code, if any,
shall also be indicated}).

xv) Recommended separation margin (if any), between the machine operating
speeds and the natural frequencies of the machine foundation system along
with the basis of such recommended separation margins.

[Wote: Unless otherwise indicated by vendor, the dynamic forces as given in v) & xi)

above are considered as additional static loads for designing the foundations statically.

Such dynamic forces are not unbalance forces and therefore, these shall not be utilised for

computing the amplitudes of vibration. |

b Cross-sectional Drawing (with Bill of Materials)

The vendor shall supply cross-sectional or assembly type drawings for all equipment
furnished showing all parts, design assembly and running clearances, and balancing data
required for ereclion and maintenance. Each pari shall be numbered which shall
correspond to the part number on the bill of materials. The bill of materials shall include
the part no., name of component, materials quantity installed per unit & sizes where
applicable (say for bolts, nuts, rings, gaskets etc.). All boughtout items shall also be
indicated with make and brief specifications. A separaie eross-sectional drawing showing
installation and setting dimensions for the seals shall be furnished.

5236 Iustallation Manual

The vendor shall provide sufficient written instructions, including a cross-reference list of
all drawings, to enable the purchaser o correctly nstall the equipment and prepare the
equipment for start-up, It shall include any special information required for proper
installation that is not on the drawings, special alignment or grouting procedures, utility
specifications (including quantity) and all installation data. Tt shall also contain the
following information:

{a) Instructions for erecting, piping, aligning (including the expected thermally induced
shaft centreline shift between normal site ambient temperature position and that at
normal equipment operating lemperature ),

{b) A description of rigging procedures, including the lifting of the assembled equipment,
and methods of disassembly, repair, adjustment, inspection and reassembly of the
equipment and auxiliaries.

{c) Pre-commissioning/commissioning/functional test  procedures and  acceptance
criterion.

5237 Operation and Maintenance Manual

This manual shall provide sufficient written instructions and data to enable purchaser to

correctly operate and maintain the equipment ordered. 1 shall include a section 1o cover

special instructions for operation at extreme environmental and/or extreme operating
conditions. The following shall be included in this manual:

{a) Instructions covering start-up, normal shutdown, emergency shuidown, operating
limits and routine operational procedures.

(b) A description of equipment construction features and the functioning of component
paris or syslems (such as control, lubrication, sealing systems eic. ).

(e} Outline and sectional drawings, schematics and illustrative sketches in sufficient
details to identify all parts and clearly show the operation of all equipment and
components and the methods of inspection and “repair.  Standardised “sectional
drawings are acceptable only if they represent the actual construction of the
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equipment.
(d) The following maintenance information:
i Maximum and minimum bearing, labyrinth and scal clearances including any

other clearance between moving and stationary parts of the equipment
affecting proper running and maintenance of the equipmeni.

il. Instructions for measuring and adjusting cold clearances, shaft runout,
concentricity etc.

iii. Rotor float allowance.

v, Interference fits on parts that are required to be removed or replaced for
maintenance of normally consumable spares.

. Balancing tolerances.

Vi Lubricating schedules indicating recommended grades of oil, their properties,
replacement period etc,

vii. Mormal maintenance procedure.

viii.  Preventive maintenance schedules and eriterion for replacement of parts.
ix. Trouble - shooting procedures.
{e) The following reassembly information:
i Bolting sequence and torque values for all bolts affecting equipment

performance/integrity/safety.

ii. Reassembly sequences together with required inspection checks.

iii. Adjustment procedures to achieve required positions, clearances, float and so
forth.

iv. Detailed procedures for pre-operational checks, mcluding settings and
ndjustments.

v. Seals and coupling installation procedures.

vi, Parts list indicating cross-sectional drawings of various assemblies and sub-

assemblies, part numbers, materials of construction etc. to facilitate
identification of parts and for procurement of spares.

324 Performance Characteristic Curves

5241 The vendor shall provide complete performance curves lo encompass the map of
operations, with any limitations indicated thereon.

5242 All curves submitted prior 1o final performance testing shall be marked "PREDICTED".
Any set of curves resulting from a test shall be marked "TESTED".

5.243 Certified test curves and data shall be submitted within 15 days after testing and shall
include STATIC PRESSURE, power recalculated to the proper operating speed and
efficiency plotted against capacity.

5.2.5 Data Sheet

5.2.5.1 The Vendor shall provide completely filled in data sheets, first for "AS PURCHASED"
and then for "AS BUILT". This shall be done by the vendor correcting and filling out the
data sheets and submitting copies to the purchaser.

526 Technical Data Manual/Mechanical Catalogue

5.2.6.1 Technical Data Manual/Mechanical catalogue is a compilation of "AS BUILT" drawings
and data, manufacturing and test records, installation, operating and maintenance
instructions.

5262 Not later than two weeks afler successful completion of all specified tests, the vendor shall
furmsh the required number of itechnical data manual/mechanical catalogues for the
equipment, any auxiliaries and instruments that the vendor is providing. The technical
data manual/mechanical catalogue shall include the following documents as a minimum:
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5263

5264

5.2.6.5

5.2.6.6

52.6.7

i} All drawings and data as listed in the vendor data index & schedule. (For drawings,
where purchaser's approval is required, the final certified drawings shall be attached.)
Sections shall be organised in & manner thai data & drawings related to one subject is
grouped together such as Mechanical, Electrical, Instrumentation etc.

i} All manufacturing, inspection and test data and records.

iii) Following information shall also be included in the Technical Data
Manual/Mechanical Catalogue:

1. Storage instructions for sioring and preserving the equipment (including
driver and all the auxiliary units) at the plant site before installation of the
same.

2, Instructions for preserving the equipment after it has been installed. This is
particularly required in cases where a long time gap is expected between
equipment installation and commissioning.

3. Field performance test procedures and acceptance criterion.

Technical Data Manual/Mechanical Catalogue shall be in Hard board folder(s) of size 265
mm x 315 mm and shall nol be more than 90 mm thickness; it may be of several volumes
and each volume shall have a volume number, index of volumes & index of contents of
that particular volume.

Title sheet (Top sheet) of each volume of Technical Data Manual/Mechanical catalogue
shall contain the contraci information as defined under 5.2.1.2 besides the volume number,

In case order coniains more than one item, separate dedicated Technical Data
Manual/Mechanical catalogues shall be submitted for each item.

All post order documents shall be submitted / approved through EIL VDM porial.
Final documentation shall be submitted in hard copy and soft (CDs/ DVDs) in addition to

submission through EIL VDM portal. The number of prints and/or reproducible required to
be submitted by vendor are specified in Purchaser's inquiry/order.
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GENERAL

1

1A

141

A2

1B

1R.1

SCOPFE

This specification together with the attendant data sheets and other specifications /
attachments to the inquiry document defines the minimum requirements for the desipn,
manulaclire, inspection, testing and supply of Centrifugal Fans including Induced Drall
{ID} and Forced Draft (FD)} Fans and their auxiliaries, for use in petroleum, Chemical and
gas industry based applications.

Unless otherwise specilied fan shall comply to nequirements specified for special purpose
application,

Vendor shall make all possible efforts to comply strctly to the requitements of this
specification and other specifications/attachments lo inquiry/order, No o deviation or
exception shall be permitied without the wrillen approval of the purchaser.

Compliance with this specification shall nol relieve the vendor of the responsibility of
furnishing eyuipment and acccssorics/auxiliarics of proper design, materials and
workmanship 1o meet Lthe specitied start up and aperating conditions.

In case the vendor considers requirement of addittonal instrumentation, controls, safety
devices and any other accessoriesfauxiliaries essential for safe and satisfactory operation
of the equipment, he shall recommend 1he same along with rcasons in a scparate scetion
along with his proposal and include ihe same in his scope of supply,

Amcndments f Supplemcnts t0 APL Standard 673

Except as modified herein, the Fans and their auxiliarics shall be destgned, manufactired,
tesled and supplicd stnictly in accordance with the APT Standard - 673, Third Edition,
December 2014, “Centrifugal Fans for Petrolenm, Chemical and Gas Indusiry
Services™.

Except for new paragraphs, the number and title of the paragraphs in the following
Modifications to API Standard 673 correspond (o the respective clauses and sub-clauses
of the above standard. Clauses not addressed in this specification shall be strictly in
accordance to API Standard 673, Third Editivn, December 2014 roquircmenis,

The word in parenthcqm following the number or title of a clause indicates the following:

{ Addition} o An addition to a clause or sub-clause meferred o

{Modilication) : An amplification or rewording has been made t0 a part of the
corresponding clause / sub-clause but not a substitution replacing
the entire clause/ sub-clausc,

(Subsiilution) ;A subsiitntion has been made for the corresponding clause / sub-
clause,

(New) ;A new clause / sub-clause having no corresponding clause / sub-
clause in the Standard.

i Delete) ¢ This clause / sub-clause is deleted.

EXPERIENCE CRITERIA (NEW)

The Fan model offered shall be from the existing fun model sertes and shall be (rom the

* regular manufacturing range of 1he vendor, (Prototypes are nol aceeptable).

The mechanical design as well as the aero-dynamic performance for the complele range of
operation of the oflered model shall have h-e:en esiablished inthe shﬂp test. (Details are to

* be furnished, il requirge).
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1B.2

1.0

24

21

The offered fan model series/ blade series shall be field proven (at least ONE unit} with
ninimum opetaling experience of one year [or similar operating/design conditions &
driver rating as well as type of drive arrangement®, rotor dynamics, mechanical design,
cas handled & material of construction supplied in the last Ten {16} years, from the
proposed manulaciuring plant, as on bid dus date.

{Note: Similar operating/design conditions & deiver rating would imean approx. 30% or higher)
*: dual drive. variahle frequency drive, variahie speed through fluid coupling efe.)

The vendor shall complete the Experience Record Proforma enclosed with the inquiry
document 1o amply prove that the offered fan model and blade profile meels the above
expetience requirements furnishing details ot similar operating/design conditions {Inlet
flow, static head, operating/design pressures & lemperatures, driver rating etc.}, Rotor
Mynamics {number of Impeller, impeller diameter, tvpe of impeller blades, arrangement
(SISW/ DIDW), Speeds, drive arrangement etc.}, Mechanical Design {MAWP, fan
AMCA arrangement, Seals & Sealing Syslem, lubrication, WGV etc}, gas handled &
material of construction ete, as applicable in the format

Muliiple reterences may be furnished to justily the above. In addition, manufacturer's
catalogue und general reference list for “Ceatritugal fans™ for services covered under this
specilicalion shall alsa be fumished along with the proposal.

References of FDY ID [ans supplied against APL 560 shall also be considersd tor FD / 1D
fans. For oiher applivations, references of [ans supplied against API 673 shall only be
considered.

SCOPE (Modiflication)
Paragraph 1 of Al'l Standard - 673, Third Edition, December 214, " Centrifugal Fans

for Petroleum, Chemical and (ias Industry Services stands modified as per para |, para
| A and para IB above.

NORMATIVE REFERENCES

Addition

Al American Petrolenm Institute

APl 692 - Pry Gas Sealing System for Axial, Centrifugal, Rotary Screw

Compressors and Expanders, Tirst Edition
{Noate: AP standard 692 shall be used for requirements related ta Dry gas sealing syséem
instead af Chapter-4 of AP standard 614, 5th edition, unless otherwise specified )

ASME The American Society of Mcchapical Engineering
PIC-11 - Large Industrial tans.

1] British Standards Institution

B5:8348 - Fans tor general purpose

Part-1 Methods for testing peclormance

RIS Burcau of Indian Standards

1S:4804 - - Specification for Centrifugal Fans
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30 TERMS AND DEFINITHINS

34 (Maodification)

Unless otherwise specified. fan vendor shall certify & puarantee the performance of the
fan at the rated point. Fan shall be designed to deliver the capacity and static pressure at
rated point without any negative tolerance. The BEW al the above condition shall be
guaranteed with zero positive tolerance.

317 MAXIMIM ALLOWARLE TEMPERATURE {MAT) (Modificalion)

Maximum continious temperature for which the manutacturer has designed the equipment
for any part to which the term is referred} when handling the specified fluid at the
specificd maxinum allowable pressure,

ENE: MAXIMUM ALLOWABLE WORKING PRESSURE (MAWD) (Modification}
Maximum continuous pressurc for which the manu faciurer has desizned the equipment (or
any part (o which the term ig referred) when handling the speciticd fuid at the specificd
maximum operating temperature / design temperature.

MAWP & MAT of the Centrifugal [Fans ghall neither be less than the design Pressure &
design Temperature, as specified in the datasheet nor less than the maximum discharge
pressure: calculated as per 3.20 below.

3.20 MAXIMUM DISCHARGE PRESSURE (Modification)

Maximum possible suction pressure plus (he maximum possible dillizrential pressure i.e.
shut oft differential pressure at maximum continuous speed for any of the gas/ air
condition and operating condition specified on data sheet. The above maximum suction
preasure shall be specificd operating pressuce or (he site barownetrie pressure {max valug),
whichever is higher.

Maxitaum discharge prissunc shail be less than the: design pressure specificd in data sheet,
In case, the Fan maximum discharge pressure exceeds the downstream design pressure,
vendor ta melude i his propoesal and provide suitable prateclion sysiem (P5Vs cle. in-line
with process philosophy) if not already provided by purchaser.

324 {Moditication)

Unless otherwise specified, fan vendor shall certify & guarantee the performance of the
Lan at (he: rated point.
3.36 STANDARD VOLUME FLOW (Modification)
Nm/hr is an abbreviation for capacity in normal cubic meters per hour referred to 1.033
ky/om®a pressure, 0°C temperature with a compressibility factor of 1.0 and 0% relative
humidity.
Sm*/hr is an abbreviation for capacity in standard cubic meters per hour referred to 1.033
kg/om®a pressure, 15°C temperature with a compressibility factar of 1.0 and 0% relalive
humidity.
341 FAN VENDOR {Addition)

Unless otherwise spoeificd, the vendor shall be the manufaciurer ol Cenunfugal Fan as per
AP1 673 (including crstwhilc AP 560 5" edition), having adequate design, engincering,
manufacturing, packaging & testing facilities’ and shall have supplied similar Centrifugal
Fan, as per API 673 (including crstwhile API 560 5™ cdition), as a single point
responsibility vendor,
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4.0 GENERAL

4.1 UNIT RESPONSIBILITY (Substitution’
Vendor shall have the UNIT RESPONSIBILITY of the complete fan package & shall be
responsible for complete design, engineering, packaging, testing, supply & supervision of
ereclion & commissioning of (otal package as per specilication requirements. ¥endor's
seope shall include but not Timited to the responsibility for exceution, coordination of all
technical aspects of equipment and its auxiliary systems, their selection & integration into
a complete package constituting total order. All drawings/documents, including sub
vindor's drawings, poraining to the order shall be duly reviewed & approved by the
vendaor hefore opward submission.

5.0 REQUIREMENTS

53 ALTERNATIVE DESEGN (Substitution)
The vendor shall not offer any alternative designs for proposal requircments.

5.4 CONFLICTING REQUIREMENTS (Substitution)
In casc of contlict between this specification and the attendant data shests, job
specifications (if any) and other attached specification the following order of precedence
shall govern;
1. Process Datasheet/P&ID/Process I'ackage
2. Mechanical Data Sheels.
3. Job SpecificationsScope of Work (if any)
4. This Specification
5. (nher Standards & Specifications
6. {(ither referred codes and standards
The editions of referenced publication that are in effeet at the time ol inquiry or at a date
specified in the inquiry document shall be applicable.
I case of any ambiguity in the above documents, the vendor shall seek clarification from
the owner / purchaser and the decision of the owner/purchaser shall be final and binding.

6.0 DESIGN

6.1 GENERAL

6.1.1 { Substitution)
The Centrifugal fan and driver cquipment {lm,ludmg auxiliaries) covered by this standard
shall be designed and construcled for a minimum service life of 20 vears and at least 3
years of unimferrupted operation. Fan shall nol ¢aceed the mting Limits of manulacturer
design,
Mate: [t is Tecopnized that this is a design criteria only.

6.1.7 {Modification)
Unless otherwise specified, the maximum permissible soupd pressure level of the
centrifugal lan-driver train (Driver + Driven equipment tmin + auxiliarcs) shall not
excecd B3 dBA measurcd at 1| meter from the cquipment surface o the recommended
range of operation. Acoustic Ilousing, if requited, for Noise attenuation shall be supplicd
by the vendor, if found necessary'to limit noise level within specified limits.

618 (Substitution) Unless otherwise qpﬂclf' ed, cooling watet 5}fqtem{s] shall be demgned for

the [ollowing condilion:

Famnat No. 8-00-0001-F1 Rev. 0 - Copyright EIL — All rights reserved
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Velocily over heat exchanger surface : L5 - 2.5 mfsec.
Maximum Allowable Working Pressure : > 8.0 kgfomlg
Test Pressure : = 1.5 x MAWP
Maximum Pressure Drop : ) 0.7 kgfom?®
Maximum Inlet Temperature : 3°C
Maximum Outlet Temperature : 45°(C
Maximum Temperature Rise : 12~C
Mimmum Temperature Rise : 6°C
Fouling Factor on Waltet Side : (.0004 m* hr “Clkeal
Shell Side Corrosion allowance : 32mm

6.1.10 {Addition})
Equipment shall be designed to operale simullancously at the maximum allowable
wotking pressure (MAWP) and (tip speed without damage.

6.1.11 {Maodification)
The vender shall develop arrangement of the fan & driver equipment including ducting
and auxiliarics in accordance with the purchaser’s requitement particularly with regard o
the orientation of inlet & outiet connections of the fan. The arrangement shall provide
adequate clearance arcas and safe acvess for operation, maintenance, and remaval. The
vendor shall also indicate recommended location of opetating/maintenance platforms,
around the fan-driver unit, if required.

6.1.12 (Substitution)
Maotors & insiruments shall be as per the electrical & instrumentation specifications
enclosed with inquiry / order. '

6014 {Modificalion}
If recommended by the vendor, the requircment of field dowelling (it required after final
alignment) shall be indicated on the General Arrangement Drawing.

6.1.16 {Modification)
The word “if specified” stands delsted.

6.1.17 { Addition}
Unless otherwise specified all equipment along with auxiliades shall be suitable for
cutdoor installation without rool.

6122 { Substilution}
The rated speed of the fian shall not exceed 1500 pm unless otherwise approved by
purchaser.
For fan sclection, it should also be considerced that
- Reduced speed is desirable for crosive senvice and for units subject to fouling deposit

on the rotor
6123 { Subsiitution)

Unless otherwise specitied in the data sheets, Fan arrangement and bearing support shall
be as per AMCA 801:2008, Arrangement 7 design, with fan impeller localed between
bearings. The bearings shall be mounted independently of the fan housing on rigid
pedestals and sole plates, and 1he bearings shail be protected from air or pas streams.

Fan shall be provided with a common base plate for the elecmic motor driver and inboard
bearing pedestals. Qutboard bearings shall be supported independently on rigid pedestals
and soleplates, oulside the fan housing.

Unless otherwise specified, FD Fans shall be Single Inlet Sl.ng]e Width (SISW) and 1D
fans shall be Double-inlet double width (DITXW}.

Format Mo 8-00-0001-F1 Rev. Copyright EIL — All rights reservad
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6.1.24

6.1.25

6.1.26

6.1.27

6.1.29

6131

6.1.32

Deleted

The word ‘Purchaser® shall be replaced with the words ‘Fan vendos® in the second
sentcnce of the paragraph.

{Modilicalion)

Fans in air service shall be snitable to operate [or entire barometric pressure range and
temperature range as specified on process data shect,

Note to this clause shall be reptaced by as helow:

As specified, capacity control to achieve various operating conditions specified on data
sheet shall be done by variable speed control or inlet guide vane or inlet dampers or
discharge blow ol or fluid couptings.

(Subslitution)

The bead-capacily chamcteristic of the Centrifugal fan shall rise continuously from the
maximum capacity 1o surge. The fan shatl, without the use of a bypass, be suitable for
stable operation at all capacities higher 1han the surge capacily shown in the performance
curve.

Unless otherwise specified, fans shall have a conlinuously rising pressure characteristic
{pressure versus [low rate plotl) (rom the rated capacity to specified turndown flow/ fan
minimum tlow, Performance curves, corrected for the specificd gas al the specified
conditions, shall be based on performance 1¢313 in accordance with AMCA 210, including,
where applicable, evase and inlet boxies).

Apptications that include a varable-frequency drive (VFDY) and/or for a system baving a
non-parabolic sysiem resistance curve shall be reviewed in defails lo cosure stable
operation of the fan over the intended operating range. Allowable operating region shall be
marked on the perlformance curve, The non-operable speed range should also be marked.

Performance curve submitted by vendor shall include following as a minimum for each
operating cass:

Discharge pressure; Power; Static head; and efficiency versus capacity {from surge point
to overload)

(Substitution)

Fan shall be mechanically designed, as a minimum, for continuons opertion at the

lollowing temperatines:

a, 55° C above the maximum specified inket gas temperature for Induced draught Cans/
Frovess gas fan

b. 14° C above the maximum specified ambient air temperature to Foree draught fans/
fan in atmospheric air inlet application.

In no case it shall be less than the design temperature as specificd on Process data sheet.

(Modification)

Unless otherwise specified, independent suclion stack shall be provided for each FD fan.
The height ol inlet stack f[or the FD fan/ fan in atmaospheric air inlet application shall be as
a minimuin & meter above prade. In case a [low element (i.c. annubar, venlun ¢te ) is
required, the inlet stack height sbhall be increased to accommodate the straight length
required upstream & downstream of the proposed flow element to maintain the tlow
accuracies. ) ’ ’

{Modification) , _ .
The [an-inlet equipment for FD fan / atmospheric air intake applicaton shall include

Formal Mo, 8-00-0001-F1 Rev. 0 Copyright EIL — All rights reserved
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6.1.33

6.2

6.2.1

6.2.7

6.3

6.3.1

6.3.5.1

6312

along with suppods, inlet damper ot guide vanes inlet boxes, silencer, flexible
conncelion{s) ete., as required,

The vendor shall also provide necessary brackets welded to the inlet stack. for mounting a
platfiorm(s} & access ladder(s) (both by purchaset) around the stack [or maimenance ol
[ow clement and filters,

The I} / Process gas fan-inlet equipment shall include inlet duct along with supports
{when specified), imlet damper or guide vanes. inlet boxes, [exible connection(s),
companion flangefs) erc. as required.

All components that are shipped scparalely shall be Danged for assembly. The indei
cquipment assembly shall be designed for the load(s) (ie. wind, seismic, shear, over-
turning moments eic.) indicated in the inquiry.

The fan outict cquipment shall include flaxible conneetion(s). companion flangs(s). outlet
damper etc.. as required. The type of outlet damper (ie. slide gate type, multi-louver type.
shde plate type ete.) shall be as specified in the inguiry.

(Modification)

The word “if specified™ stands deleted.

Unicss otherwise specified, the cleaning system shall be designed for cleaning in stand-
stil! condition.

The medium firr cleaning of FI? fan’s impeller shall he Water and for I} tan's impeller, 1t
shall be LP Stcam.

Fan housing

(Addition}

The housing and inlel box{es) shall be split with bolted, flanged and gasketed connection
to alleow for renuwval ol the assembled rotor withow disturbing the duct connections. Fan
vendor to indicate the minimum space required for the rotor removal in the fan GAD.

Unless otherwise specified 3 mm ol comasion allowance shall be considered [or alt fan
housings,

(Additon)

Fan housing including shaft seal housing and scal end plate shall be of thickness suitable
for containing pressure and limiting distortion under the rated pressure at operating
temperalure.

Fan housing connection

{Maodification)

Inlet and outlet nozeles shall terminate in ASME Danges or duct type [anges suitable lor
interconnection with the purchaser's system. The nozele orientation shall be in accordance
with the information on the data sheets / arrangement drawings. Facings of all connections
shall be adequate to prevent leakage with proper gaskets amd bolting. Gaskets and bolting
for purchaser’s inlet and discharge connection shall be provided by vendor.

The words “if specified” stand deleted.

Deleted

6.3.2.12.11 {(Substifuiion) .

Accessible drain connection of minimum S0 mm {2 inch} size with block valve and biim:l

Format Mo, 8-00-0001-F1 Rev. § Copyright EIL — All rights feserved



STANDARD SPECIFICATION STANDARD SPECIFICATION No.
a5t ENCINEERS
@uﬁﬁﬁg@mﬁ LIMITED CENTRIFUGAL FANS §-42-0016 Rev. 0
T R ) 1A Gl F It UMb | tAPl 5?3} EEE 11 of 30

6.4

H.4.1

6.5

6.5.1

6.5.2

6.5.4

6.5.5

6.5.6

6.5.12

6.6

6.6.]

6.7

6722

the suction stack.
EXTERNAL FORCES AND MOMENTS (Maodification)

Fan housing shall be designed for external loads to be imposed on fan housing from the
ancillary equipments {(ducting, sound wunks, silencers, filters ete.). If these equipments are
not supplied by [an vendor, it is fan vendor’s responsibility to get expecled maximum
external loads from purchaser / heater vendor and shall design the housing and supports to
aceept the specified loads.

Rotating clements

{Substitution)
Material ol construction shall be as specified in the Process data shect.

fMaodification}

Unless otherwise specificd, impeller blade shall be following design

- Backward curved hollow airfoil construction (2.5 mm mimmum thickness skin
matertal} for FD fan / fan in atmosphenc air intake application / fan in clean process
gas service

- Backward curved single thickness (6mm, min). non airfoil shape [w 1D fan/ Process
gas fan in corrosive and / or erosive envitonments.

- Solid blades with airfoi] shiape shall nat be used.

(Modification)
Shaft sleeves shall be provided for fans other than ambient air application and shall be of
85 316 construction.

{Modificailion}
Un-keyed fits are not acceptable however langed mounted impellers can he offered. Cast
iron or Ductile iron hubs are not acceptable.

{ Substitution)

Fan vendor to ensurc that gas temperature change rates-heating or cooling for the process
operating conditions shall remain within limit of maximum allowahle rate of change in
order to maintain adequatc hub to shaft interference fit.

(New}
Fan manufacturer shall cxamine the need of providing a harring over mechanism. Where
required, the same shall be included in vendor's scope of supply.

SHAFT SEALING OF FANS

{Modification)
Unless otherwise specificd, shaft seal for fans in atmospheric air application and 1D fans
shall be of asbestos free gland packing or labyrinth or carbon ring tvpe.

DYNAMICS

{ Modification)

Lateral critical speed shall be determined analytically by means of damped unbalance rotor
response analysis for all fans covered by this specification to ensure acceptable amplitudes
of vibration at any specd [rom 2¢ra to trip and the resalts shall be assessed in accordance
with the annexure 1D,

D-1 af Antexore D: *If specified” stands deleted.

Formmat No. 8-00-000-F1 Rav. D Copyright EIL — All rights reserved
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6.7.3.1{a)
6.7.3.1{c}
6.7.3.6
6.7.5
6.75.1.1
6.7.52.2
0.8
6.8.59
6.8.5.10
6.8.5.17
6.9

6.9.1
6.10

6.10.1.2

{Substitution)
The words “electric motor or stecam turbine driven fans with gears over 200 hp (150 kW)™
shall be replaced by “(an wrains meorporating gearbox™,

{Modification)

The words “synchronous motor rated 700 hp (500 kW) or higher™ shall be replaced by
“driver rated power 160 kW or higher™.

T'orsional analysis report for complete train shall also be provided.

{Substitution}

Fan vendor shall cnsure smooth operation of the fans over the entire speed range, i case
of variable speed fans, by suilable selection/ design of all train components including
coupling.

In case aficr ¢xploring all options, torsional resonances {Critical speeds) for VFTD driven
fans arc calculated to still fall below the maximum continuous speed, fan vendor shall
furnish Skip Speed range and cnsure incorporation of the skip-speed in VFD panel / DCS.
Also Alarm for speed in non-operable tegion shall be provided.

Fan vendor shall ensurc that at least 10% margin above or 10% margin below shall be
ensured from any of the speeds requited for the specilicd operating case.

Vibration and halancing for Special purpose fans

{Modification}
Train lateral analysis shall be performed for all fans having dual drive / variable speed
drive.

{Modilication )
The: words “if specilied™ stand deleted.

Bearings and Bearing housings

{Addition)
Unless otherwise specilied, bearing housings for 1D fans or fans operating above 150°C
shall be provided with watcr cooling as a standard featurc,

{Maoditications)
All induced drail fans or process fans (operating above 95°C) shall be supplied with heat
shingers.

{Substitution)
A [Dat surface at least 25 mm in diameter shall be supplied for the location of magnetic
based vibration measuring cquipment. '

Lubrication

{Addition)
Grease Packed antifrictton bearings shall not be provided.

Materials

{ Substitution)

The matcrials employed shall be selected- with duc regard to the gas handled, operating-
and design conditions and the site conditions. Materials exposed to HiS scrvice shall
comply with NACE MR 0175MNACE MR 0103 {as applicable).

Format My, 8-00-0004-F1 Rev. 0 Copyright EIL — Ali rights reserved
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6.10.1.6  (Modilication)

7.0

A

T.12

T.1.2.1

113
7.1.3.1

Damper or variable guide vane operating mechanisms, linkages, and other exictnal parts
subject to rotary or sliding motions shall be corrosion resistant materials suitable for the
site environtnent. Internal operating parts subject o rotary or sliding motions shall be
stainless steel or other equally corrosion wesistant material. Minor parts associaled with
such mechanisms {bolls, nuts, spongs, washers, gaskets and keys) shall have cqual
CUTTUSION Tesistance,

Accessories

Drivers

Mutors

{Modification)

Electric motor drivers shall have a tmaximum continuous rating (MCR) {i.c, scrvice factor

equal to 1) nol lower than the following unless higher mting is diclated by the Note | and /
or Note 2 and / or Note-3:

Fan Rated BK'W* Muotor MCR (% of fan Rated BK'W)
Up-ter 22 kKW : 125%
22KW to 35 kW : 115%
Higher than 55 kW : 110%

* including all mechanical & transmission losses & with 0% +ve tolerance.
The clectric motor shall be suitable for the electrical area classification specified on the
dala shect,

Note:

L. For FD fans/ fan in atmosphenc air application, the motor rating shall also be adequate
for operation of fans at the speeilicd minimum ambient conditions al the rated speed inun-
throtiled conditions or the start-up conditions specilicd on data sheets.

2. For [D Cans, the molor mting shall alse be adegquate for operalion of 1D fans at the
speeificd minimum tlue gas temperature al the rated speed in un-throttled conditions or the
start-up conditivns specilied on data sheets.

3. The molor rating shall be at least 110% of greatest power required (including gear /
coupling lusses) for any of the speerfied operating condition.

AP Mote stands deleted.

Steam turhine

{Moditication)

Steam turbine driver shall be capable of continuously developing 110% of the maximum
power tequited for any of the specilied operaling conditions while operating at the
correspending speed under specificd steam conditions {minimum inlet steam condition and
maximum steamn cutict condition, unless specified otherwise).

As a2 minimum, steam turbine rating shall be equal to the motor rating of the standby fan.

Gear Box (Substitution)

Unless otherwise specified, moor driven fans shall be direct-dniven. If Speed Increascrs
and Ri:ducers are specificd the same shall be in accordance with API Std. 677 (up to 1500
kW), Beyond 1500 kW, Gear box shall be as per API613.

Fommat Mg, 9-00-0001-F1 Rev. 0 Copyright EIL — All rights resersed
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715

7.2

T.2.1

129

T.2.11

7.3

7.4
7411

74112

7501

7518

7.5.1.10

753

Variable Frequency Drives (New)
Variable frequency drives {VFD) system shall be a3 per clectrical specifications encloged
wilh the inguiry/order,

Yariable Speed Hydraulic/Fluid Coupling (Mew)
Refer Appendix A for compicic details.

Conplings

(Modification)
Vendor shali provide all metallic, dry, flexible type couplings wilh spacer. The coupling
shall have 2 mimimiem secvice factor of 1.5 over deiver rating.

{Modification}

All exposed rotating parts shall be enclosed in removable, weather proof, metallic guards
of robusl consiruciion, The guards shall be made from non-sparking materials. Coupling
guard shall be supported from the haseplate. ‘The Coupling Guard shall be sufficiently
rigid to withstand deflections as a resull of bodily contact of nominally 160 ke,

{MNew)

Couplings and shafl ends shall be straight bored and not tapeced [ up to & deiver raling of
1500 KW, Above 1500 KW, Coupling & shaft ends can be tapered fit in accordance with
API 5td. 671.

Delt Drives (New)

“Unless otherwise specified, belt drives shall not be used for Fans.

Mountling Plates

{Substitution)

Vendor shall furnish a common base plaie for the molor, gear reducers. variable speed
fluid coupling if any and the inboard bearing pedestals. Outboard Bearngs shall be
suppotied on rigid independent pedesial and soleplale, omside the fan housing, Also the
fan and supponing structure for ducts shall be foundation mounted so as to be unaffected
by vibration ot by other forces from the {an.

{Substitution)
Anchor bolts shall be furnished along with the base plale and oulboard bearing pedesial.

Controls and instrumentation

{Substitulion)
Unless otherwise specified, Controls and Instrumentation and their installation shall
comform te the purchasec’s instrumenlation specilicalion referred in the inguicy document.

{ Modification’
Non contacting speed measurement probe shall be provided for variable speed machine.

MACHINE HEALTH MONITORING (New)
Unless otherwise specilicd, fan shall be provided with two no. (X & Y) aceclerometers
along with transmitters on each bearing housing for measuring vibration.

{Addition)

The fan flow shall be controlled through’ variable IGV?s, Inlet Dampers, Speed variation

through variable gspeed fluid coupling, variable spesd driver or discharge blow off as

specilicd. In_case variable speed coupling is specitied as & means to vary aperating speed

of the fan, the vendor shall provide a fluid coupling and associated ingtrumentation and
wehi " . . . . .
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7538

7.54

7541

7542

7546

154.7

7.6
171

T.83

7.9

7.9.1

713

specification and shall be included in fan vendor's scope of supply.

{New)
Prneumatic actvators shall be mecbanically sintable for design pressure of instrument air
specified in MR and shall provide (he required output with minimum instrument pressure.

Dampers or Inlet guide vancs

{Madification) _
Uniess otherwise specified in damper specification enclosed with inguiry documeni, the
damper shall have opposed blade construction in case of control dampers.

{Modification)
The words “If specified” stand delewed.

(New)

Outlet dampers and Flow control dampers, when provided, shall be capable of manual
operation with a force not exceeding 10 kgl When specified on the data sheets, dampers
shall be equipped with actuators for remote operation. Damper panels shall be free Gom
flutter and shall be mounted in & mannce (hat they can under no circumstances coler the
bady of fan in the event of breakage,

(New)

If the 1D fan is equipped with an inlet box damper, it shall be ensured by the fan vendor
that the inlet duct does not foul with each other and with either of the inlet box dampers &
their actuators, The inlet box dampers shall be easily approachable by ensuring that their
actuators are on the outer side of Y type transition piece.

Piping

{(Muodification)

The words “if specified” stand deleted from 1™ and 5™ sentences. Rain hood shall be
galvanised carbon steel or other corrasion resistant material specificd elsewhere in MR
Trash screen shall be of 300 series stainless steel.

The supporting structure for the suction stack and rain-bood of the FD Farn/ fan in atm, air
application shall b engineered by the fan vendor and supplicd by purchaser / heater
contractor (as applicable). '

(Addition)
Mineral wool fiber insulation shall not be used in silencer construction.

Cuoatings, insulation and jacketiling

{Addition)
The clips or studs shall be placed on 300 mm centers and drilled for holding wires for
imstallation of insulation having a thickness of minimum 50 mm.

Blanking Plates (Wew)

In case, blanking plates at discharge of FD [ans are required to be provided by the fan
vendor, then fan vendar to note that installation/remaovability of the same shall he carried
without disturhing the fan components. In addition the storage location on the fan body for
blanking plates shall be shown in the FD [an general amangement drawing,

Vibration Isolators {New)

In case the ID/FD fans are mounted on furmace top as in case of cracker fumaces/ other
Turnaces, vibration isolators along with any pcﬁmw.. holding arrangement like bolts shall
be provided for the mounting-of the same, -
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8 Inspection, Testing and Preparation for Shipment

313 {Substitution)

Yendor shall nolify (e purchaser nol less than 4 weeks before the dale of scheduled
testing and reconfinm the same at least one week helfore the {inm test date.

8.1.9 {New)

Rejections made by Purchaser's inspector, based on inspection or tests shall be final,
Acceptance by the inspector shall in no way release the Vendor from guarantces as to
matedals, workman-ship, and perflormance of the equipment inspected.

B.1.10 General (New)

R.1.I0.1  The purchaser's inspector shall have access to the manufacturer’s shop at all times during
which work on the cquipment is in progress. The vendor shall have the responsibility of
providing the purchaser's inspector with all requisite facilitiesfequipment for camyving out
satisfactony inspection.

B.1.10.2 Wilness Testing by purchaser's/purchaser’s representalive’s participation in the testing
shall be as specificd on (e data sheet.

8.1.10.3  Vendor shall furmish the following data for examination by (he purchaser/purchaser’s
representative during Shop Inspection and Testing.

i) All necessary material test certificates.
ity FRaunning Test Data (o verity that the requirements of the specification are being met.
i) Quality Assurance Records,

21104 All coatimg/painting ol surfaces shall be deferred unnl the specified inspection of that parl
is completed.

8.1.10.5  All dimensions shall fall within the tolerances shown on the approved drawings., In the
absence of approved tolerances, the manuiacturer's standard shall apply.

8.10.1.6  Steam turbine driven fans can be tested using the manufacturer's shop driver. Relevant
data of the shop driver, including efficiency and power factor for various loads, shall be
made available,

B23 Mcechanical Inspection

5231 (Modification)

The words “If specified” stand deleted.

8234  (Modification)

The words “If specified” stand deleted.

B.235 {Modification}

The words “II specilied by the purchaser™ seands deleted in case the process was contains
125,

83 Testing

333 Mecechanical ruoning Test

8331 {Madilication)

The words “If specitied” sland deleted.

Noie “some fan ..., Smaller unit”™ stand deleted.
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23331  (Modification)
The words “two hours™ shall be replaced with *four hours®,

83332  (Addition)
For Fan with variable speed drives, the fan rotor shall be subjected to an over speed test of
at least 110 % of maximom continunus speed [ 5 min.

Following an over speed test, each impeller shall be examined for cracks {using the liquid
penctrant method) and for deformation or other eflfects. After this examination, fan rotor
shall be dyvnamically rebalanced.

£3334 ({Modification}
The rise in hearing/ sump oil lemperature rise shall not excced the limits of clause no.
6.8.5.7.

B34 Performance Test

83411 (Medification)
The vendar shall carry out performance lesi in his shop cither as per AMCA Standard 210
or ASME PTC-1| or B5:84%:Part- | or [5:4894.

33.4.1.2  The measured performance of the fan shall fall within permissible tolerances of the quoted
performance for guaranteed case, Permissible tolerances are:

i} Capacity: No negative lolerance
ii} Static Differential Pressure:  No nepative tolerance
iii} Power absorbed; (4

54 Preparation for shipment

B4 {Modification)

Unless ciherwise specified, the equipment shall be protecied (or a cutdoor storage period
of 12 monihs at sile. I any exira precantion is to be taken by the Purchaser for storage
beyond 12 momihs the same shall be explicitly indicated in the operation and maintenance
mannals.

8420 (New)
The equipment shall be suitably packed, fastened to avoid damage during transit and
craled for shipment. Lifting, unpacking and handling instruclions shall be securcly
allached to the exterior of the largest packing in a well marked weather proot container.
The upright position, lifting points, gross weight and dimensions shatl be clearly marked
on each package. Each package shall properly identify the equipment contained thercin.

3.0 Vendor's data

o1l (Suobstitution)
The information 10 be [urnished by (he vendor is specified in 9.2 & 9.3 and purchaser’s
Vendor Dala Requirements as included in the inquiry document.
All vendor data/drawings/documents shalt be in English Language and in Metric Svstems.

9.1.2.a {Substilulion}
The purchaser’ s/owner sfconsultant’s corporate name.

913 CO-ORDINATION MEETING {Substitation)
When specified. a co-ordination meeting shall be held at Parchaser's office, preferably
“within 4 weeks of order. An agenda shall be prepared for this meeting and would mclude
the [ollowing points related $o technical aspects:
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o2

G2

23
03

93.1.1

93.1.3

9314

- Any clarifications required by the vendor on purchasci’s order.

- BPocument Contrsl Index (DCT).

- Vendor Dala Review/appraval modalities.

- Sub-vendor lists proposed by vendor.

- Utlity requirements.

- Preliminary (ieneral Arrangemcnt & layoul drawings & purchaser's interface
drawings.

PROPOSALS

GENERAL (Substitution}
The vendor's proposal shall as a minimum inclede the following:
- All data sheets, drawings and docurcats specified under "WITH BID" Section m the
Yendor Data Requirement Form,

CONTRACT DATA
GENERAL

{Substitution)

Drrawings and dala as requarcd after purchase order has been specified in Vendor Data
Requirement, Vendor to note that the drawing/document deserptions/titles as given in the
Vendor [Data Requirement are genenic in nalure. [t is possible that against one
drawing/document specilied (here are several drawines to be furnished by the vendor ot
YICL OISR,

Data specified in the VDR is the minimum requirements of Purchaser. Any addinonal
document/data required or requested by Purchaser for engincering or construction shall
alsn be made available by the vendor,

Vendar shall complete & forward a document "DOCUMENT CONTROL INDEX"™ 10 the
purchaser {Destination & contact person as per order). This shall be the first document to
be submitted by vendor within two weeks of order. No drawing shall be taken up for
review till DO for the inquiry/order 8 finalized by vendor.

If specified, drawing review may be through VDM in sofi as per the details provided
elsewhere in the mguiry documaent

{ Substimtion)

T'he purchaser's review of the vendor's drawings shall not constitute permission (o deviate
from any cquircments in the purchase order/specilications unless specitically agreed
upon in writing.  Atter the drawings bhave been reviewed, the vendor shall furnish
certified copies in the quanttly specificd.

{ Substinution)
Final decumentation shall be submitted in hard copy and seft {CDs/ DVDs) in addition 1o
submission through EIL VXM portal.
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APPENDIX A - Fluid Coupling
Al General
A Scope

This appendix degcribes the minimum requirements for the design, manufacture,
inspection, testing and supply of Fluid couplings and itz auxiliaries, used for Fans.

AlZ Experience Criteria

A121 The fluid-coupling model offcred shal! be from the existing fluid-coupling model serics
and shall be from the regular manulactudng range of the Muid-coupling manufacturer.
{Prototypes ars not acceptable).

The olferzd fluid coupling model series shall be field proven (at least once unit) wilth
minimum operating experience of one year for fan application and for similar power
rating, speed, mechanical design, materials cie. supphed in last TEN (10} years, from the
proposed manufaciuring plant, as on bid due date.

{Note: Similar operating/ design conditions & driver rating would mean approx. 80% or

higher).
A2 Basic degign

Azl Fluid coupling shall be self-supporting vn either sidc by bearing housing and shall be of
hox type cunstruclion.

A22 All metaliic, dry, (lexible type couplings with spacer shal! be provided between the fluid
coupling and the driver/fan.

A23 The fluid coupling and ihe driver shall e mounted on a common base plate.
A24 The oil cooler shall have al least 20% on over design margin on heat duty.
AJ Controls & instrumentation

A3l Capacity of fan shall be regulated with a stepless variable speed-scoop lube controlled
fluid coupling.

A3.2 For the control of scoop tube, the same shall be provided with pncumatic actuators,
positioners, all connecting linkages, air kil, dusl cover, manual operator, air lock relay.
position transmiller for indicaling the position of scoop mibe ete. Provision shall also be
madc available for manua! operation. Speed indication of the coupling shall be provided.
In the event of instrument air, plani air or cleetric power failure, pneumatic actuator of the
seoop tube shall decoupic the fluid coupling (i.e. zero speed).

A33 The instrumentation & controls shall be suitable for the specified area classification.

Ald Unless otherwise specified, as a minimum, for cach (luid coupling, following indicating
instrument and instruments for alarm anvunciation and shucdown annunciation/actuation
shall be provided by the vendor:

A4l Temperature Lndications: :
. Circulation Gil to Fluid Coupling - Locally mounted Temperature Gauge
. {Cooling Water Retum from (Xl Couvler - Locally mounted Temperature Gauge
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A3A42 Speed Lodicalions:
» Fan Speed Indication on LLGBALCP.
» Potential free Repeat Contact for Fan Specd Indication on Remote panel/DCS.
A343 Push Button Stations:
* Main Equipment Start on LGB/LCT
- Maim Equiprociu Stop on LGB/LCP
. Potential free Repeat Contact for Main Equiproent Stop from Remote
panel/DCS.
Ad44 Alarm and Shutdown Annunciation:
» Low Cooling Water Flow from OQil Cooler - Alarm Annunciation on Remote
Panel/DX(CS.
- High Oil Temperature supply and/or return from Fluid Coupling - Alamm
Annunciation on Renoote Pancl/DCS,
. ligh-lligh Oil Temperature supply andfor return from Fluid Coupling -
Shutdown Annunciation on Remote Panel/DCS and Interlock to trip the fan.
AT45 Fan vendar shall wire and provide indicating lamps on the LGB/LCPE tor visual indication
ol common alarms and common shutdown alarms. Potential Free Contacts for the same
shall be provided by the purchasce al the LGB/LCP. The LGB/LCP shall be sentable [or
the specified area classification,
A346 Other instoumentation & controls, as deemed necessary by the vendor, [or safe operalion
of the fluid coupling, shall he also provided by the vendor,
AdS Fan vendor shall provide sight flow glasses on all oil hincs and brcather valve on ol
reservoit of fluid coupling,
Ad Tospection & lesting
Adl] The following Tests shall be conducted a the Fluid Coupling Manulaciorer's shop, These
tests shal] be witnessed by Purchaser/Purchaser’s representative.
L. Heat Test / Temperature Rise Test.
2. Frec Running Test.
3 Performance Test for al] the operating conditions i.e. at different speeds ol the
Fan.
4. Vibration Test.
5. Overspeed Test.
A4 Vendor shall submit a detailed test procedure under all the above-mentioned headings, tor

purchaser's review & approval during detailed engineering stage.
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OEM : Original Equipment Manufacturer
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SFC : Specific Fuel Consumption
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VDR : Vendor Dala Requirement

YDOCS : Vendor Docoment Management System
VDM : Vendor Dala Managetment
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1.1

1.1.1

1.2

1.2.1

1.3

1.3.1

1.3.2

i.3.3

SECTION 1 - GENERAL
SCOPE

This specification together with the atendant Data Sheets and other specifications/
attachments to inguiry / ocder defines the minimuem requircments for the Diesel enging/
Dicsel ecngine Generator (DG} sets and their accessories/ auxiliaries for general industrial
purposes.

This specification includes dicsel engines for the following applications:
-Generator packages

-Fire water pump packages

-Prime mover for rotating equipmen

This specification does mot cover the following applications:
-Dhicsel engine for maringe application

-Two stroke diese! engine

-Dyal tuel engine

“Crudef/Gas engines

Vendor shall comply with the requircment of this  specification and other
specifications/attachments (o inguiry/order. No deviation or exception shatl be permitted
without the written approval of the purchaser

Compliance with this specification shall not relisve the vendor of the responsibilicy of
furnishing cquipment amd  accessoriesfauxiliaries of proper design. materials and
workmanship o mect the specificd operating conditions.

CONFLICTING REQUIREMENTS

In case of conflict between this specification and the attendant data sheets, job
specifications (if any) and other attached specification the following order of procedence
shall govern:

I. Equipment Data Sheets

2. Job Specifications (if any}

3. This specificaton

4. Other referred codes and standards

The editions of referenced publication that are in eftect al the time of inguiry o at a dale
specificd in the inguiry document shall be applicable.

In case of any ambiguity in the above docutnents, the vendor shail seck clatification from
the ownct/purchaser -and the decision of the owner/purchaser shall be final and binding.

DEFINITION OF TERMS
All the definitions as indicated in [50: 3046 shall apply for Dissel Engine.
All the defimitions as indicated in [SO: 8528 shall apply for DG set.

DG oset: A diesel generator (DG) {also known as diesel genset} is the combinaton of a
dicsel cogine with an clectric generator {often an alernator) to generate electrical energy.
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1.3.4 DG package: A DG set package which includes DG set{As per cl.no 1.3.3 above) and all

its associated auxibaries such as cooling water system, air intake/exhaust sysiem, fuel
sysicm, lube oil system, starting system efc.

1.3.5 Diesel engine as mechanical drive applications are such as driver for fire water pumps,
driver [or process pump & COMPressors ete,

1.4 REFERENCED PUBLICATIONS

I50:3046-1

[50:3046-3

150:30464

I50:3046-5

150:30446-0

[50:8528-1

[50:-8528-2

[S(kE528-5

IS0k 85286

I15:5571

I15:803

ASME

I50-15550

NPFA 20

ASME PTC 17

Reciprocating lnoternal Combustion Engines - Perfonnance
Part 1;  Standard reference conditions, declarations of power, [uel amd
lubricating oil consumptons and st methods,

Reciprocating Internal Combustion Engines - Performance
Part 3: Test measurements

Reciprocating [nternal Combustion Engines - Performance
Part 4:  Speed poverning
Reciprocating Intetnal Combustion Engines - Performance

Part 5: Torsional vibrations

Reciprocating Internal Combustion Engines - Perfonmance
Part 6:  Overspeed protection

Reciprocating Internal combustion engine driven aleernating current
penerating sets; Part 1: Application, ratings and performance

Reciprocating Internal combustion enging driven alternating current
generating sets; Par 2: Engines

Reciprocating Internal combustion engine driven alternating current
generating sets; Part 5: Generating sets

Reciprocaling Interial combustion engine driven alternating current
generating sets; Part 6 Test methods

Guide for selection and installation of Electrical equipment for
hazardous area (other than mine)

Code of practice for design, fabrication and erection of vertical mild
steel eylindrical welded oil storage tanks

The American Society of Mechanical Engineering Boiler and Pressurs
vessel code, Section VI, Rules for Construction of Pressure vessels,
and Section IX, Welding and Brazing Qualifications.

Intemal combustion  engites-Dewermination and method for  the
measurement of engine power-General requirement

Standard for the installation of stationary pumps for [ire protection

Performance test code-Reciprocating internat combustion engines
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L.5

1.5.1

1.5.1.1

1.5.1.2

1.5.1.3

1.5.2

1.5.2.1

1.5.2.2

1.5.2.3

1.53.3

The editions of referenced publications that are in effect ar the time of inquiry or at 4 date
specified in the inquiry documents shall be applicable.

EXPERIENCE CRITERIA (EC)

FOR DHESEL ENGINE

The vendar shall be a manvfacturer of Diesel Engine and shall also be the manufacturer of
the proposed Diesel Engine having adequate design, engineering, manufacturing and
testing Cacilites for the same.

The Diesel Pngine model offered shall be from the existing manufacturing range of the
vendor and already type tested at either mapufacturer's works or outside. The Engine
model offered shall meet the following minimum service and manufacuring experience
requirements specified in clavse 1.5.1.3 below.

The Diesel Engine proposed shall be identical in terms of Model na., Speed, ISO standard

Power rating and similar in terms of Fuel used, Type of Cooling arrangement, Matenials,
Mechanical Design etc. as compared to at least ONE {1) umnit of the proposed engine model
which have been designed, mawlachired, tested and supplied from the proposed
nmemufacuring plan in the last TEN (109 years am shall have completed ONIZ (1) year of
OpeTation at site as on bid due date

FOR DG SET

The DG set vendor shall either be the manufacturer of the offered diesel engine or an
authonsed packager of the manufacturer of offered diesel engine OR their Awthorized

Generator set QM (GOEM)
Nate: *OEM mezns Originsl Bquipment Manufacirer of the proposed iesel Engine™
“{3)EM means Original Equipment Manufaciurer of (e proposed Liesel Engine (ienertator Sct™

The Diesel Engine of the offered DG set shall meet the requirements as specified in clause
no. [.5.1.1 10 1.5.1.2.

The DG ser vendor shall have engineered, packaged, supplied, installed, commissioned
and tested, in the last Ten (10} years, at least One (1) Diesel engine driven Generator set
of similar (80% or higher) power rating as compared to the offered DG set am shall have
completed ONE {1) year of operation at site as on bid due date.

Proven Track Record (PTR)

The wverwlor shall furmish PTR for the offered Engine modei/offercd DG oset in the
prescribed format attached with the inguiry document. Since this reference list will be used
for establishing provenness of proposed engine model/DG set [or operating under specified
operating conditions, it is in vendor's own interest to select such references, where the
proposed engine model/DG set is supplied and operating at conditions similar 1o those
specified for item against which the proposed engine model/DG set is offered. In addition,
manufacnirer’s catalogue and general relerence list shall also be furnished for the proposed
engine model/DG set.

‘Vendor shall also furnish PTR for engine modelfDG set packaging & unitization in the

preseribed fonnal auached with the inquiry document.
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SECTION 2 - BASIC DESIGN

2.1 GENERAL

2.1.1 The Pricsel Engine shall be vendor’s standard model meeting the requirements as defined

212

213

2.1.4

2.1.5

2.1.6

217

218

2.1.9

2.2

2.2.1

212

2.2.3

in 150:3046. It shall be 4 stroke cycles, water cooled, naturally aspirated! rurbocharged
{as per manufacturer standard) suitable for delivering the power requirement of the driven
equipment (allernator ete.) after taking ioto consideration the ransmission losses, site de-
ration and power requirements of auxiliaries and other parasitic loads.

|Engine Mannfacturer's de-ration calcolations for the specified site conditions in duly completed
“Apnexure-A ot Anncxurc-BT ghatl be lurnished along with the md. As a minimom, the vendor
shall consider the de-ration due to ambient temperature, altimde, relative humidity, cooling water
Umperature, inlcl and erhaust Tosses ete. De-ration facior shall be worked oot as per IS0:3046. In
case, there is no de-ration for the spuified site conditions, the Engine Manufaglurer’s calegorical
sialement along with proper techmical justification shall be furnished]

Standard reference conkitions for diesel engine/ DG set shatl be as defined in 150: 3de-1/
[S0: 8528-1.

The generator/ alternator used in the proposed DG set shall neet the requirements as
specified in electrical specifications.

Priesel engine, including all auxiliaries, shall be designed and constructed for a minimum
service life of 20 years. Vendor shall specify in the proposal the mininmum period of
uninterrupted operapon.

Diesel engines shall be provided with removable cylinder liners.

Direction of rotation of the diesel engine shall be permaovently marked on the engine in a
visible location

If recommended by vendor, barring device (manual/pneumatic/electric} shall be provided

Hot surfaces above 70 Deg C shall be provided with personnel protection either by suitable
insulation or screening.

The vendor shall provide emission data imchxling MOx, CO, 50x and UHC for the
operaling range

RATED PFOWER OUTPUT AND SPECIFIC FUEL CONSUMPTION (SFC)

The power rating, of the DG set/Genset is the net exportable power output available at the
altermator termioals afier deducting the elecirical power consumed by the essential
independant auxiliaries,

For DG set/Genset used for intermittent, standby and emergency service, the power rating
category shall be Prime Power Rating (PRP) as per SO 8528-1 provided the actual average
power outpui of genset over 24 hours of operation {(excluoding, stop tink:) docs not exceed
T0% of the FRP or the permissible average power ouiput confimmed by engine
manulaciurer, whichever is higher.

For DG oset'Gensel used for continuous service, the power rating category shall be
Continuons Power Rating (COP) as per 18O 8528-1. The genset shall be offered to have
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2.2.4

2.2.5

2.26

227

23

2.3.1

232

their published COP rating equal or higher than the required rating. In case the COP rating
is not published, the genset shall be offered to meet the required rating with 7)% of the
published PRP Rating.

Unless otherwise stated the power rating of the DG seGenset is the power outpul
expressed in kilowaus at rated frequency and a power factor of (.8 lagging. The genset
rating indicated by the manufacturer in the Equipmeni Data Sheet shall be with no pegative
tolerance.

Sizing criteria for diesel engine for mechanical drive application as given below:

The net site power available after considering the de-ration due to sile condition and power
losses, due o other parasitc ioads and engine driven auxiliaries shall be higher of the
following two values:

4] 30 percent in excess of the maximmun BKW required driving the pump at rated
condition,

by Maxiimem BKW cated impeller as indicated by the manufacmorer in the pump data
sheets.

1 percent overload capacity for | hour in 24 hours is also required. Additionally,
following shall be met for fire water pumnp diesel driver applications “The diesel engine
shall also be suitable for operating the pump at 150% of rated flow™.

Specific fuel consumption shall be indicaled with reference o the engine power required
for delivering the rated electrical power at altermator werminal i.e. 100% rating of the
penset plus the electrical power consumed by essential mdependent auxiliaries. The
tolerances shall be as per IS0: 3046-1.

The vendor shall furmish with his proposal, a list of engine auxiliaries, which require

electrical power. All such axiliaries shall be turther categorized on the basis of:

- If these are required to mon contineously £ imermittently.

- If these are required to run before engine starting, during starting or required o run
after start-up.

- If the above are required to be fed from engine developed power (In such a case,
feeding arrangement shall be in vendor’s scape).

The vendor shall clearly identify those auxiliaries, which will be required to be fed by the

Purchaser.

ENGINE STARTING SYSTEM & LUBRICATION SYSTEM

Unless otherwise specified, the type of starling arrangement shall be battery starting for
1010 KVA of lesser rating of DG set. For more than 1010 kWA DG sei, batery starling
system can be alsp specificd based on availability in the market and subject to  client’s

approval.

Where (he engine 15 specificd/ offered with compressed air starting, the vendor shall
specity the starting air pressure required for cranking. Unless otherwise specified the
vendor shall also provide Fwo air compressors {one driven by a diesel epgine and the

_ other by electric motor) and air receiver{s}. The system shall be provided with pecessary

iNSLTeIMs, controls and safery devices.
Starting air compressors and its diesel engine driver shall be as per manufacturer's
standlard and shall be proven with adequate running experience. Vendaor shall however

Format Mo, B-HL0001-F1 Rey. 0 Copyright EIL — Al righls reserved



STANDARD SPECIFICATION  STANDARD SPECIFICATION Ne.

=7y [ i ENCINEERS FOR
5-43-0040 Rev._ 3
W%@WWW ' DIESEL ENGINE & DG SET Page 9 of 22

2.3.3

234

235

2.3.6

237

furnish full technical details of air compressor unit and its instruments/ conirols with the
bid.

The air receiver supplied by the Vendor shall be sized for al least six consecutive star(s
withoul recharging. Air receivers shall meet ASME Section VIIT & TX specifications and
be equipped with a safety valve, pressure gange and drain valve.

Inn case both air compressors are proposed to be driven by cleciric motors{insizad of one
diesel eogine drive), the same can be accepted only if an additional D set having suitable
capacity to start these air compressor molor(s) during black our condition is provided.

Fngines shall be capable of starting without the use of cold starting awds for ambient
iemperatures of 4°C and above.

The Wendor shall provide suitable cold starting aids with engines for quick starting at
ambicnt emperatures below 4°C and such aids shall be clearly detailed owt in he offer.
Lubricaiing oil heaters shall oot be used as a cold starting aid.

Where the enginc i specificd/! offcred with battery starting arrangement, the starter shall
be suitable for the specified electrical area classilication. Where the engine is specified to
be equipped with a dual starter, tbe synchronizing swiich and the corresponding wiring/
connection with the starter shall be provided by the Vendor.

[Dual starter means any of the two starting system of the following: Hand Starting with
Starting Handle, Ratery Starting, Air Startimg through Pneumatic Motor, Ailr Starting
through Air Injection into Cylinders, Hydraulic Motor et

Where the enpine is specified / required 1o start andfor stop aulomatically, the vendor shall
provide the necessary controls (Automatic-cum-mamealy in the engine panel, (he inter-
connecting wiring, piping/tubing from panel 10 the engine and the starting/stopping
equipment. A pilot lamp shall be provided in the starting equipment/control pancl to
indicate that the controtler i In aulomatic positon. In e event te engine does Dot start
after three attempts the controller shall stop further cranking and operate the audio visual
alarm.

Pre-lubricalion requirement:

a) For cogines requiring pre-lubrication immediately before start-up, elscitic motor driven
pre-lubricanon purnp connected (0 an emergency power source with timer, suitably
interlocked with the starting sysiem, shall be provided by the vendor. Unless otherwise
specilied the emerpency power source shall be furnished by the vendor.

b) For engines which do not require pre-lubrication immediately before start, bul require
perindic pre-lubrication to keep engine lubricated for automatic start, an AC motor driven
pre-lubrication punp with avtomatic start-stop and {imers, set for specilic tunning rime o
provide pre-lubrication after preset periods of intervals shall be provided by the vendor.
The Ingic 10 establish the pre-lubrication shall be provided & implemented by the vendor
in the cogine conleaf panel, supplied by them,

ciFor engines, which have onfy manual starting/stopping, a vendor's standard manval pre-
lube purmp shall be provided, untess vendor does not recommend the same and propases
other means o be adopted for any pre-lubrication after prolonged shut down periods. Such
teans shall be explaned i the bid.

Pre-lubrication pump shall be provided with a discharge check valve.
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241
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2.4.2.5
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2.5

25.1

252

Differential pressure indicator shall be provided for lubrication oil filtets.
il side pressure of the Tubrication cooler shall be ligher than the water side pressure.
ENGINE FUEL SYSTEM

Fuel oil treatment system {if required) and fuel oil control system shall be supplied by the
vendor. Unless otherwise specified, this fuel treamment system shall be of vendor's
stamklard design proven for the specified type of fuel. If required to maiptain fuel supply
temperature, a fuel cooler shall be provided in the return line 10 the foel tank.

Unless otherwise specified, DG set rating j.e. Jess than 500 kVA (PRP Raing) & insealled
it open w sky condition, a base frame mounted fuel tank with manufacturer standard
capacity can be acceptable. A separate fuel day tank(s) of 990 liters shal! he provided for
each DG set of raling more than 500 kVA (PRP rating} & if they are installed in open
sky condirion.

Fuel Day tank(s) shali be located outside the room (if NG set is installed inside a room),
irrespective of the capacity/ size of the fugl day tank. Suitable weather protection with
fencing around shall he provided for foel day tank which are located outside D{G room,

The fuel day tank, if provided, shall be, as a mininum, equipped with venl piping with
flame arrester, shiclded level gauge, strainer and a hand hole of not less than 150 mm
diarmeter, besides the required fuel connectons and a drain valve. Unless otherwise
specified, manual operaled portable pump with suitable capacity (1000 Iph as a minimum)
along with flexible hose and quick connscts coupling shall be provided by FW main pump
supplier for fillng of diesel in day tanks from digsel barrel/drum. Day tank shall be
metallic.

The height of installanon of the day tank shall be indicated by the vendor in the general
arranpement deawing. Tn case, Fuel Day tank is mounted above engine fuel connection
level, a fuel foat (surged tank shall he provided along with ils nlerconneciing piping/
boses 1o ensure that the system does not permit gravity flow o the engine through fuel
supply line during engine shutdown.

The Fuel day tanks shall are of mamufacturer’s standard.

Unless otherwise specified, for fire water pump application and all other applications, the
capacity of the Fuel Day tank(s), as a minimum, shall be suitable for running of the engine
at ful! load for six hours. The size of a single fuel day tank shall be limited to maximum of
990 lilers & desived capacity as per ahove can be arrived ar by interconnecting multiple
tanks.

ENGINE JACKET COOLING SYSTEM

Engine jacket cooling system (primary circuity shall be closed citcuit liquid cooled type
including circulating pump, make up tank, heat exchanger, temperature regulating device,
engine outlet cooling water temperature high alarm & trip device etc. Tf required, jacket
water heater shall be provided.

The heat exchangers i.e. oil coolers and Engiﬁc cooling water coclers can he of any one of
the following types as specified in the inquiry:

4) Waler cooled shell and mbe type.

By Air cooled type L.e. Radiator type with ﬂpginﬂadriven or lectric motor driven fan
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2.53 For radiator cooled engines with engine driven radiator fans, the radiator, lemperatire

contrel valve, expansion tank with Jevel gauge, radiator puard and other necessary piping
and valves shal! be moutited on the coginge base.

For remote mounted radiator system, vendor shall supply clectric motor driven radiator
fan and additional cooling water booster pump located in the engine return line. Height of
the cxpansion tank In the closed circuit cooling shal be at the highest level in the complete
circuit. Piping commections from cooling water outlet from the top of the Engine to the top
pottion of the radiator shall be continucusly sloping towards the engine without amy
pockets.

Heat exchangers shail be of shell & wmbe type with secondary cooling medium (raw water/
of any other coolant specified in the inquiry} passing through the mubes. Heat exchanger
shall be of vendor's standard design and sized for heat rejection of at Jeast 13% greater
than engine full Joad heat rejection.

COMBUSTION ATR INTAKE & ENGINE EXHAUST SYSTEM

The verdor shall prepare a lavout deawing showing the layout and routing of air intake and
engine exhaust piping/ducting, and include in his scope complete piping/ducting, nozzles,
expansion joints and supports as required as per his layout and routing.

The type and location of air intake filter shall be vendor's standard and shall be suitable for
the climatic/environmental conditions applicable to the site of instaliation of the engine.

in case the filter is located ousikde the engine building/ cngine enclosure, vendor shall
provide the following for the filter:

- Insect screen

- Rain hood

- Supporting structure with approach for maintenance.

Unless otherwise specified, coalescing filters shall be provided for high  huridity
environment {60% Relative Humidity or higher).

Exhaust gas discharge shall be located away from inlet air and ventilation air intakes to
prevent re-entry of offensive fumes and also should oot cause discomfort 1o personoel or
hazards to building or equiptment.

Exhaust gas piping (as applicable} shall be provided with thermal Insulation & cladding for
personnel protection, The insulation thickness shall be adequats to Limit the surface
temperature al cladding not exceeding &0 degC. The extent of insulation and cladding shall
be at Jeast up o 3m of height from grade including complete length of exhaust piping
within enging roowm.

Unless otherwise specified, the height of the exhaust stack for DG set shall be as per
guidelines provided in “Environmental Regulatons on Enpines for Generator set
application and Generator sets” ssued by Central Pollution Control Board (CPCR).

Unless atherwise specified, for the D{G sets installed in a room, if a ventilation system is
required/ recommended, the same shall be included in vendor’s scope of supply. Vendor

- ghall indicate the details of the ventilation system, if required, along with the proposed

installation arrangement in engine roomi. The vendor, while designing the ventilation
system, shall consider sufficient no. of air changes to maintain the temperaure inside the
cngine room equal to ambient temperature.
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2.6.10

2.6.11

2.7

271

272

2.8

2.8.1

29

il
311

weather protection. The enclosure shall be provided with vender standard ventilation
systemn designed to maintain the temperature inside the engine room close o ambient
temperature.

Exhaust stack height shali be as per CPCB norms or state pollution norms, whichever is
sringent for the DKG set. In case, DG sets are installed in open o sky conditien {without
shed or room), height of nearest building shall be considered for amiving exhaust stack
height as per CPCB/State pollution norms.

Air inlet & exhaust gas shall be provided with silencers il required

GOVERNING

The governing class shall be sclected by the vendor suitable for meeting the voltage and
frequency variations specified in Electrical specifications.

In case of parallel running generators {i.e. for generators required to run in
synchronization), the governor and fuel injection pumps provided shall have idemtical
characteristics.

NOISE AND EXHAUST GAS EMISSION

Unless otherwise specified, any applicable legislaton/ statutory mequitements relating to
the protection of environment and to the health and safety of personnel, with wgard to
noise and exhaust gas emission, as applicable to the place of installation shall be fully -
complied with by the Engine manulacturer.

NAME PLATE

A name plaie of swinless steel or Monel shall be attached by pins of a similar material to
the Engine and to any other piece of major auxiliary equipment, in a location permitiing
easy visibility. The purchaser's item munber, the vendor's name, serial number, tating and
teating data appropriate to the unit shall appear on all name plates.

SECTION 3 - ACCESSORIES

COUPLINGS AND GUARDS
Couplings shall be sized for maximum continuous torque, which is based on the poiential
maximum power of the diesel engine.

Couplings shall be of flexible tvpe, however for genetators up o 1010KVA, the coupling
may be accepted as per vendor standard based on their past field proved experience. The
coupling used shall be successfully proven for the scrvice being uscd. The service factor
used shall be conservatively sclected for the maximum horsepower rating of the engine
with a factor of pet less than 1.7.

Non sparking guards are required over all moving parts. The guards shall be securely
attached to the base plate on foundation by means of bolts. The guard shall be sufficiently
rigid to withstand deflections as a result of bodily contact of nominally 100 kgs.
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3.2.1 Unless otherwise specified, a common baseplae for the complets unit (engine and the

322

323

324

3.3

3.4

4.1

4.1.1

4.1.2

4.1.3

allerniator) shall be supplied by the vendor. A baseplate shall be a single fabricated steel
unit, unless the purchaser and the vendor mutally agree that it may be fabricated ip
multiple sections.

When specified, the hase plate shall be suitable for column mounting 1.e. of sufficient
rigidity to be supported at specified points without continuous grouting under structural
members.

The base plate shall be provided with lifting lugs for a four point lift. Lifting the baseplate
complete with all equipment mounted shall not permanently distort or otherwise damage
the base plate or the machinery mounied on it.

The bottom of the base plate between structural members shall be open. When installed on
a comcrete foundation, aceessibility for grouting under all load carrying structural members
shall be provided.

SPECIAL TOOLS

When speciat wools and fixtures are required 1o disassemble, assemble or maintain the wnat,
they shall be included in tie quotation and tumished as part of the iniGal supply of the
machine. Standard tpol kit tor pormal maintenance shall be provided for each diesel
engine/ THG ser

INSTRUMENTATION

The vendor shall supply instrumentation and control system as specified in the inquiry. 1f
in the opinion of the vendor, additional instruments, controls and safely devices are
required, the vendor shall include the same in his scope of supply.

Epgine control panel (ECP) mounted on the diesel engine, containing essential safety
protection and control shall be provided. ECF shall be provided with communication
interface to the local control panel and the purchaser’'s conrol sysiem for remote
operation ad conitrol, monitoting.

SECTION 4 - INSFECTION, TESTING AND PREPARATION FOR SHIPMENT

GENERAL

The Inspector reptesenting Purchaser shall have entry to the plant while and wherever
work for the equipmeni is being performed.

The Vendor shall have the responsibility of providing Purchaser's Inspector with all
requisite facilities! eqmipnemt for carrying owl proper inspection and witnessing of test.

Engines of pominal rating up o 1000 kW shall be subjected o Engine Manufactorer’s
rouling shop test and the test certificales shall be submitted to the purchaser’s inspector for
his review, provided the eng]né manufacourer is an [S0: 9000 certified vendor.

Unless otherwise specified in the inguiry/ order, for all other cases, engines shall be
witness tested in accordance with the latest edition of ISQ: 3044,
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The routine load and fuel consumption test shall be of the following duration:

a) Pan Loads (50% & 75%) - 15 hour each
h}  Full Load {100%) - 4 hours
c) 1% Overload - 1 hour

Afer the specified fests have been completed satisfactoetly, the fuel siop on the fuel
injection pump shall be set and sealed art the spec:lﬁed site radng including provision for 10
percenl overload,

Loads (50%, 75%, 100% & 10% over loaxl) specified above are for PRP rated DG set.
Same can be applicd for COP rated DG set also (i.e. COP DG sel can be load wsted as
PRP rated DG set, however, 10% overload is not applicable).

The hydrostatc test certificates for the heat exchanger/intercooler, fuel tanks and other
pressure vessels shall be furnished 1o the Purchaser's inspector for his review at the time
of load testing of the diesel engine.

The engine control panel afler assembly and wiring, shall be functionally tested at the sub-
vendor's works in the presence of the Purchaser's Inspector.

In addition to the inspection and tests specified in clause no. 4.1.3 1o 4.1.5 above, the
genset shall be subject to Full Load Test for 4 hours & overload test of 1hr @ 110% load
{if applicable) a1 DG set/gensct vendor’s shop & Job sie. DG set site tesling may be
allowed at available load in case full load is not available at job site. Unless otherwise
specified, load bank for job sitc testing is not required. :

PRETARATION FOR SHIPMENT

Imnmediately upon compledon of all tests and inspections, all exposed machined surfaces
shall be cleaned and coated with suitable rust preventive by the Vendor and the
unmachined surfaces shall be painted by at least two coats of red oxide primer.

IXG set along with its auxiliarics/ accessories shall be ransported in assembled condition as
far as possible.

All untapped openings shall be provided with 4 mm thick metal closures with full rubber
gaskets and bolied by not less than 4 belts.  All connections including those for
instruments, instrument leads, lubricating oil and the like shall be identified with securely
attached tags indicating the type of connection, the instrurnent or the line description as
applicable. :

The equipment shall be crated for domestic/export shipment as specified in the data sheets
considering for storage at job site for atleast 12 months. If any exira precaution is to be
taken by the Purchaser for storage beyond 12 months the same shall be explicidy mdicated
in the operation and maintenance manuals. Lifting load-cut, and handling instructions shall
be securcly anached 1o the extenior of the largest packing in a well marked weather proof
congainer. Upright pasition lifting points, weight {including packing} and dimensions shall
be clearly identified with item nos., serial nos., package nos., and the names of the
equipment.

Twa copics of the manufaciurer’'s imstallation and mstruction manual per clause 5. 2.5.2
shall be packed and shipped with the cqmpment
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5.1

5.2

53

5.3.1

5.1.1.1

SECTION 5 - VENDOR'S DATA

GENERAL

The information to be [umished by the vendor is specified in 5.2 & 5.3 and purchascr’s
Vendor Data Requirements as included in the inquiry document,

Vendor shall complete & forward a document "DOCUMENT CONTROL INDEX" to the

purchaser (Destination & contact person as per order).

Mo drawing shall be taken up for review till the DCT for inquiry/order is finalized by

vendor.

If specificd, deawing review may be through VDM in soft as per the details provided
clzseshere in the inquiry document.

PROPOSALS

The vendor's proposals shall as a minimum include the documenis specified in purchaser’s
Vendor Data Requirements as included in the inguiry document.

All vendor datafdrawings/documents shall be in English Language and in Metric
Systems.

The vendor's proposals shall as a minimum include the following:

{a) All data sheets, drawings and documents listed under "WITH BID" in the Vendor
Data Requireent (VDR) Form enclosed with the inguiry.

() Vendor's confirmmationy comiments on post-order Vendor Dats Requirements (Type of
Documents, no. of prints and date nceded) indicated in Vendor Data Requirement
(orms data sheets and specifications.

{c} List of recommended commissioning spares included in the offer.

{d) List of mandatwry spares (where specified by the purchaser) included in the offer.

{e) List of sparc parts for two years normal operation shall be made scparately including
auxiliaries and drivers in the (orm of a table & shall show

i) Part name, description and number.

i) Cuiantity installed in one unit,

11)] Quantity recommended pet unit for 2 years normal operation.

iv) Quanlity recommendsd for number of units of an item as specified in the
muiry.

¥) Quantity recommended as insurance for the number of units of an item

specified in the nquiry.

(f) Anitemized list of special tools included in the offer.

{g) Any start-up, shuidown or operating restrictions required to protect the ntegrity of the
aquipment. These spares o be included as commmissioning spares.

(b} Any limitations of vendor's test-facility 1o carryout the specilied tests.

(i} A specific compliance statement that the scope of supply, the offered equipment/
systems and all its components are in strict accordance with the data sheets, job
specifications, thiz specifications and &l other attachments, cxeeplt for specilic
deviations as listed in the proposul.

CONTRACT DATA
(zeneral
Drawings and data as requircd aftec purchase order is specified in Vendor Data

Requirctent.  Veislor to note that the drawing/ document descriptions! titles as given
the Vendor Data Requiremenl are gengric in namire. It is possible that-apainst one
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5.1.1.2

51.1.3

51.1.4

5.1.3

3.1.3.1

drawing/ document specified there are several drawings to be furnished hy the vendor or
vice versa.

Vendor 1o note that, the submission of all post order drawing & docunents shall be done
through FIL. Vendor Document Management System portal. Vendor shall complete &
forward the Document Conirel Index (DD to the purchaser (Destination & contact
person as per order) through above Vendor Document Management System portal.

This document shall list out in consolidated form all drawings and documents required by
pirchaser vide YDR as included in the purchase requisition. Any other data, drawing/
document as specified in Data Sheets and Specifications shall also be included by the
vemdor in the DC1. Against each drawing/document, vendor shall populate their list of
document indicating the vendor’s drawing numbers, titles, Rev. No. and schedule of
submission.

‘This shall be the first document 0 he submitted by vendor within 1wo weeks of DCI
approval.

No drawing shall be taken up for review till DCI for the inquiry/order is finalized by
vemdor,

AN transmittal letters {covers), drawings and data shall have a title block {in addition to
vendor's standard title block} which shall as a minimim contain the following contract
information:

{i Purchaser's and Consuliant's Corporate Name
{ii} Project Name.

(i} Equipment Name and Iiem No.

(v} Purchase Order No.

(vl Purchase Requisition No.

Title Biock on drawings shall be placed on the lower right hand corner.

ARl vendor data/ drawings/ documents shall be in English Language and in Metric
Systems. :

Datg specified in the VDR is the minitum requirements of Purchaser. Any additional
document/ data required or requested by Purchaser for engineering or construction shall
also be made available by the vendor.

Co-ordination meeting

When sperified, a co-ordination meeting shall be held at Purchaser's office or through weh
online, preferably within 4 weeks of order.

An agenda shall be prepared for this meeting and would include the following points
related to technical aspects.

(a) Any clarifications required by the vendor on purchaser’s order.

(b) Vendor Data Index & Schedule.

(c} Vendor Data Review/approval modalities.

(d} Sub-vendor lists proposed by vendor.

{e} Unility requirements.

{f) General Ammungement & layout drawings & purchaset's interface drawings.

Drawings

The timeframe within which the drawings are to be submiued by vendor are specified in
Purchaser's inquiry/order.

Format Mo. 8-06-0601-F1 Rev. 0 Copyright EIL — All righits reservad
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5.1.3.2  The purchaser's review of the vendor's drawings shall nor consrinue perimission 1o deviate

5133

from any requirements in the purchase order/specifications unless specifically agreed upon
in wrnng. After the drawings have been reviewed, cortified copies shall be submutted by
vendor as a part of final documents (Technical Data ManiaifMechanical catalogucs) in the
specified quantity. All drawings musit be clearly legible and shall be submitted A4 or A3
paper sizes {except overall layout! Foundation/ GA drawings which shall be submitted in
A2 maper sizes). Documents in higher paper size shall be submitied in exceptional
circumstances or as indicated in the enquiry) contract document(s).

Drawings/documents  with following (titles shall contain as a nininmm the following
information:

a}  Gemeral Arrangement Drawing

A peneral arrangement drawing shall indicate:

1 Oudline dimensions {minimum three views) {All principal dimensions).

ii) Location (in all three plancs), size, type, ratng and identification of all
purchaser's inerface connections including those of vents, drains, foel,
cooling waler & Electrical/ Instrumentation.

i} Direction of rotation viewing from the driving cnd.

iv) Weight of cach assembly! component.

V) The weight & location of centre of gravity of the  heaviest
assembly/componznts that mmust be handled for erection.
¥i) Identification and weight, dimensions of the heaviest assembly / subassembly /

component required to be handled for maintenance.
vii) Maintcnance clearances and dismaniling clearances.
viii)  Speed
1X) Layout of auxiliary equipment and operating platform.
x) Height of installation of the day tank {if applicable).
xi) Make, Type and Size of couplings and the location of guards.
Xii) A list of reference drawings if any.
i) A lisl of any special weather-prolection and climatic feanres.

b Foundation Drawings

A foundation drawing shall indicate complete information reguired for foundarion

design by purchaser including the following:

a) Foundation boll sizes & pipe slecve details and pocket sizes & locations.

by Type of grout material, its recommended make & grade.

¢l Grouting thickness and other necessary technical details.

d} Static weight of each independenty grouted dem (such as diesel engine, gear
box (if required), driven equipment, control panel etc.) and location of centre of
gravity of each of such items in all three planes.

¢} Weight distribution for each bolt/subsole-plate Incation and total static weight.

fy  Dynamic loads, if any, caused duc to variouns items growed independently. (The
cause of generation of such loads shall also be indicated).

gy The direction and magnimde of unbalance forces and moments {with their phase
angles) generated by the oul of balance of the rotaling / moving parts of the
machine at the relevant operating conditions. [These loads and their locations
are to be given mn all three plancs. These shall be ptilised for computing the
amplitdes of vibration of the foundationj.

h) GI¥ value of cach item resolved to driver specd.

) Maximum p::rmmmble amplitude of vibration on the foundation at the base level.
{The location of the points on the fopndacion hase where such amplimdes are not
to0 he exceeded shall be given in all three planes). The reference of relevant
codle, if any, shall also be indicated.

Fommat Mo, 3-00-0001-F1 Rev. 0 . Copyright EIL = All rights reseryed



STANDARD SPECIFICATION STANDARD SPECIFICATION No.

ZATRN gl SNCINFERS FOR 6-43-0040 R
ev. 3
@ﬂﬁmﬁﬁﬁ@%ﬂﬂ% DIESEL ENGINE & DG SET Page 18 0122

5.1.4

3.1.4.1

5.1.5

5.1.5.1

5.1.5.2

j¥  Total mass of rotating parts.

k) Total mass of reciprocating paris.

I} Suggesied dynamic factor and ratio of weight ol foundation to weight ol
machine.

n) Short circuir loads caused in motor drivers.

n)  Operating spesd of the machine and the driving motor.

o) Scope of Supply of the Foundation Bolts (umless otherwise specified, by
verdor).,

p) Maximum permissible magnitude of the unbalance forces and moments
generated by the out of balance of the rotating / moving parts of the machine as
allowed by the relevant codes, if any. (The refcrence of such code, if any, shall
also be indicated).

q) Recommended separation margin (il any), berween the machine operating speeds

and the nanaral frequencies of the machine foundation system along with the
hasis of such recommended separation matgins.
{Note: Unless otherwise indicated by vendor, the dynamic forces as given in ¢}
& 1) above are considered as additional static loads for designing the foundations
statically. Such dynamic forces are not unbatance [orces and therclore, these
shall not be wtilised for eomputing the amplitudes of vibration. |

Data sheet

The Vendor shall provide completely (illed in data sheets, first (or "As Purchased” and
then for "As Built". This shall be dons by the vendor correcting and {iliing our the data
sheets and submilling copics o the purchaser,

Technical Daia Manuval/Mechanical catalogoes

Mechanical catalogue is a compilagon of "As Built® drawings and data, manufacturing and
test records, instatiation, operating and maintenance instructions.

Not later than two weeks after successful completion of all specified tests, the vendor shail
furnish the required number of mechanical catalogues [or the equipment, any auxiliaries
and instruments that the vendor is providing. The mechanical cataloguc shall include the
following documents as a minimom:

iy All drawings and data as listed in the vendor data index & schedule. (For drawings,
where purchaser's approval is required, the final certified drawings shall be attached .}
Sections shall be organized in 2 manner that data & drawings related o one subject is
grouped together such as Mechanical, Elecirical, Insirunentation eic.

i} Al manufacturing, inspection aml test dala and records.

ity Installation and Instruction Mamsal
The vendor shall provide sufficient written insttvetions, including a cross-reference
list of all drawings, to enable the purchaser to cormectly install the equipment and
prepare the equipment for start-up. It shall include any special information required
for proper installation that is not on the drawings, special alighment ot grouting
procedutes, utility specifications (including quantity) and all installation data.

iv} Operation and Maintenance Manual
This manual shall provide sufficient written instructions and data to enable purchaser
t0 correctly operate and maintain the equipment ordered. It shall include a section to
cover special instructions for operaton at extreme environmental andfor extreme
operating conditions. The following shall be inchuded in this manual:
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a Instructions covering  start-up, normal shutdown, emergency shutdown,
operating Ilimits and routine operational procedures.
h} A description of equipment construction features and the functiomng of
component parts of systems {such as control, lubrication, ete.).
c) Oufline and sectional drawings, schematics and ilustrative skeches in

5.1.5.3

3.1.54

5.1.3.5

32546

sufficient details to identify all parts and clearly show the operaton of all
equipment and components and the methods of inspection and repair.
Standardised sectional drawings are acceptable only if they represent the
aclual construction of the equipment.
vy Following information shall also be included in the Mechanical Catalogue:

1. Storape instructions for storing and preserving the equipment {including
auxiliary units) at the plani site before installation of the same.

2. Field test procedures and acceptance criterion.

Technical Data Manual/ Mechanical Catalogue shall be in Hard board folder(s) of size

265 mm x 315 mm (104" x 12%") and shall not be more than 90 mm thickness; it may be
of several volumes and each volume shall have a volume number, index of volumes &
index of contenis of that particular volume.

Title sheet (Top sheety of each volume of mechanmical catalopue shall contain the conwact
information(s) as defined under 5.2.1.2 besides the volume number.

In case order contams more than one item, separate dedicated Technical Data Manual/
Mechanical Catalogues shill be submitted for each item.

Hinal / “AsBuill™ drawings / documents shall alse be submitted -as electronic files on
secondary storage media {CD-ROM / DVD-ROM disks) and in Vendor Document
Management System portal. The nomber of prints and/or reproducible reqnired o he
submitted by vendor are as specified in Purchaser's inquiry/order.
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ANNEXURE-A
Deration Caleulation for Diesel engine in genset application
1. IS0 Standard Powert (as per ISO 3046-1) of the engine, {obtained alter deducting power loss
due to essential dependent auxiliaries) {Pse)
Piw H kW
2. Deration on account of site conditions {refer datasheet for ambient conditions) as per IS0
3046-1
Temperature {around the engine and alternator) : KW
Altitude {d1) : KW
Humidity (d2) : kW
CW emp (43} : kW
[nlet losses (d4} : kW
Exhaust hack press (d5) : kW
Total Deration (Paerates = dl+d2+d3+d4+d5) : kW
3. Service Power {as per [SO 3046-1) of the Engine {i.e. at stated conditions}
Poorvice = Pins - Pacratinn : kKW
4, Power Loss in the Alternator under stated conditions {Pa)
Pae [i.e. KVA*p{ LOD-ads 1] : kW
A. Power consumed by essential independent auxiliaries (Pax)
Pan : kW
6. Any other Power Loss applicable (o the offered genset (Piiv)
| L : kKW
7. Net output reguired for electrical consumption (Poope} (Note-3)
(Poxtas = kW (minimwm}) : kW

8. Actual Power Required from Engine (Pacna)
Pictent = Poapn + Pan + Pax + Pais H kW

Ensure that Penice > Pawa and shall furnish calculations / supporliﬁg documents.
Note: As per Amex-A of ISO-3M6-1, the following describes the typical list of auxiliaries:

1. Essential dependent auxiliaries (as applicable)
a} enging-driven LO pressure pump,
b engine-driven LO scavenge pump for dry-sump engines;
c) engine-driven engine-cooling water pump;
d} engine-driven raw-water pump;
e} engine~deiven cadiator-cooling fan;
() engine-driven engine-cooling fan for air-cooled engines;
g} enpine-driven gasecus tuel compressor;
h} engine-driven fuel-feed pump;
i) engine-driven fuel-pressure pump for common Tail of seTvo-injection system;
_]] engine-driven q.avengevair blower and/or charee-air blower;
k) engine-driven generator, air compressor o hydraulic pump supplying powet to items in sl. No.
2 helow;
I engine~driven cylinder lubricating pump:
) air cleanet or air sile_ncer {normal or special);
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1) exhaust silencer {normai or special).

2. Essential independent auxiliaries {as applicable)
a) separatcly driven auxiliaries as detined above from Sl. no. aj to 1)
b) governing or control system using power from an external source.

3. Non-essential dependent avxiliaries {as applicahle}
a) engine-driven starting air comptessor;
b) engine-driven generawr, air compressor or hydraulic pump when supplying power (0 ilSms not
shown in sl No, 2 @bove;;
¢) engine-driven bilge pump;
d} engine-driven fire pump:;
e} engine-driven ventlagion fan;
) engine-driven fuel-transter pumypy,

4. Cl.no 2.2.3 of this specification shall be referred for COP rated DG set

Farmat No. 8-00-0001-F1 Rev. 0 Copyright EIL — All rights reservesd
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Deration Calculation for Diesel Engine in mechanical drive application

1. ISO Standard Power {as per 150 3046-1) of the engine, (obtained after deducting power loss
due to essential dependent auxiliaries) (Pio}

P _ : kW
2. Deration on account of site conditions {refer datashest for ambient conditions) as per [SO

30do-1

Temperature {around the engine and alternator} D kW

Altitude (d1} : KW

Humidity {d2) : 130

CW temp (d3) : kW

Inlet losses (d4) : KW

Exhavst back press {d35) : KW

Total Deration (Piscaion = d1+d2+d3+ d4+d5) :

KW

3. Service Power (as per 150 3046-1) of the Engine (i.¢. at stated conditions})

Puervie = Pl - Poeration : kw
4. Transtission losses in gear-box {Pia:)

Poruac : kW
3. Any other Tower Loss applicable © the offered genset {Pos)

Puix : kW
6. Net output required [or Mechanical drve {Poupa)

{(Poupa: = driver rating’)

kW

f The driver rating sfall be as calcafsted per respective Spectationf
8. Actual Power Required from Enging (Pecaa)

Pl = Pul.lpu + Praps + P H kW

Ensure that Purice = Paoo and shall furnish calculations / supporting documents.

Note: As per Amnex-A of [SO-3046-1, the following describes the typical list of auxiliaries:

1. Essential dependent auxiliaries {as applicable)
ay engine-driven LO pressure pump;
b} enpine-driven 1.0 scavenge pump [or dry-sump engines;
¢) engine-driven engine-cooling water pump;
d} engine-driven raw-watet pump;
&) enging-driven radigtor-cooling fan;
f) engine-driven enginc-cooling fan for air-cooled engines;
£) enginc<«driven gaseous fuel compressor;
h) engine-driven fucl-fced pump;
iy cngine-driven fuel-pressure pump for commmon rail or servo-imjecton system;
j} engine-driven scavenge-air blower and/or charge-air blower;
" k) engine-driven generator, air comptessor or hydraulic pomp
I} engine-driven cylinder ubricating pump;
111) air cleaner or air silencer (normal ot special);
n) exhaust silencer (normal or special).
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i)

(i)

{ii1)

(1v)

GENERAL

This specification together with attendant data sheets and other specifications/attachments to
the inquiry/order covers the minimum requirements for General-Purpose Steam Turbines.
These requirements include basic design, materials, related lubrication systems, conirols,
auxiliary equipment and sccessories.

Compliance with this Specification shall not relieve the vendor of the responsibility of
furnishing equipment and accessories/ auxiliaries of proper design, materials and
workmanship to mieet the specified start up and operating conditions,

In case the vendor considers requirement of additional instrumentation, controls, safety
dewvices and any other accessories/auxiliaries essential for safe and satisfactory operation of
the equipment, they shall recommend the same along with reasons in a separate section
along with his proposal and include the same in their scope of supply.

Except as modified herein, the general purpose steam turbines and their auxiliaries shall be
designed, manufactured, tested and supplied strictly in accordance with the API Standard
611, Sixth Edition, June 2022, "General Purpose Steam Turbines for Petroleum,
Chemical and Gas Industry Services™,

Except for new paragraph, the number and title of the paragraphs in this Specification

correspond to the respective sections and paragraphs of the above standard. Paragraphs not

addressed in this specification shall be strictly in accordance to API Standard 611, Sixth

Edition, June 2022. The word in parenthesis following the number or title of a paragraph

indicates the following:

{ Addition) : An addition 1o a part, section or paragraph referred 10

{Modification) : An amplification or rewording has been made to a part of the
cormesponding section or paragraph but not a substitution
replacing the entire section or paragraph

(Substitution} : A substitution has been made for the corresponding section or
paragraph of the standard in its totality.

(MNew) : A new section or parageaph having no corresponding section or
paragraph in the Standard.

(Deleted) - This paragraph is deleted

SCOPE (Modification)

General Purpose Steam turhines may be used, subject to market availability & proven track
record for cases where all the following conditions exists.

Inlet Pressure < 60 bar(g)

Inlet Temperature < 475 deg C

Speed = 6000 rpm

Turbine Rating = 3000 kW and

Driven equipment is usually spared or 15 in noncritical service.

ol el el e

NORMATIVE REFERENCES

{Addition)
Vendor shall take all the measure to comply with any state or local codes, statutory
regulation, ordinances or rules that are applicable (o equipment

REQUIREMENTS

i Maodification)
All data, deawing, hardware and equipment supplied to this slandard shall be in 51 system of
measurement
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O
6.1

ﬁllllll

(a)

(b}

6.1.1.2

6.1.1.3

.12

G116

BASIC DESIGN

GENERAL

{Maodification)
EXPERIENCE CRITERIA

The turbine model offered shall be from the existing turbine model series / frame size and
shall be from the regular manufacturing range of the vendor (Prototypes are not acceptable).

The mechanical design as well as the performance of the offered model shall have been
established in shop test / field experience. ( Details are to be furnished, if required).

The offered turbine model/frame size and design shall be field proven (at least ONE unit)
with minimum operating experience of one year for identical size (model number) and
similar operating/ design conditions & power rating, rotor dynamics, mechanical design,
material of construction, supplied in the last Ten (10) years, from the proposed
manufacturing plant, as on bid due date.

{Mote: Similer operating/design conditions would mean approx. B0% or highar)

{Madification)

The vendor shall complete the Experience Record Proforma enclosed with the inquiry
document 1o amply prove that the offered turbine model {Identical frame designation jmeets
the above experience criteria requirement furnishing details of similar operating/design
conditions {Inlet flow, operating/design pressures & temperatures, speeds, power rating,
maximum torque, number of blade rows/stages, bearing span etc}, Rotor Dynamics [No. of
Blade Rows, No. of Stages/Casings, Bearing Span, Rated Speed, Speed Range etc.},
Mechanical Design {MAWP, Seals & Sealing System, lubrication, number of controlled
extraction/inductions, Impulse/Reaction Type}, & material of construction etc. as applicable
in the format.

In addition, manufacturer's catalogue and general reference list for “General Purpose Steam
Turbine for Petroleum, Petro chemical and Gas Industry Services™ shall also be furnished
along with the proposal.

Multiple references may be furnished to justify the above. As an alternative, vendor may
show to the satisfaction of the purchaser that the equipment offered is comprised of modules
such as Inlet Module, Middle Module{s) & Exhaust Modules, each of which individually
sutisties the requirement specified above.

{Deleted)

{Modification)
The equipment (including auxiliaries) shall be designed and constructed for a minimum
service life of 20 yvears and at least three years of uninterrupted operation.

{Substitution)

Unless otherwise specified, cooling water svsiem shall be designed for the following
condition:

WVelocity over heat exchanger surface y I.5 - 2.5 misec {(Mote-2)

Maximum Allowable Working Pressure : 2 8.0 kgfem®e

Test Pressure 2 12.0 kglem’g

Maximum Pressure Drop 1.0 kglem®g

Maximum Inlet Temperature : 338

Maximum Dutlet Temperature 457C
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Maximum Temperature Rise : 12°C
Minimum Temperature Rise ; 6'C
Fouling Factor on Water Side : 0.0004 m?* hr*C/keal
Shell Side Corrosion allowance : 12 mm

Provision shall be made for complete venting and draining of the systam,

Mote-1: TSV set pressure {in CW isolatable circuits) shall not exceed the design pressure of
purchaser’s CW header.
Note-2: These limits are not applicable to bearing housing with internal water passages.

6.1.18 {Deleted)

G.1.19 (Addition)
Unless otherwise specified, the maximum sound pressure level of the turbine shall not
exceed 85 dBA measured at | meter from the equipment surface for the recommended range
of operation. Vendor shall supply his recommended type of sound attenuation device (i.e
insulated metal cover or blanket type insulator) to achieve the same.

6.1.21 (Modificati-n)
Motars, elcctrical/instrument components and electrical/instrument installations shall be
suitable for the asrea classification specified by the purchaser, and shall meet the
requirements as defined in the electrical/instrument specification attached with the inquiry
forder.

f.1.24 {Substitution)
Unless otherwise specified, the vendor shall develop the arangement of the equipment
including piping & auxiliaries, The arrangement shall provide adequate areas and safe
access for operation and maimenance.

b.1.21 { Addition)
Unless specified otherwise, all back pressure steam turbines shall be provided with
desuperheater if the exhaust temperature of turbine at any operating condition, including no
load exhaust temperature exceeds the exhaust steam header design temperature.

6.3 PRESSURE CASINGS

£.3.19 {Substitution)
On all turbines, the vendor shall provide automatic draining system using thermodynamic
type steam traps.

6.8 CASING CONNECTIONS

6.5.7 {Addition)
When a common baseplate is supplied by the turbine supplier; the steam chest, steam ring,
casing drains and other drains shall be routed to the edge of the baseplate and terminated in
a common drain header having a blind flange at purchaser's interface.

8. 11{e)  (Modification)
The words “if specified’ stand deleted.

[ EXTERNAL FORCES & MOMENTS
( Modification)
Turbines shall be designed to withstand cxternal forces & moments | .B5 nmes the valuas of
Annexure | All forces and moments shall be shown an the general arrangement drawing.
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6.8 SEALS

681  (Modification) _
" Unless otherwise specified, outer glands shall be sealed at the shaft by combination of
carbon-ring and brush seals or by non-contacting end face mechanical seals.

6.8.12  (Substitution)
Brush seals if offered, shall be configured by steam turbine vendor, as per vendor's standard
practice & proven track record, to minimize gland seal leakage.

6.9 DYNAMICS

6.94.4 (Modification)
The word *if specified’ stands deleted.

6.10 BEARINGS AND HOUSINGS

6.10.4.2.2 (Modification)
The word **f specified’ stands defeted.

0.11 LUBRICATION

6112 (Modification)
Use of any synthetic oil is not preferred. In case synthetic oil is recommended by vendor, the
same shall be specifically highlighted in Vendor's proposal for Purchaser’s acceptance.

6,114 {Substitution)
Unless otherwise specilied, pressurised lube oil system shall conform to the requirements of
APl 614 (General Purpose application).

7 ACCESSORIES
T.1 GEAR UNITS
T.13 (Substitution)

Unless otherwise specified, Gear box shall be in sccordance with API Sid. 677 (up 1o 1500
kW) and beyond 1500 kW, Gear hox shall be as per AP1 613

7.2 COUPLING AND GUARDS

7.2 {Addition)
As a mimumum, coupling shall be rated using service factor of 1.5 over turbine rating.

7.2.13 {Modification)
The word *if specified” stands deleted.

7.2.14 (Modification)
Unless otherwise specified, couplings for Steam turbines with Forced lubrication system or
speed greater than 3000 rpm shall conform 1w APl 671, In case of pearbox driven steam
turbines, both low speed and high speed couplings shall conform to API 671.

7.3 BASEPLATES AND SOLEPLATES
7.3 Cieneral
T30 { Substitution)

Linless otherwise specified, the equipment shall be fumished with base plate,

Farmal Mo 8:00-0001-F1 Ray 0 Copynght EIL — All nights resenved

Paage R594 of 66231 - BO57-TENDFR DOC-R957-420-80-44-PG-T-7410 * Rev A



foo ENCINEERS STANDARD SPECIFICATION ~ STANDARD SPECIFICATION No.
ﬁmem UMITED ~ FOR GENERAL PURPOSE 6-43-0042 Rev. 4
v e 8 fhr e Uiy STEAM TURBINES Page 8 of 8 :

7.3.2.14  (Substitution)

Anchor bolts shall be furnished by the vendor having unit responsibility.

7.4 CONTROLS AND INSTRUMENTATION

742.2 ELECTRONIC GOVERNING SYSTEM

T42.2.1 (Modification)
A dedicated electronic governor system shall be furnished for Steam turbines with power
rating = 160 kW.

74227 (Modification)
The word *if specified” stands deleted.

7.4.2.3 OVERSFEED TRIP SYSTEM

74233 A dedicated electronic voting trip shall be furnished for Steam turbines with power rating >
160 kW,

7.4.2.3.7 A2 outof 3 voting trip shall be supplied for Steam turbines with power rating > 160 kW,

T4494 (Modification)
Thermal relief valves shall be provided for accessories or cooling jackets that can be
blocked-in by isolation valves and same shall be furnished by the vendor having unit
responsibility.

74352 {Modification)
The words "if specified” stand deleted.

8 INSPECTION AND TESTING

8.1 GENERAL

8.1.6 (Modification)
The vendor shall notify the purchaser not less than 4 weeks before the date of schedule
testing and reconfirm the same at least one week before the firm test date.

8.2 INSPECTION

B.2.1.3 { Substitution)
The vendor shall list in the proposal, the parts {and the type of examination) that shall be
subjected for surface and sub-surface examination as per vendor's standard practice for the
subject equipment.

83 TESTIMNG

B3.1.3 {Substitution)
Notice period shall be as per paragraph 8.1.6 above.

3.3 1{a) (Modification)
The words 'If specified” stand deleted.

£.3.3. 11 (Addition)
The contract shaft seals and bearings shall be used in the machine for the mechanical
running fest,
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84 PREPARATION FOR SHIPMENT

844 {Modification) _ _ ;
The preparation shall be suitable for at least 12 months of outdoor storage from the time of
shipment unless specified otherwise in the inquiry or order.

845 {Modification)
If any extra precaution is to be taken by the Purchaser for storage beyond the specified
period, the same shall be explicitly indicated in the operation and maintenance manuals,

9 VENDOR'S DATA

9.1 GENERAL

9.1.1 (Modification)
Drawings & data to be submitied by the vendor shall be as specified in purchaser’s Vendor
Data Requirements.
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Abbreviations:
API : American Petroleum Instiiute
ASTM - American Society for Testing and Materials
BFW : Boiler Feed Water
CD/DVD : Compact Disc / Digital Versatile Disc
DCI - Document Control Index
EIL : Engineers India Limited
[EC : International Electrotechnical Commission
MAWP : Maximum Allowable Working Pressure
MES - Meter-Kilogram-Seconds unit
NEMA : Mational Electrical Manufacturer’s Association
P&ID - Piping & Instrumentation Diagram
PEV . Pressure Safety Valve
PTR : Proven Track Record
| ? International System of units
v : Temperature Control Valve
TRL : Technology Readiness Levels
17T : Temperature Transmitter
VDM : Vendor Data Management

SMED-11 (Rotating) Standards Committee
Convenor: Mr. Malin Kumar

Members:
Mr, Tarun Kumar
Mr. J S Duggal
Mr. Abhay Kumar
Mr. Mahesh Easwaran
Mr. Mahesh Gupta
Mr. Pintu Lal
Mr. Aasheesh K Handa (Projects)
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{1

(i)

(iir)

(iv)

(v)

SCOPE (Substitution)
GENERAL

This specification together with aftendant data sheets and other specifications/attachments
tp the inguiry/order covers the minimum reguirements for Special-Purpose Sieam
Turbines. These requirements include basic design, materials and related lubrication
systems, controls, suxiliary equipment and accessories.

Vendor shall make all possible efforts to comply strictly to the requirements of this
specification and other specifications/sttnchments (o inguirydorder. No  deviation or
exception shall be permitted without the writien approval of the purchaser

Compliance with this Specification shall not relieve the vendor of the responsibility of
furmishing equipment and acvessories /fauxiliaries of proper design, materials and
wiorkmanship to meet the specified start up and operating conditions. In case the vendor
considers requirement of additional instrumentation, controls, safety devices and any other
accessories/auxiliaries essential for safe and satisfactory operation of the equipment, he
shall recommend the same along with reasons in o separate section nlong with his proposal
and include the same in his scope of supply

Except as modified herein, the special purpose steam turbine and their auxiliaries shall be
desipned, manufactured, tested and supplied strictly in aceordunce with the APl Standard
= 612, Eighth Edition, November 2020, "Petrolenm, Petrochemical and Natural Gas
Industries — Steam Turbines — Special-Purpose Applications”. All requirements
specified in the following parsgraphs are additions, modifications or substitution (as noted
in parenthesis} to nbove standard and appear in the alphabetical or numerical order as
followed in the shove Standard.

Except for new paragraph, the number and title of the paragraphs in this Specification

comespond to the respective sections and paragraphs of the above smandard. Paragraphs

not addressed in this specification shall be strictly in sccordance o APL Standard 612,

Eighth Edition, November 2020. The word in parenthesis following the number or title of

& paragraph indicates the following:

{ Addition) An addition 1o a part, section or paragraph referred 1o

iModification) : An amplification or rewording has been made to a part of the
corresponding section or paragraph but not 8 substitution
replacing the entire section or paragraph.

{Substitution) A substitution has been made for the corresponding section or
paragraph of the standard in its totality.

{New) : A flew section or paragraph having no corresponding section
or paragraph in the Standard.

(Deleted) ; This paragraph s deleted.

CONFLICTING REQUIREMENTS

In case of conflict between this specification and the amendant data sheets, job
specifications (if any) and other attached specification the following order of precedence
shall govern:

Process Datasheet/P&1DY/Process Package

Mechanical Data Sheets.

Job Specifications/Scope of Work (if any)

This Specification

Other Standards & Specifications

Other referred codes and standards

e
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1.3

3.1

1.3.2

133

3.1.80

The editions of referenced publication that are in effect at the time of inquiry or at a date
specified in the inguiry document shall be applicable.

In case of any ambiguity in the above documents, the vendor shall seek clarification from
the owner/purchaser -and the decision of the owner/purchaser shall be final and binding

EXPERIENCE CRITERIA

The turbine model offered shall be from the existing turbine model series / frame size and
shall be from the regular manufacturing range of the vendor (Prototypes are not
acceptable).

The mechanical design as well a5 the performance of the offered model shall have been
established in shop test / field experience. (Details are 1o be furnished, if required.

The offered turbine model/frame size and design shall be field proven (at least ONE unit)
with minimum operating experience of one year for identical frame (model number),
number of controlled extraction/inductions and similar operating/design conditions &
power rating, rotor dynamics, mechanical design, material of construction, supplied in the
last Ten (10) years, from the proposed manufacturing plant, as on bid due date.
(Mote: Similar operating/design conditions would mean approx. 80% or higher)

The vendor shall complete the Experience Record Proforma enclosed with the inguiry
document to amply prove that the offered wwrbine model {Identical frame size} meets the
ahove experience reguirements furnishing details of similar operating/design conditions
j{inlet Mow, operating/'design pressures & temperatures, rated speed, power rafing,
maximum torgue, etc}, Rotor Dynamics {no, of blade rows, no. of blade rows/stages, no.
of stagesicasings, bearing span, speed range etc.}, Mechanical Design {MAWP, seals &
sealing system, lubrication, number of controlled extraction/inductions, impulse/reaction
typel, & material of construction ete. as applicable in the format.

In addition, manufacturer's catalogue and general reference list for  Special Purpose Steam
Turbine for Petroleum, Petro chemical and Gas Industry Services” shall also be furnished

along with the proposal.

Multiple references may be furnished to justify the above. Az an alternative, vendor may
show 1o the satlsfaction of the purchaser thar the equipment offered is comprised of
modules such as Infer Module, Middle Module(s) & Exhaust Modules, each of which
individually satisfies the requirement specified above,

DEFINITION OF TERMS
UNIT RESPONSIBILITY (Substitution)

The unit responsibility (except for Steam Turbine Generafing Sels) shall rest with the
driven equipment manufacturer. For Steam turbine Generator Package, Vendor shall have
the UNIT RESPONSIBILITY of the complete equipment and all auxiliaries included in the
order & shall be responsible for complete design, engineering, packaging, testing, supply &
supervision of erection & commissioning of total package as per specification
requirements. Vendor's scope shall include but not limited to the responsibility for
execution, coordination of all technical aspects of equipment and its auxiliary systems,
their selection & integration into & complete package constituting total order. All
drawings/documents, including sub vendor's drawings, periaining to the order shall be duly
reviewed & approved by the vendor before onward submission.
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3.1.8]

Vendor (Medification)

Linless otherwise specified, the vendor shall be the manufacturer of Steam terbine per AP
612, having adequate design, engineering, manufacturing, packaging & testing facilities
and shall have supplied similar Steam Turbine, as per APl 612, Vendor shall also be the
manufacturer of proposed sieam turbine.

REQUIREMENTS

51 UNITS OF MEASURE (Substitution)
Drawings and maintenance dimensions shall be in MKS and / or 81 units, Use of an EIL
datasheet indicates that MKS units shall be wsed,

5.2 STATUTORY REQUIREMENTS (Substitution)
Vendor shall take all the measures to comply with any state or local codes, statutory
regulations, ordinances or rules that are applicable to the equipment.

6.0 BASIC DESIGN

6.1 GENERAL

6.1.1 (Substitution)

The equipment {including auxilisries) covered by this standard shall be designed and

constructed for a minimum service life of 20 years and at least 5 years of uninterrupted

operation.

MOTE: It is recognized that this is a design eriteria only.

6.1.3 {Substitution )

Equipment shall qualify experience criteria mentioned in above C1. 1.3 with at least | year

of filed provenness equivalent to TRL level 7 of APL&%1

6.1.3.1 {Modification)

The words *if specified” stand deleted,

B.1.5 {Substitution)

Turbine shall be capable of the following:

{a) Delivering the turbine rated power at fts corresponding speed with coincident
minimum specified steam inlet conditions, maximum specified steam exhaust
conditions and specified normal steam extraction/induction flows,

(b} Delivering the specified power (if any) al its corresponding speed with enincident
minimum specified steam inlet conditions, maximum specified steam exhaust
condition and zero steam extraction/ induction Mows.

{c} Continucus operation at maximum continuous speed and at any other speed within the
range specified with a maximum continuous speed of atleast 105 % of rated speed,

(d) Continuous aperation at terbine rated power and speed with maximum specified steam
inlet conditions and minimiam or maximum specified steam exhauwst condition, and
normal to maximum specified steam extraction/induction {lows.

(e} Continugus operation at the lowest speed at which maximum torque is required with
minimum specified steam inler conditions and maximum specified exhaust conditions
with normal to maximum steam extraction/induction lows.

(f) Operation with variations from rated sieam conditions and sleam purity limits as per
NEMA SM 23 or IEC 60043-1

{g) Operation uncoupled/no load operation for allernator sets with maximum specified
steam inlet conditions.

6,19 {Muodification)
Unless otherwise specified, the maximum sound pressure level of the turbine shall not
Format No. 8-00-0001-F1 Rev. 0 Copyright EIL = All ights reserved
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exceed 85 dBA measured at | meter from the equipment surface for the recommended
range of pperation.

6.1.10  (Substitution)
Unless otherwise specified, cooling water system shall be designed for the following
condition:
Velocity over heat exchanger surface ! 1.5-2.5 misec,
Maximum Allowable Working Pressure : > B0 kpiemig
Teat Pressure - >12.0 kglemie
Maximum Pressure Drop : 1.0 kg/emp
Maximum Inlet Temperature 33°C
Maximum Outlet Temperature ; 45°%C
Maximum Temperature Rise 12°C
Fouling Factor on Water Side 0.0004 m* hr *C/keal
Shell Side Cormosion allowance 32 mm
Provision shall be made for complete venting and draining of the svstem.
6.1.13 Electrical Classification (Substitution]
Mators, electrical/instrumen! components and electrical/instrument installations shall be
suitable for the area classification specified by the purchaser, and shall meet the
requirements as defined in the electrical/instrument specification attached with the inquiry
forder
6.1.18 {Modification)
The ling “If specified, the vendor's representative shall witness one or more of the
following:' shall be read as “The vendor's representative shall witness all of the
following:'
634, iModification)
The words “if specified” stand deleted:
6.7 SEALS AND INTERNAL STATIONARY COMPONENTS
6.7.1 SEALS
6.7.1.6 (Meodification)
The words “unless otherwise specified’ stand delered.
6.8 DYNAMICS
6.8.2 LATERAL ANALYSIS
6.8.2.4 (Maodification)
This elause shall be substituted with the following:
‘Unless otherwise specified, for machinery trains with flexible coupling a train lateral
analysis shall be performed.
68235 (Modification)
This clause shall be substituted with the following:
‘Unless otherwise specified, for machinery trains with rigid coupling a train lateral
analysis shall be performed.
6.9 BEARINGS AND BEARING HOUSINGS
6.9.3 BEARINGS HOUSINGS
Format Mo. 8-00-0001-F1 Rev. 0 Copyright EIL = All nghts resarved
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69335
6.10

6.10.2

7.2

T2 13

72173

7.6

761

7.6.1.1

7.6.1.12

7.6.2

76214

7.6,3

7.83:3

The words *if specified’ stand deleted.

LUBRICATION AND CONTROL-OIL SYSTEM

{Maodification)
The words “If specified’ stand deleted,

NAMEPLATES AND ROTATION ARRDWS

{Addition)
MKS and/or SI Units shall be shown on the nameplate,

ACCESSORIES
TURNING GEAR

{ Modification)
Unless otherwise specified, tuming device shall be driven by an electrical motor,

{Modification)
The wrning gear rotational speed shall be as recommended by the vendor.

{Substitution}

A turning gear operating stations with associated control features shall be provided and
detailed out by the vendor,

RELIEF VALVES

{ Modification)
Unless otherwise specified, PSVs shall be supplied by vendor.

{Addition)

Thermal refief valves shall be provided for components that contain liquid and could be
blocked in by isolation valves,

MOUNTING PLATES
General

{Modification)
Unless otherwise specified, the equipment shall be fumished with base plate,

{ Substitution)
Anchor bolts shall be furnished by the vendor.

Baseplate

(Madification)
Where recommended by the vendor, subplates shall be provided by the vendor,

Soleplates and Subsoleplates

{Modification)
Replace the words “If subsoleplates have been specified” with “Where recommended by
the vendor, subplates shall be furnished by the vendor and™
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7.7 CONTROLS & INSTRUMENTATION

7723 CONTROL SYSTEM

7.7.23 Turhine Overspeed Shutdown (Trip) System

7.7.2.3.12 The words 'If specified” stand deleted

7.9 SPECIAL TOOLS

7193 {Addition)
When spreader beams or other special lifting devices are required for installation or
maintenance, they shall be provided by the vender for permanent retention by the owner,

7.9.4 {Addition)
Steam turbine design shall be suitable for steam blowing without inlet steam piping
modification/line breaking/re-welding during start-up steam blowing. If the same is not
suitable, steam blow-off device for steam blowing during initial commissioning stage
without dismantling of inlet piping shall be provided by Vendor

7.3 VENT SILENCERS (ADDITION)

7.13.1 {Addition)
Unless otherwise specified, vent silencers shail be supplied by vendor at steam turbine
inlet, extraction and discharge (for back pressure turbine). These silencers shall be loose
supplied by the vendor.

T.13.2 {Addition)
Unless otherwise specified, complete de-super heater assembly with associated instruments
(TCV, TT, dual streiner in BFW line, etc.) in extraction lines & exhaust lines (back
pressure) shall be supplied by vendor

8 INSPECTION, TESTING AND PREPARATION FOR SHIPMENT

8.1 GENERAL

B.1.3 { Modification)
The vendor shall notify the purchaser not less than 4 weeks before the dme of schedule
testing and reconfirm the same at least one week before the firm test date.

82 INSPECTION

813 Mechanical Inspection

£233 {Madification)
The words If specificd” stand deleted.

8.3 TESTING

§.3.2 Hydrostatic Test

8.3.22.1 (Addition)
For steam turbine hydrostatic pressure, calculations shall be provided by vendor for each
component of steam turhing.
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84 PREPARATION FOR SHIPMENT

241 { Modification)
The preparition shall make the equipment suitable for 12 months of outdoor storage from
the time of shipment unless otherwise specified in the inquiry or order. [f any extra
precaution is to be taken by the purchaser for storage bevend 12 months, the same shull be
explicitly indicated in the operations and maintenance manual,

84137  (Modification) _
The words *IF specified’ stand delered.

34.14 {Modification)
The words *If specified’ stand deleted.

9 VENDOR'S DATA

9.2 {Modification)
The words “If specified’ stand deleted.

ANNEXN-O CONTRACT DOCUMENTS AND ENGINEERING DESIGN DATA

] INTRODUCTION {Modification}

The information to be furnished by the vendor is specified in Q.1, 0.2, 0.3 and also in the
Vendor Data Requirement document, forming part of the inquiry document.

Vendor documents shall be submitied / approved through EIL VDM portal. Vendor
document review shall commence only after approval of Document Control Index (DCI).
Post order, vendor shall submit "Document Control Index {(DCI)" to the purchaser in EIL
VIOM Portal.

All vendor data’drawings‘documents shall be in English Language and in Metric Systems.
07 PROPOSALS

0.2.1.6  (Addition)
The vendor's proposals shall as &8 minimum include the documents specified in purchaser’s

Vendor Data Requirements, forming pant of the inguiry document.
0.3 ENGINEERING DESIGN DATA

0354 Technical Data Manual (Modification)
Waords “If specified” stand deleted.

0355  (Addition)
Drawings and data as required after purchase order has been specified in Vendor Data
Regquirement, Vendor to note that the drawing/document descriptions/litles as given in the
Vendor Data Reguirement are generic in nature. It fs possible that against one drawing /
document specified there are several drawings to be fumished by the vendor or vice versa.

0.3.56  (Addition)
Final documentation shall be submitted in hard copy and soft (CDs/ DVDs) in addition 1o
submission through EIL VDM poral. The number of prints and/or reproducible required o
be submitted by vendor are as specified in Purchaser’s inquiry/order.
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Abbreviations:

AG - Above Ground

B/L - Battery Limit

BOP - Bottom of Pipe

GAD - General Ammangement Drawing
IBR - Indian Boiler Regulations

NB - Nominal Bore

P&ID - Piping and Instrumentation Diagram
PSIG - Pounds Per Square Inch

PVC - Poly Vinyl Chloride

SH - Steam High Pressure

SL - Steam Low Pressure

M - Steam Medium Pressure

SWG - Standard Wire Gauge

Piping Standards Commitiee
Convenor : Mr. G. Balain

Members : Mr. UdayanChakravarty
Mr. R. Giridhar
Mr K Anjaneyulu (SMED)
Mr. 8. Ghoshal (SMMS)
Mr. SC Maity (Structural)
Mr. Pankaj Kumar Rai (Construction)
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1.0 PURPOSE

The purpose of steam tracing is to prevent the fall in process fluid temperature and maintain

the same throughout the length of the line. Constant temperature maintenance helps in the free

flow of fluid and its pumpability. Generally the Piping requiring steam tracing are indicated in

P&1Ds and line schedule, while size and number of tracers shall be provided according to this

specification.

2.0 SCOPE

This specification outlines the requirements to be met in the design and installation of steam

tracers for piping.

- Type of Steam (i.e. SL, SM or SH eic.) for tracing shall be as specified in the line
schedule. The steam temperature shall be saturation temperature of the steam at a given
pressure,

- Requirement for condensate retumn (i.c. open system or closed system & pressure in case
of closed system) shall be obtained from process package.

- Size of Bought-out supply and return manifolds with inbuilt piston valves shall be 1.57
unless otherwise specified. The condensate return manifold shall be with pipe line
connector having inbuilt trap and glandless piston type drain valve for upstream isolation
and trap bypass. The trap shall be thermostatic type.

- Site fabricated supply & return manifold header shall be 3" NB unless otherwise specified.

- Size of tracer shall be 4" NB unless specified otherwise in the process package.

- Size of supply sub-header from Steam header & return sub-header to Condensate header
shall be |'4" NB.

- Size of tracer supply & return lead lines shall be %" pre-insulated tubing with adapters at
both ends unless specified otherwise in the Job Engineering Design Basis (Piping).

Exceptions or varations covered in the process package shall take precedence over

requirements covered herein.

3.0 REFERENCES
Standard Specification for Hot Insulation of Vessels, Piping and Equipment 6-79-0026:
Latest editions of the specifications(sjreferred shall be followed.

4.0 METHODOLOGY

4.1 Source of Steam Supply

Steam supply for tracing can be obtained from steam headers, independent steam supply sub-

header or exhaust / bleed steam from other continuous steam users. In any case the sieam

tracers should always get steam even if process unit is out of operation. As far as practicable,
steam supply manifold shall be laid such that lines requiring steam tracing are al minimum
distance from the manifold.

42 Material
As per ‘Piping Material Specification”.

4.3 Regulations

The IBR limit is shown in Annexure-1, Page 3 of 3 and Annexure-2, Page 3 of 6.
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44

4.4.1

4.4.2

443

4.5

4.5.1

452

4.5.3

4.6

Procedure for Preparation of Steam Tracing Installation Drawings & Use of Stream
Tracing Standards:

Steam tracing installation drawings shall be prepared in accordance with the standards as per
following procedure.

The numbering of steam supply and condensate return manifolds shall be as per Annexure -1,
Page 3 of 5.

Steam supply sub-headers, steam supply manifolds, condensate sub-headers and condensate
recovery manifolds shall be located on piping GADs of Units and Offsites.

Details of steam supply and condensate return manifolds shall be prepared. These details will
indicate among other details, the size and number of various supply and reium leads to and
from the designated steam traced lines, as given in chart-1 of Annexure-1, Page 3 of § and

chart-1 of Annexure-2, Page 3 of 6.

List of Specifications to be used for Steam Tracing

For Site Fabricated Manifolds

a) Steam supply manifolds Annexure-1 Page 1 of 5
b) Condensate recovery manifolds Annexure-1 Page 2 of 5
c) Typical diagram Annexure-1 Page 3 of 5
d) Details of tracer arrangement Annexure-3 Page | of 3
) Position of tracers w.r... pipes and tracer Annexure-3 Page 2 of 3
arrangement around valves & flanges
f) Typical tracing arrangement in Offsites - plan Annexure-1 Page 4 of 5
£) Typical tracing arrangement in Offsites - elevation Annexure-| Page 5 of 5
h) Typical tracing arrangement in Units. Annexure-3 Page 3 of 3

For Bought-out Manifolds

a) Steam supply manifolds Annexure-2 Page | of 6
k) Condensate recovery manifolds Annexure-2 Page 2 of 6
o) Typical diagram Annexure-2 Page 3 of 6
d) Typical diagram Annexure-2 Page 4 of 6
e) Details of tracer arrangement : Annexure-3 Page | of 3
fy Position of tracers w.r.L. pipes and tracer Annexure-3 Page 2 of 3
arrangement around valves & flanges
g) Typical tracing arrangement in Offsites - plan Annexure-2 Page 5 of 6
h) Typical tracing arrangement in Offsites - elevation Annexure-2 Page 6 of 6

Typical tracing arrangement in Units,

For Steam tracing insulation

Annexure-3 Page 3 of 3

6-79-0026

Design & Installation:

Diesign and installation of steam tracing system for piping shall be as detailed. Site fabricated
bends shall be used in place of forged elbows except near steam supply and condensate return
manifolds. However, in case of pre-insulated tubing, only site fabricated bends with approved
bending tool shall be used. Boughi-out manifolds with inbuili glandless piston valves shall be
used unless otherwise specified.
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4.6.1  Steam Supply Sub Headers

4.6.1.1 The layout of steam supply sub-header and supply manifold shall be arranged to minimize
length of supply lead lines.

4.6.1.2 lsolation valve in the sub-headers shall be of Globe type.

4.6.1.3 Y-Type Strainer of 40 mesh size as per applicable piping class shall be provided in the steam
supply sub header. Strainer shall be located between Isolation Valve and supply manifold.

4.6.1.4 Where single tracer is used directly from steam main, strainer in supply sub header shall not
be provided.

4.6.2  Steam Supply Manifold
Location of manifolds shall be planned to minimize the lengih of the supply leads served by il
Manifold shall be provided when three or more tracers are required. Length of supply lead
shall not exceed 15 mtrs. Supply manifold shall generally be located on pipe rack or

technological structure.,

46,3 Suapply & Return Leads

The routing shall be by field for minimum length of run avoiding interferences. Clearances
and maintenance joints shall be provided for operation & maintenance.

464 Tracers
4.64.1 Sizing:

Unless otherwise specified in the process package the size and number of tracers shall be as
listed below:

Traced line sire No. of 4" NB tracers
4" NB & smaller

6" NB to 16" NB
18" NB & larger

fad ol —

4.6.4.2 Useful length of tracers: Following shall be used for maintaining length of 4"tracer in open
and closed systems (excluding supply and return lead lines).

Operating pressure (PSIG) | 20 50 100 | 150 | 200 |250 |300&above
Tracing Lengih (meters) 23.0 | 3B.0 [ 46.0 | 53.0 | 61.0 | 69.0 | 76.0

4.6.4.3 Installation

a) The tracers shall be held in position by three tums of 16 SWG soft annealed galvanized iron
wire spaced every one meter,

b) Whenever there is a single fine to be traced, steam supply and return manifolds need not be
used. In such cases, the steam supply line maybe tapped from the nearby steam header/sub
header and routed along the line to be traced. At the end of the tracer run, these tracers can be
drained by separate steam trapping assembly, in case Condensate return manifold is not
available.
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c)

d)

e)

g)

h)

1

k)

4-/4 ]
— fb

The position of tracers around traced pipe shall be as per Annexure-3, Page 1&2 of 3.

The tracers shall start at the highest point in a system in general. As far as possible tracers
shall be routed with a continuous slope towards trap. Total pocket depth® shall not exceed
850mm for 1.0 kg/em2 of differential pressure available (i.e. difference of pressure between
upstream and down stream of the steam trap)

Tracer pocket depth is the distance the tracer rises in the direction of flow from a low point to
high point. The total depth of pockets is the sum of all the pockets on the tracer and must not
exceed the above given figure. The pocket should be considered from the point where the
tracer starts its run along the traced pipe, up to the steam trap.

e

Sieam
Trap

o

Total Depth of Pocket=A+B+C

Branch tracers to paired equipment and instruments to be provided with isolation valves and
each branch to have its own trap. (See Annexure -3, Page 3 of 3)

Tracer shall not be provided with low point drains.

The tracers shall be laid so as not to interfere with the normal working, operation and
maintenance of plant machinery.

Wherever the traced piping is having flanged connections and traced piping needs to be
disconnected for frequent maintenance, flushing etc., break flanges at suitable locations shall
be provided on tracers. All flange connections provided on tracers shall be located outside the
insulation.

The installation shall be done to take care that the valves and steam traps on supply and return
manifolds are easily approachable. Maximum 12 nos. of supply leads/return lines (including
spares) are permitted per supply manifold/condensate return manifold.

The steam supply lead lines should be routed together, as far as possible. In case of several
tracers routed together, the spacing between individual tracers may be reduced to allow box
type insulation. However the spacing will be adequate in all cases to permit good welding and
individual clamping by U clamps, or other approved type of fastener.

The tracers shall be anchored at the middle point of the tracer run and adequate free space
shall be provided for the expansion of tracers at the free ends as shown in Annexure -3, Page |
of 3.
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465 Sieam Traps

4.6.5.1 Each tracer or each branch of a tracer that s split, (i.e. a tracer on suction line of a parallel
pump installation) shall be separately trapped at the outlet end.

4.6.5.2 Steam tracing installation shall be installed so as to facilitate rapid and easy removal and
replacement of traps, rather than permit emergency hand operation of the tracers, should trap
become inoperable.

4.6.5.3 The trap discharge line shall have a block valve only if tied into a system into which more
than one trap discharge.

4.6.5.4 For an open condensate svstem, locate traps so that condensate gets drained to 5.5. avoiding
hazard to personnel.

4.6.5.5 Thermostatic traps shall be used for systems wherein tracer steam design pressure is less than
21 Kg/em®g. Traps shall be provided with inbuilt strainers,

4.6.5.6 The steam traps shall be hooked up as per Annexure -1, Page 2, 3, 4 & 5 of 5 and Annexure-2,
Page 2. 3, 5 and 6 of 6. In case of Offsite piping. Annexure -1, Page 4 & 5 of 5 and Annexure-
2, Page 5 & 6 of 6, give the typical arrangement for steam trap assemblies,

4.6.6 Condensate Return System
4.6.6.1 For Units:

Refer Process Design Basis(PDB). In case of recovery follow P&IDs / PDB and in case of
non-recovery, route condensate to Storm Sewer outside B/L.

4.6.6.2 For Offsites:

Discharge to ditches or other suitable location so as to cause no personnel hazard or excessive
maintenance problem. In case no ditch is nearby, discharge as per note 6 on Annexure-1, Page
1 of 5.

4.7 Supporting of Steam Tracing Systems

All the components of steam tracing system shall be adequately supporied. One of the
methods of supporting the supply and return manifolds has been indicated in Annexure-1,
Page S of 5. The supply lead lines and condensate retum lines should be routed together, as far
as possible, with same BOP, so that they can be supporied from common structural steel. In
case of Pre-insulated tubing. the same shall be routed and supported as per recommendations
of Supplier. To avoid undue deflection and vibration, the spacing of supports in horizontal or
vertical runs should not exceed 2 meters. The tracer lines may be secured to structural
members with LU clamps.

4.8 Testing

Al tracers shall preferably be tested along with the steam piping to which they are connected.
In cases where tracers are not tested with the feed steam piping, separate hydrostatic test shall
be performed with test pressure of twice the design pressure. Hydrostatic test pressure shall be
same for tracers falling within / outside 1BR scope.
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4.9 Insulation

Insulation thickness, material and method of application shall be as specified in insulation
standard / specification or Process Design Basis.

Composite box type insulation may be provided on the steam supply lead lines, in case they
are routed together. Similarly, this may be provided for the return lines to manifolds afier the
run of tracers.

410 Tracer Bonding With Heat Transfer Cement

In case of critical applications wherein medium pressure or high pressure steam is used for
tracing, steam tracers shall be bonded using heat transfer cement,

Expansion loop shall be provided on long bonded tracer lines at 9 meter intervals and at 90°
turn, This is accomplished by extending the tracer line through the heat transfer cement and
insulation, making loop and returning back to traced line.

5.0 ATTACHMENTS
Annexure-1  Steam Tracing - Site Fabricated Manifolds (Typical Diagrams), 6-44-0007-A
Annexure-2  Steam Tracing - Bought out Manifolds (Typical Diagrams), 6-44-0007-A2

Annexure-3  Steam Tracing - General Details ( Typical Diagrams), 6-44-0007-A3
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1.0 S5COPE
This specification covers peneral requirements of fabrication and erection of above ground
and trench piping systems at site. The specification covers the scope of work of Contractor,
hasis of work to be carried out by Centractor and siandards, specifications and normal practice
to he followced during fabrication and erection by the Contractor.

240 SCOPE OF WORK OF CONTRACTOR
Generally the scope of work of Comtractor shall inelude the following:

2.1 Transpottation of required piping materials {as described in CL2.1.1), pipe support {material
as described in CL. 2.3) and all other necessary piping materials from Owner's storage point
ar Contractor’s storage point {in case of Contractor's scope of supply) to work site/shop
ineluding raising store requisitions for issue of materials in the preseribed format &
maintaining an account of the materials reecived from Owner's stores.

2.1.1 Piping materials include the following but ot limited to the same,

a.  Pipes {All sizes and schedule)

b.  Flanges (All sives, types & Pressure ratings).

¢, Fitlings {All sizes, types and schedule)

d. Valves (All siecs, types and Ratings)

e.  Gaskets (All sizes, types & Ratings)

f.  Bolts, Nuts or M/C Bolts (All types)

g.  Expansion Joint/Bellows {All types)

h. Speeialty items like online filters, ejectors, sample coolers, steam (raps, strajners, air
(raps, springs, silencers, snubbers, steam and condensate manifolds, injection nozzles,
MO Vs, sight glass, spray nozzles, integrated steam traps, hoses, hose couplings, ctc.

i, Online instruments like conirel valve, orifice tlange, rotameter, safety valves.
restriction orilice, rupture disc, de-super heaters, corrosion probes, annubar, magmetic
Mow meter, ultrasonic flow meter, Coriolis mass [low meters, venturi PGPTS Flow
transmitter, cjoctors, static mixers, flame arrestors, thormal flow switches, pre-
labricated hook-ups ete.

J- Shut Down Valves with and without fire box.

2.2 Shop & ficld fabrication and erection of piping in accordance with documents listed under
CL3.0 L.e. 'BASIS OF WORK' including ercction of all piping materials enumerated ahove.

2.2 Fabrication and erection of pipe supports like shoc, saddle, puide, stops, anchors, clips,

cradles, hangers, turn-buckles, supporting [ixtures, bracket cantilevers, struts, tee-posts
including crection of sprity suppaorts, sway hraces, dummy pipes, comosion pads/protection
shiclds, low friction pads, clamps, special support, cxpansion bellows, steam and condensate
manifolds supports ctc. Cormesion Pads/Protection shields, stiflfeners and stiffening rings, il
not covered in the specifications/standards, shall be of the same material as of parent pipes.
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2.4 Site fabrication of Piping items
Site fabrication of Piping items shall include but not e mited to the following

243 Fabrication of piping specials like special radius bends, reducers, mitres cte.

242 Fabrication of plain and (hreaded nipples from pipes as tequired during erection,

243 Fabrication of swage nipples as and when required.

244 Fabrication of odd anple elbow like 60°, 307 or any other angle from 90°/45° elbows as and
when required.

245 Fabrication of flange, reducing flange, blind flange, spectacle blinds as and when required.

246 Fabrication of stub-in conngction with or without reinforcement.

247 Grinding of edges of pipes, fittings, flanges cte. to match mating edges of uneven/different
thickness wherever required.

2.4.8 Fabrication of circular pipe for steam rings, fire water lines, utility lines.

249 Threading of all small bore pipitg as per piping matcrial specifications,

2.4.10  Drilling on blind flange for inserting / joining small bore lines.

2.4.]1  Fabrication and welding of reinforcement pads at branch pipe locations wherever required.

2412  Lguipment nozzle reinforcement with pads, jacket & stiffeners whetever required.

2.4.13  Fabrication of injection nozzles as per details provided wherever required.

24.14  Fabrication of chain operation arrangement for valves, wherever required. All material
required for this moditication shall be supplied by Contractor.

2.4.15  Fabrication and ¢rection in position of funnels required for OWS/ S5/ Condensate blow down
system as per direction of Engineer-in-charge.

2416 Grinding' finishing of uneven surfaces/ joints afler welding. Intermal grinding of welds of
orifice flanges to render smooth surfiee,

24.17  Tzpping and drilling of holes in flanges, blind flanges, piping connectians far jack screw, if
required.

2418  Providing bird screens al the outlel of lines open ta atmosphere,

2.5 Modifieations like providing additional cleats, extension of stem of valve, locking
arrangement of valves ¢te, as and when required.

2.6 Piping isomelrics for main process/utility lincs shall be provided to the Contracter for Units. |

Preparation of miscellaneous small bore isometrics with bill of materials for process and
utility lines (up to 144" size) like instruments & pump flushing / cooling, sample comneetion,
purging, pump casing vents & drains, pump base plate drainz, control valve drains / vent to
flare, instrument drains & vents, steam tracing (non-1BR) from steam supply stations up to
condensate recovery station, and lines specified as [ield routed within the Tnit battery limit
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27

28

2.9

210

21

2.12

2.13

214

2.15

2.16

2,17

2.1%8

2.19

.20

as and when required are in Contractor’s scope of work. Approval for those isomoetrics
preparcd by the Contractor shall be taken from Engincer-in-charge before erection.

Small bore piping isometrics given by Owner shall be rechecked by Contractor before erection
and installation.

Obaining approval for drawings prepared by Contractor from statutory authority, if required.
Contractor shall also arrange all necessary perntits for hot work etc.

Spun coterete lining of the inside of pipes 3" NB & above including fittings and flanges as
required in aceordance with specification,

Rubber liming imside pipes, (ttings, flanges as and when required, in accordance with
specilication,

Radiography, stress relioving, dyve pensteation, magnetic particle test ofc. as required in
speci[cation,

Performing PMI using alloy analyzers as per *Standard Specification (or Positive Material
Tdentification at Construction Sites, H-82-0002°,

Casting of conerete pedestals and Fabrication and erection of small structures! platforms for
pipe supports and valve operation / attending some instruments, spectacle blinds etc.,
providing brackets, modification / extension of platfonns, providing additional plattorms /
ladders for improving / providing accessibility.

Providing insert plates with anchor fasteners in conurete structures [ paved floors and repair
of plarform gratings around pipe openings and providing suitable members for support under
the platfonn graling.

Making matenial reconcilialion statement and return of Chwner's supply lefl over materials to
Owmer's storage,

Flushing and testing of all piping systems as per standard specification for inspection, flushing
and testing of piping systems (Specilication No, 6-44-0013). The accessories required for
blinding the line like Mange, blind flange, pasket {all sizes, type and rating), stud-bolts,
{lexible hoses cic, are to be arranged by the Contractor. During flushing the discharged water
{ ajr shall be drained / routed as dirccted by the Fnginger — In Charge.

Contractor shal] prepare welding specifivations for all weld joints where dissimilar welding
wil] be performed, and obtain approval trom EIL.

Contractor to ensure meeting all requircments for carrving oot work in shuldown/tuming
plant.

Pickling (as and when applivable) as per Job specification{(s) for chemical cleaning of CS
suction piping of compressors, S8 Piping, Weldments ete, as applicabie.

Chemical Cleaning’ Hydro jot cleaning as per marked-up P&IDs with supply of chemicals,
consumables, DM water, equipments, boilers, coupons, tonls & tackles and other testing
cquipments required for the same.

For Offsites, only Piping General Arrangement deawings shall be issued. Isometrics, if
required, shall be prepared by the Contractor.
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BASIS FOR WORK
The complete piping work shall be carried out in accordance with the following:

*Approved for Construction” drawings and sketches issued by EIL to the Contractor - Plans
and/or lsometrics.

"Approved for Construction” drawings and sketches issued by Tum-key bidders to the
Contractor - Plans and/or Isometrics.

Approved Process Licensar's standards and specilications.

Drawings, sketches and documents prepared by Contractor duly approved by Tingincer-in-
Charge {such as isometrics of small bore piping and offsite piping etc.}.

ET]. specilications/documents as below:

a.  Process and Instrument Diagram.

b.  Job Piping Materials Specification (****-6-44-0005), **** denotes job number,

c.  Piping suppott, enginceting standards.

d.  Line list

e. Piping support indices {only in oftsite), if supports are not shown in plan.

f.  Job specification of Non-destructive Requirement of Piping (**¥¥-6-44-0016)

g Job Welding Specification Charts fr Piping Classes (***¥-6-77-0005)

h.  Job Welding specification for fabrication of piping {****-6-77-0001).

i Any other EIL or O THER specifications attached with Piping Material Specilication or
special condition of contraet (such as standard for cement lining of pipe, standard of

jacketed piping, standard for steam tracing, Dimensional Tolerances etc.}

J. Standard specification for positive material identification (PM1) at construction sites,
H-§2.0002

k. Standard Spec for application of torque & hydraulic bolt tension for flange joints {6-
T6-0002) and its addendum, if any.

Following codes. standards and regulations
a. ASMEB3t3 : Process Piping
b.  ASMT Sec. VLI : Caode for unfired pressure vessel.

e, [RR Regulations

d  ASME Sec. IX : Qualification standard for welding and brazing
procedures, welders, brazers and welding and brazing
operators.,
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4.0

4.1

4,2

4.3

4.3.1

MR-0175/MRO103 T0b spec(NACE), as applicable
Note : All codes referred shall be latest edition, at the time of award of contract.
Deviations

Where a deviation from the "Basis of Work" and approved job procedure described above is
required or where the basis of work does not cover a particular situation, the matter shall be
brought to the notice of Engineer-in-Charge and the work carried out only after obtaining
wtilten approval fiem him in cach case,

FABRICATION
Piping Material

Pipe, pipe fittings, flanges, valves, gaskets, studs bolts etc. used ina given piping system shall
be strictly as per the "Piping Material Specification” for the "Pipe Class" specified for that
system. To ensure the above requirement, all piping material supplicd by the Owner f
Contractor shall have proper identification marks as per relevant standards / EIL specifications
{ Licensors specilication. Contraclor shall provide identification marks on lefl over pipe
lengihs wherever marked up pipe lengths have been fabricated/erected. Material- traccability
is to be maintained for A8, 5.5, NACE, LTCS, material for Hydrogen service and other
exolic materials by way of transferring heat number, ¢te. (hard punching) as per approved
procedure. This shall be in addition to colour coding for all piping materials to avoid mix-up.

For the purpose of common understanding the construction job procedure, to be submitted by
the Conlractor, shall include proposal for

- Maximizing prefabrication, inspection and testing at fabrication shop with mimimum
lield joints.

- Positive malerial identilication, handling, storage & presetvalion.
Dimensional Tolerances

Trimensional tolerances for piping fabrication shatl be as per EIL Standard No. 7-44-0486.
The Contractor shall be responsible [or working to the dimensions shown on the drawings.
However, the Contractor shall bear in mind that theve may be variations between the
dimensions shown in the drawing and those actually existing at site due to minor variations
in the location of equipments, inserls, struclures ete, To take care of these vaniations "Ficld
Welds" shall be provided during piping fabrication. An extra pipe lenpth of 100 mm oyer and
above the dimensions indicated in the drawing may be left on one side of the pipe at each of
the field welds, During crection, the pipe end with extra lenpth at cach ticld weld, shall be
cut (o obtain the actual dimension occurring at site. [sometrics, if supplied may have the field
welds marked on them, However, it is the responsibility of the Contractor to provide adequate
number of ficld welds, In any ¢ase no extra claims will be entertained from the Conlractor on
this accownl. Wherever errors / omissions occur in drawings and [Bills of Malcrials it shall be
the Contractor's responsibility to notify the Tingineer-in-Charge prior to fabrication or
erection.

IBR Piping
Comtractor shall obtain approval for the piping systems falling under purview of IBR from the

statutory [ndian Boiler Regulations (IBR) awthority of the siate where the plant is situated.
The Owner shall provide documentation for the 1BR System. The Contractor shall carry out

Format No 8-00-0001-F1 Rev 0 Capynght EIL — All nghts reservad



SR @ENGINEERS STANDARD SPECIFICATION STANDARD SPECIFICATION No.
INCHA. LIMITED

g2 lelldcs

FOR FABRICATION AND 440012 Rev.5

MG R |4 Gret =l D4 Undedpang) ERECTION DF PIPING Pagg Aafi1k

4332

4.4

4.5

4.6

4.7

the fabrications, erection and testing of this piping as per requirements of Indian Boiler
Regulations and to the entire satistaction of the loeal Boiler Inspector. The Contractor shalt
also get the approval of 18R inspector [or all fabrication and testing done by him at his own
cost, All certificales of approval shall be in proper [BR forms.

IBR Package for residual, field routcd and site modified steam lines shall be prepared by the
Conlractor, [BR approval for the same shall be in Contractor’s scope, at his own cost.

Pipe Joints

The piping class of each line speeifics the type of pipe joints to be adopted. In general, joining
of lines 2" and above in process and wlility piping shall be accomplished by butt-welds,
Joining of lines 1-1/2" and below shall be by socket welding/butt welding/threaded joints as
specified in "Piping Matcrial Specitications”. However, in piping 1-1/2" and below where
socket welding/ threaded joints are specified bull - welds may be vsed with the approval of
Engineer-in-Charge {or pipe (o pipe joining in long runs of piping. This is only applicable for
non-galvanized piping without lining.

Flange joints shall be uscd at connections to Vessels, Equipment’s, Valves and where required
for ease of crection and maintenance as indicaled in drawings.

Batt Welded and Socket Welded Piping

End preparation, alignment and {it-up of pipe pieces to be welded, welding, pre-heating, post-
heating and heat treatment shall be as described in the Job welding specification (**#+-
6-77-0005) and NDT specification (****-6-44-0018).

Screwed Piping

In general, Galvanized piping shall have threads as per IS:554 or ANSI B2 NPT as required
to match threads on fllings, valves cte. All other piping shall have threads as per ANST B2,
tapered unless speeificd otherwise.

Threads shall be clean cut, without any burrs or stripping and the cnds shall be reamed.
Threading of pipes shall be done preferably alter bending, forging or heat treating operations.
If this is not possible, threads shall be gauge checked and chased after welding heat treatment
ete.

During assembly of threaded joints, all threads of pipes and fitings shall be thoroughly
cleancd of cuttings, dirt, oil or any other foreign matter. The male threads shail be coated with
thread sealant and the joint tightencd sufficiently for the threads Lo seize and give a leakproof
jaint. Threaded joints to be seal-welded shall be cleaned of all foreign matter, including
scalant and made up to full thread cngagement before seal welding.

Flange Connections
All flange Facings shall be true and perpendicular Lo the axis of pipe to which they are attached.
Flanged bolt holes shall straddle the norinal centerlines unless different orientation is shown

in the drawing.

Wherever jack screws are to be provided, drilling and tapping for the jack screws in the flange.
shall be done as per EI1. Standard before welding it to the pipe.
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4.8

4.9

4.10

4.11

4,12

4.13

Branch Connections

Branch connections shall be as indicated in the piping material specifications. Fer end
preparation, alignment, spacing, fitup and welding of branch connections refer welding
specifications. Templates shall be used wherever required to cnsure accurate cutting and
proper fit-up.

For all branch connections accomplished ¢ither by pipe to pipe connections or by using forged
tees the rates quated for piping shall be inclusive of this work.

Reinforcement pads shall be provided wherever indicated in drawings/ specifications ete.
Reinforeement pads shall be pneumatically tested at 1.05 kg/fem2g with soap solution. This
test shall be carried out before hydrostatie testing,

Bending

Bending shall be as per ASME B31.3 except that comugated or creased bends shall not be
used.

Cold bends for lines 1-1/2* and below, with a bend radius of § times the nominal diameter
shall be used as required in place of elbows whersver allowed by piping specifications.
Bending of pipes 2' and above may be required in some cases like that for headers around
licaters, reactors ete,

The completed bend shall have a smooth surface, free from cracks, buckles, wrinkles, bulpes,
flat spots and other scrious deficts. They shall be true to dimensions. The {lattening of a bend,
as measurcd by the difference between the maximum and minitnum diameters at any cross-
section, shall not exceed 8% and 3% of the nominal outside diameter, for intemal and exteral
pressure respecuvely,

Forging and Forming

Forging and forming of small bore fittings, like reducing nipples for piping 1-1/2" and below,
shall be as per ASMLEB 31,3,

Mitre Bends and Fabricated Reducers

The specific application of welded tmitre bends and fabricated reducers shall be governed by
the Piping Matcrial Specifications. Reducers shall be fabricated as per directions of [ngineer-
in-Charge. The radiographic requirements shal! be as per Material Specilications for process
and utility systems and NDT Specification for steam piping under IBR, radiographic
reguirements of 1BR shall be complied with.

Cutting and Trimming of Standard Fittings & Pipes

Components like pipes, clbows, couplings, half-couplings ete. shall be cut / trimmed ! edge
prepared wherever required to meet fubrication and crectinn requirements, as per drawings
and instructions of Engincer-in-Charpe, Nipples as required shall be prepared from straight

length piping.
CGalvanized Piping

(lalvanized carbon steel piping shall be completely cold worked, se as not to damage
palvanized surfaces. This piping involves only threaded joints and additional external
threading on pipes may be required (o be done as per requirement.
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4.14 Jacketed Piping

4.15

4.16

4.146.1

4.16.2

4.16.3

50

5.1

52

The Jacketing shall be done in accordance with EIL Specification or Licensors specilication
as suggested in material specification or special condition of contract.

Pre-assembly of jacketed elements (o the maximum extent possible shall be accomplished at
shop by Contractor. Position of jump-over and nozzles on the jacket pipes, fittings etc. shall
be marked according to pipe disposition and those shall be prefabricated to avoid damaging
of inner pipe and obstrmuction of jacket space, llowever, valves, {low glasses. in line
instruments or even fittings shall be supplied as jacketed.

Shop Fabrication / Prefabrication

The putposc of shop fabrication or pre-fabrication is to minimize work during crection to the
cxtent possible. Piping spool, after fabrication, shall be stacked with proper identification
marks, so as facilitate their withdrawal at any time dering erection. During this period all
flanpe (gasket contact faces) and threads shall be adequately fabricated by coating with
removable rust preventive. Care shall also be taken to avoid any physical damage to flange
faces and threads.

Miscellancous

Contractor shall (abricate miscellaneous elements like flash pot, seal pot, sample cooler,
supportting ¢lements like turn-buckles, extension of spindles and interlocking arrangement of
valves, operating platforms as required by Engineer-in-Charge.

Spun Concrete Lining

The work of inside spun concrete lining of pipes and specials of diameter 3" and above shall
be done as per material specifications and special condition contract.

Fabrication of pipes from plate

Pipes shall be fabricated at site as and when required as per the specilications and the actal
Piping Material Specification.

ERECTION
Cleaning of Piping hefore Ercetion

Before erection all pre-fabricated spool pieces, pipes, fittings ete. shall be cleaned inside and
outside by suitable means. The cleaning process shall include removal of all forcign matter
such as scale, sand, weld spatter chips etc. by wire brushes, cleaning tools etc. and blowing
with compressed airfor flushing out with water,  Special cleaning requirements tor some
services, if any, shall be as specificd in the piping material specification or isometric or line
list. S.5 jackcted piping requiring pickling shall be pickled to remeove oxidation and
discolouring doe to welding.

Piping Routing

No deviations from the piping route indicated in drawings shall be permitted without the
consent of Eapinser-in-Charge.

Pipe to pipe, pipe to structure / equipments distances / clearances as shown in the drawings
shall be strictly followed as these clearances may be required for the free expansion of piping
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5.5.1

552

553

5.5.4

5355

{ equipment. No deviations from these clearances shall be permissible withowt the approval
of Engincer-in-Charge,

In case of fouling of a line with other piping, structure, equipment cte, the matter shall be
brought to the notice of Engincer-in-Charge and corrective action shall be taken as per his
instructions.

Cold Puli

Wherever cold pull is specified, the Contractor shall maintain the necessary gap, as indicated
in the drawmg. Conlirmation in writing shall be obtained by the Contraclor from the
Engincer-in-Charge, certifying that the pap betwcen the pipes is as indicated in the drawing,
hefore drawing the cold pull. Stress refieving shail be performed belore removing the gadgels
[or cold pulling.

Slopes

Slopes specified for various lines in the drawings / P&ID shall be maintained by the
Contractor, Corrective action shall be taken Yy the Contractor in consultation with Enginecr-
in-Charge wherever the Contractor is not able to maintain the specified slope.

Expansion Joints / Beliows

Installation of Expansion Joints/Bellows shall be as [ollows:

All Tixpansion joimts / Bellows shall be installed in accordance with the specification and
installalion drawings, supplied to the Contractor.

a.  Upon receipt. the Contractor shall remove the Expansion Joints/ Bellows from the
case(s) and check for any Jamape occurred during transit.

b.  The Contractor shall bring to the notice of the Engincer-in- Charge any damage done to
the ballows / corrugations, hinges, tie-rods, flanges/ weld ends etc.

c.  Fach Expansion Joint / Beliow shall be blown free of dust / forcign matter with
compressed air or cleaned with a piece of cloth.

i, For hapdiing and installation of Expansion Joints, great care shall be taken while
aligning. An Expansion Joints shall never be slinged from bellows corrugations!
cxternal shrouds, tie f rods, angles,

b.  An Expansion Joints / Bellow shall preferably be slinged from the ead pipes / flanges
or on the middle pipe.

a.  All Fxpansion Joints shall be delivered to the Contractor at “Installation length”,
maintained by means of shipping rods, angles welded to the langes or weld ends or by
wooden or metallic stops.

b.  Expansion Joints stop blocks shall be carcfully removed after hvdrostatic testing.
Angles welded to the flanges or weld ends shall be trimmed by saw as per
manufacturer’s instructions and the (langes or weld ends shall be ground smooth,

a.  The pipe ends in which the Expansion Joint is 1o be installed shall be perfectly aligned
or shall have specificd lateral deflection as noted on the relevant drawings.

b.  The pipe ends / flanges shall be spaced at & distance specified in the drawings,
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The Expansion Joint shall be placed between the mating pipe ends / flanges and shall be tack
welded/bolted. The mating pipes shall again be checked for correct alignment.

Butt-welding shall be carried out at each end of the expansion joint. For flanged Expansion
Joint, the mating flanges shall be bolted.

After the Fxpansion Joint is installed the Contractor shall ensure that the mating pipes and
Expansion Joints are in cormect alignment and that the pipes are well supported and guided.

The Expansion Joinl shall not have any lateral deflection. The Contractor shall maintain
parallelism of restraining rings or bellows convolutions.

Precautions
a.  Forcammving out welding, earthing lead shall not be attached with the Expansion Joint.
b.  The Expansion bellow shall be protected from arc weld spot and welding spatter.

c.  Hydrostatic Testing of the system having Fxpansion Joint shall be performed with
shipping lugs in position. These lugs shall be removed afler testing and certification is
JWer,

Flange Connections

While Gtting up mating flanges, care shall be exercised 1o properly align the pipes and to
check the {langes [or trueness, so that [aces of the Tanges can be pulled together, without
inducing any stresses in the pipes and the equipment nozzles, Extra care shall be taken for
flange connections (o pumps, turbings, compressors, cold boxes, air coolers ete. The Range
connections to these equipments shall be checked for misalignment, excessive gap ete, after
the final alinment of the equipment is over. The joint shall be made up after obtlaining
approval of Enginecr-in-Charge.

Hydraulic bolt tensioning & torque 1ensioning shall be performed on lange joints as per he
requirements specified in “Standard Specification for application of Torque & Flydraulic Bolt
Tension for [lange joints,” 8-76-0002 and its addendum. i any.

Temporary protective covers shall be retained on all {lange connections of pumps, turbines,
compressors and other similar equipments, until the piping is finally conneoted, so as to aveld
any foreign material from entering these equipments.

The assembly of a flange joint shall be done in such a way that the pasket behween these flange
faces is uniformly compressed. To achieve this, the bolts shall be tightensd in a proper
sequence. All bolts shall extend completely through their nuts but not more than 1/4",

Steel to C.1 fange joims. il any, shall be made up with cxtreme care, tightening the bolts
uniformly after bringing flange flush with gaskets with accurate pattern and lateral alignment.

Vents and Drains
High poinl vents and low paint draing shall be provided as per the insuuctions of Bngineer-

in-Charge, even il these are not shown in the drawings, The details of vents and draing shall
be as per piping material specifications / job standards.
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Valves

WValves shall be instalied with spindle / actuator orientation f position as shewn in the layout
drawings. In case of any difficulty in doing this or if the spindle orientation / position is not
shown in the drawings, the Engineer-in-Charge shall be consulted and work dene as per his
instructions. Care shall be exercised to ensure that globe valves, check valves, and other uni-
directional valves are installed with the "Flow ditection arrow "on the valve bedy pointing in
the comrect direction. If the direction of the arrow is not marked on such valves, this shall be
done in the presence of Engineer-in-Charge befure insiallation,

Fabrication of stem extensions, locking arrangements and interlocking arrangements of valves
(if called for), shall be carried out as per drawings/ insteuctions of Engineer-in-Charge.

Instruments

Insiallation of in-line instruments such as control valve, orifice flange, rotameter, satety
valves, restriction otifice, rupture disc, de-super heaters, cormosion probes, annubar, magnetic
flow meter, wltrasonic flow meter, Coriolis mass flow meters,  venturi PGPT/ Flow
transmitter, ejectors, eic. and Shut Down Valves with fireboxes shall form a part of piping
erection wotk.

Fabrication and erection of piping upto first block valve / nozzle / flange for installation of
uliline Instruments for measurement of level, pressore, temperature, flow ete. shall also torm
part of piping construction work, The limits of piping and insitumentation work will be shown
in drawings / standards / specifications. Onentations / locations of take—olfs for lemperature,
pressure, flow, fevel connections ete. shown in drawings shall be maintained.

Flushing and testing of piping systems which include instruments mentivned above and the
precautions to be taken are covered in flushing, testing and inspection of piping (EIL Spec. 6-
44-(3013). Care shall be exercised and adequate precautions taken to avoid damage and enlry
foreign matter into instrumenis during transportation, installation, testing eie.

Line Mounted Eqnipments / Ttcms

Installation of line mounted items like filters, strainers, steam fraps, air traps, desupetheatets,
gjectors, samples coolers, mixers, flame arrcstors, sight glasses etc including their supporting
arrangements shall form pagt of piping erection work.

Bolts and Nuis

The Contractor shall apply molycoat grease mixed with graphite powder {unless otherwise
specified in piping classes) all bolts and nuts during storage, after erection and whetever
fange connections are broken and made-up for any purpose whatseever. The grease and
graphite powder shall be sopplied by the Contractor within the rates for piping work.

Pipe Supports

Pipe suppotts are designed and located (o effectively sustain the weight and thermal effects
of the piping svstem and (o prevent its vibrations. Location and design of pipe supports will
be shown in drawings for lines 2" NB & above, For lines 1'2"NB & below Coniractor shall
locate and design pipe supports in line with EIL Stds. In case of TRR Lines 12"NB & below
only indicative supporiing shall be provided & detailing of such supports is in Contractor's
scope. Contractor shall obtain approval of Engineer - in - Charge on drawings prepared by
Contractor, before erection. However, any extra supports desired by Engineer-in-Charge shall
also be installed.
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No pipe shoe / cradle shall be offset unless specifically shown in the drawings.

Hanger rods shall be installed inclined in a direciion opposite to the direction in which the
pipe move during expansion,

Piping (including small bore) shall not be supported directly from gratings of platforms
incloding equipment platforms.

Preset pins of all spring supports shall be removed only after hydrostatic testing and insulation
is over, Springs shall be checked for the range of movement and adjusted il necessary to obtain
the correct pasitioning in cold condition. These shall be subsequently adjusted to hot setting
in operating condition, The following points shall be checked after installaiion, with the
Engineer-in-Charge and necessary confirmation in wriling obtained certifying that:

- All restraints have been installed correctly.

- Clearances have been maintained as per support drawings.

- Insulalion does not restrict thermal expansion.

- All temporary tack welds provided during erection have been folly removed.
- All welded supports have been fully welded.

Fomnat Ho 8-00-0001-F1 Rey Capynght EIL — All nighis reservad



STANDARD SPECIFICATION  STANDARD SPECIFICATION No.

% ENGINEERS INSPECTION, FLUSHING AND T
g8 ctieics @hﬂfm.ﬂ-iﬂ TESTING OF PIPING SYSTEMS page 1618

it A & 0w, geres aon
Tl gq AHe fafee

STANDARD SPECIFICATION FOR
INSPECTION, FLUSHING AND
TESTING OF PIPING SYSTEMS

(/
YL P N o
& 2609 23 REVISED & ISSUED AS STANDARD 'I#.BA VY ¥gh c"'.-':g:ﬂ,_—- M

SPECIFICATION

REAFFIRMED&ISSUED AS STANDARD
- 31.07 18 SPECIFICATION P SH Mi RKT
REVISED & ISSUED AS STANDARD
a4 01.07 13 SPECIFICATION UK 5H AN ATD (nl]
REVISED & ISSUED AS STANDARD
' el SPECIFICATION RN ATD o e
3 05 06 03 PMIREQT. INCLUDED AND ISSUED AS
STANDARD SPECIFICATION RM DM BN SKG
Standards Standards
Commitiee Bureau
m" Date Purpose Pmﬁ"’d E“EHH Convenor  Chairman
Approved by
Format No. 8-00-0001-F1 Rev. 0 Copynght EIL = Al rights reserved

Paade 2631 of 66231 - BO57-TENDFR DOC-R9O57-420-80-44-PG-T-7410 * Rev A



STANDARD SPECIFICATION FOR STANDARD SPECIFICATION No.
sﬁzﬁe DA TIATED  INSPECTION, FLUSHING AND 6-44-0013 Rev. 6

] TESTING OF PIPING SYSTEMS Page 2 of 9
Abbreviations:
ASME : The American Society of Mechanical Engineers
IBR Indian Boiler Regulations
PMI Positive Material Identification
ppm Paris per million
55 : Stainless Steel

Piping Standards Committee

Convenor: Mr. G. Balaji
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1.0 SCOPE
This specification covers the general requirements for inspection, flushing and testing of
piping systems. However, testing of steam lines falling under IBR shall also be governed by
Indian Boiler Regulations.

Flushing and testing of all piping systems shall be witnessed by the Engineer-In-Charge.

2.0 REFERENCES

ASME B3l1.3 : Process Piping
IBR : Indian Boiler Regulations
6-82-0002 : Standard Specification for Positive Material Identification

(PMI) at Construction Sites

3.0 INSPECTION

During various stages and after completion of fabrication and erection, the piping system shall
be inspected by the Engineer-In-Charge to ensure that:

- Praper piping material has been used.
- PMI has been performed as per EIL specification *6-82-0002",
- Piping has been erected as per drawings and instructions of Engineer-In-Charge.
- All supports have been installed correctly.
- Test preparations mentioned in this specification have been carried out.
4.0 FLUSHING
Flushing of all lines shall be done before pressure testing.

Flushing shall be done by ‘fresh potable water” or by *dry compressed air wherever water
Nushing is not desirable to clean the pipe of all din. debris or loose foreign material.

Required pressure for water flushing shall meet the fire hydrant pressure or utility water
pressure. For air flushing, the line/system shall be pressurized by compressed air at the
required pressure which shall be 3.5kg/cm’g maximum. The pressure shall then be released by
quick opening of a valve, already in line or installed temporarily for this purpose. This
procedure shall be repeated as many times as required till the inside of the pipe is fully
cleaned.

In line instruments like control valves, orifice plates, rotameters, safety valves and other
mstruments like thermowells which may interfere with flushing shall not be included in
Mushing circuit.

The screens/meshes shall be removed from all permanent strainers before flushing,
Screens/meshes shall be reinstalled afier flushing but before testing.

During flushing temporary strainers shall be retained. These shall be removed, cleaned and
reinstalled after flushing. but, before testing.
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In case any equipment such as column, vessel, exchanger etc. form part of a piping circuit
during flushing, this shall be done with the approval of Engineer-In-Charge. However,
equipment thus included in the circuit shall be completely drained and dried with compressed
air after flushing is completed.

During Aushing discharged water/air shall be drained 1o the place directed by the Engineer-in-
Charge. If necessary, proper temporary drainage shall be provided by the contractor.

Care shall be taken during flushing so as not to damage/spoil work of other agencies.
Precautions shall also be taken to prevent entry of water/foreign matter into equipment,
electric motors, instruments, electrical installations ete. in the vicinity of lines being flushed.

The contractor shall carry out all the activities required before, during and after the flushing
operation, arising because of flushing requirements, such as but not limited to the following:

Dropping of valves, specials, distance pieces, inline instruments and any other piping part
before flushing. The flanges to be disengaged for this purpose shall be envisaged by the
contractor and approved by the Engineer-In-Charge, These flanges shall be provided with
temporary gaskets at the time of flushing,

Afier flushing is completed and approved, the valve distance pieces, piping specials ete. shall
be reinstalled by the contractor with permanent gaskets. However, flanges at equipment
nozzles and other places where isolation is required during testing, only temporary gaskets
shall be provided.

Records in triplicate shall be prepared and submitted by the contractor for each piping system
for the flushing done in the proforma provided/approved by the Engineer-in-Charge.

5.0 PRESSURE TESTING

Pressure testing, in general shall be as per clause 345 of ASME B31.3, unless otherwise
specified, herein. Lines carrying highly hazardous/poisonous fluids must have a sensitive leak
test, For IBR lines, ‘IBR Regulations’ shall also be followed.

5.1 Extent of Testing

With the exclusion of instrumentation, piping systems fabricated or assembled in the field
shall be tested irrespective of whether or not they have been pressure tested prior to site
welding or fabrication.

To facilitate the testing of piping systems, vessels and other equipment may be included in the
system with the prior approval of Engineer-In-Charge if the test pressure specified is equal to
or less than that for the vessels and other equipment.

Pumps, compressors and other rotary equipment shall not be subjected to field test pressure.

Lines which are directly open to atmosphere such as vents, drains, safety valves discharge
need not be tested, but all joints shall be visually inspected. Wherever necessary, such lines
shall be tested by continuous flow of fluid to eliminate the possibility of blockage. However,
such lines if provided with block valve shall be pressure tested up to the last block valve.

Seats of all valves shall not be subjected to a pressure in excess of the maximum cold working
pressure of the valve. Test pressure applied to valves shall not be greater than the
manufacturer's recommendation nor less than that required by the applicable code. Where
allowable seat pressure is less than test pressure, test shall be made through an open valve.
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Insiruments in the system to be tested shall be excluded from the test by isolation or removals,
unless approved otherwise by the Engineer-In-Charge.

Restrictions which interfere with filling. venting, draining such as orifice plates etc. shall not
be installed unless testing is complete.

Control valves shall not be included in the test system, Where bypasses are provided test shall
be performed through the bypass and/or necessary spool shall be used in place of the control
valve.

Pressure gauges which are part of the fimished system, but cannot withstand test pressure shall
not be installed until the system has been tested. Where piping systems to be tested are
directly connected at the battery limits to piping for which the responsibility rests with other
agencies, the piping to be tested shall be isolated from such piping by physical disconnection
such as valve or blinds.

5.2 Genernl Hequirements / Test Preparation for Testing

Testing shall be carried out with permaneni gaskets installed unless specified otherwise or
instructed by the Engineer-in-Charge.

No pressure test shall be carried out against closed wvalve unless approved by the
Engineer-in-Charge

The Engineer-in-Charge shall be notified in advance by the Contractor, of the testing sequence
and programme, to enable him to be present for witnessing the test. The Contractor shall be
fully responsible for making arrangements with the local boiler inspector to witness the tests
for steam lines falling under IBR. IBR certificates for these tests shall be obtained in the
relevant IBR forms and furnished 1o the Engineer-in-Charge.

Before testing, all piping shall be cleaned by flushing 1o make it free from diri, loose scale,
debris and other loose foreign materials,

All piping systems to be hydrostatically tested shall be vented at the high points and the
systems purged of air before the test pressure is applied.

Wherever in the line any void exists due to any reasons, like absence of control valves, safety
valves, check valves etc. it shall be filled with temporary spools.

All joints welded, screwed or flanged shall be lefi uninsulated and exposed for examination
during the test. Before pressurizing the lines, each weld joint shall be cleaned by wire brush to
free it from rust and any other foreign matter. All joints may be primed and painted prior to
leak testing unless they are subject to sensitive leak 1est or testing with soap solution (e.g.,
reinforcement pads and lines to be pneumatically tested, etc. ).

Where a system is to be isolated st a pair of companion flanges. a blank shall be inserted
between the companion flanges. Minimum thickness of the blank shall be designed in
accordance with applicable design code.

Open ends of piping system where blanks cannot be used, such as pumps, compressors,
turbines or wherever equipment or pipe spools have been recovered or disconnected prior to
hydrosiatic testing, shall be blinded off by using standard blind flanges of same rating as the
piping system being fested.

Pressure gauges used in testing shall be installed as close as possible to the lowest point in the
piping system to be tested, to avoid overstressing of any of the lower portions of the system,
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For longer lines and vertical lines, two or more pressure gauges shall be installed at locations
decided by the Engineer-in-Charge.

For lines containing check valves any of the following alternatives shall be adopted for
pressure testing:

- Whenever possible pressurize up-stream side of valve.
- Replace the valve by a temporary spool and reinstall the valve after testing.

- Provide blind on valve flanges and test the upstream and downstream of the line
separately and remove the blind afier testing. At these flanges. temporary gaskets shall
be provided during testing and shall be replaced by permanent gaskets subsequently.

- For check valves in lines 1’4" and below flapper or seat shall be removed during
testing (if possible). After completion of testing the Napper/seat shall be refitted.

Gas lines when hydrostatically tested shall be provided with additional temporary supports
during testing as directed by the Engineer-in-Charge.

Piping which is spring or counter-weight supported shall be temporarily supported, where the
weight of the fluid would overload the support. Retaining pins for spring supports shall be
removed only after testing is completed and test fluid is completely drained.

When testing any piping svstem, air or steam of approximately 2 kg/ cm’g may be used as
preliminary test to detect missing gaskets etc. as this avoids the necessity of draining the line
to make repairs. However. steam shall not be used for this purpose, if the steam temperature is
maore than the design temperature of the line.

For jacketed pipes testing of core pipes shall be done on individual pieces where the pipe is
continuously jacketed, before it is jacketed. The outer jacket shall be tested separately as a
system. For piping with discontinuous jacketing the core pipe and the jacket shall be tested as
separate continuous systems.

5.3 Testing Media, Test Pressure and Test Pressure Gauges
5.3.1 Testing Media

In general all pressure tests shall be hydrostatic using iron free water, which is clean and free
of silt. Test fluid temperature shall be min. 5 °C. Maximum chloride content in water for
hydrostatic testing for 85 piping shall be 15- 20 ppm.

Air shall be used for testing only if water would cause corrosion of the system or overloading
of supports etc. in special cases as directed by Engineer-in-Charge.

If operating fluid in the line is much lighter than testing fluid, the additional weight of testing
fluid may render piping supports (as designed) inadequate. This will call for additional
temporary supports. The typical examples are flare and vapor lines. It is preferable that
hydrostatic testing is avoided in such systems and instead pneumatic testing may be specified.

Where air/water tests are undesirable, substitute Muids such as gas oil, kerosene, methanol etc.
shall be used as the testing medium, with due consideration to the hazards involved. These test
fluids shall be specified in the line list given to the contractor.
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5.3.2 Test Pressure

The hydrostatic/ pneumatic test pressure shall be as indicated in the line list or as per the
instruction of Engineer-in-Charge.

The selection of the piping system for one individual test shall be based on the following:
- Test pressure required as per line lisi.
- Maximum allowable pressure for the material of construction of piping.

Depending upon the above requirements and based on construction progress. maximum length
of piping shall be included in each test.

3.3.3  Test Pressure Gauge

All gauges used for field testing shall have suitable range so that the test pressure of various
systems falls in 35% to 65% of gauge scale range. Pressure gage dial shall be minimum of 150
mm, Size of Bourdon shall not be less than 75% of nominal diameter of dial range. Gauge
shall be of a good quality and in first class working condition.

Prior to the start of any test or periodically during the field test programme, all test gauges
shall be calibrated using a standard dead weight gauge tester or other suitable approved testing
apparatus. Any gauge showing an incorrect zero reading or error of more than + 2% of full
scale range shall be discarded. The Engineer-in-Charge shall check the accuracy of master
pressure gauge used for calibration. Calibration certificate shall be furnished for the pressure

gages.

54 Testing Procedure
5.4.1 Hydrostatic Test

All vents and other connections used as vents shall be left open while filling the line with test
fluid for complete removal of air. In all lines for pressurizing and depressurizing the system,
temporary isolation valves shall be provided if valved vents, drains do not exist in the system.

Pressure shall be applied only after the system / line is ready and approved by the Engineer-in-
charge.

Pressure shall be applied by means of a suitable test pump or other pressure source which shall
be isolated from the system as soon as test pressure is reached and stabilized in the system.

A pressure gauge shall be provided at the pump discharge for guidance in bringing the system
1o the required pressure.

The pump shall be attended constantly during the test by an authorized person. The pump shall
be isolated from the system whenever the pump is to be left unattended.

Test pressure shall be maintained for a sufficient length of time not less than 10minutes. Test
pressure shall be released only after physical checking of all the joints and attachments are
completed, to permit thorough inspection of all joints and connections for leakage or signs of
failure. Any joint found leaking during a pressure test shall be retested to the specified
pressure after repair.

The pump and the piping system to be tested are to be provided with separate pressure
indicating test gauges.
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Care shall be taken to aveid increase in the pressure due to temperature variation during the
test.

54,2 Pneumatic Test

When testing with air, pressure shall be supplied by means of a compressor. The compressor
shall be portable type with a receiver, after cooler and oil separator.

Piping to be tested by air shall have joints covered with a soap and water solution so that the
joints can be examined for leaks.

All other details shall be same as per hydrotesting procedure (specified above).
55 Completion of Testing

After the hydrostatic test has been completed. pressure shall be released by opening the vents,
in a manner and at a rate so as not to endanger personnel or damage equipment,

All vents shall be opened before the system is to be drained and shall remain open till all
draining is complete, so as to prevent formation of vacuum in the system. After draining, lines
{ systems shall be dried by air. In services like dry air, ethylene etc., small traces of water can
cause problem. For such lines hot air drying is to be done afier hydro-test.

After testing is completed the test blinds shall be removed and equipment / piping isolated
during testing shall be connected using the specified gaskets, bolts and nuts. These
connections shall be checked for tighiness in subsequent pneumatic tests o be carmied out by
the contractor for complete loop / circuit including equipment (except rotary equipment).

Pressure test shall be considered complete only after approved by the Engineer-in-Charge.
Defects, if any, noticed during testing shall be rectified immediately and retesting of the
system/ line shall be done by the contractor at his cost.

5.6 Test Records

Records in triplicate shall be prepared and submitted by the contractor for each piping system,
for the pressure test done in the proforma provided/approved by the Engineer-in-Charge.
Records shall also be submitted for the PMI undertaken as per EIL Std. Specification No.
6-82-0002.
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1GC Inter Granular Corrosion
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LT Low Temperatune

MR Material Requisition

NACE MR National Association of Corrosion Engineers : Material Requirement
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S8 Stainless Steel
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LD GENERAL

1.1 All pipes and their dimensions, tolerances, chemical composition, physical properties, heat

treatment, hydrostatic test and other testing and marking requirements shall conform to the

latest codes and standards specified in the material requisition (MR). In case of any conflict
amongs! documents attached with the MR, the most stringent shall govemn and Owner’s/

EIL decision shall be final in this regard.

Supplier shall strictly comply with MR/PR stipulations and no deviations shall be permitted.

Post Order Concession/Deviation as mentioned in Cl. 5.17 of Specification for Quality

Management System Regquirements from Bidders (6-78-0001) is not applicable.

1.2 Testing

12.1 Test reports shall be supplied for all mandatory tests as per the applicable material

specifications. Test reports shall also be furnished for any supplementary tests as specified in

the MR & Clauses 1.11 & 1,12

1.2.2  Material test certificates (physical property, chemical composition & heat treatment report

including Chart) shall also be furnished for the pipes supplicd,

1.23  PMI shall be performed as per the scope and procedures as defined in the spec for PMI at

Supplicr’s Works (6-81-0001).

1.2.4 Refer to specification nos. 6-81-0002 and 6-81-0003 for Inspection & Test plans for welded

pipes and seamless pipes respectively.

L3 Manufacturing Processes

1.3.1  Steel made by acid Bessemer process shall not be acceptable.

1.3.2  All longitudinally welded pipes should employ only automatic welding.

14 Pipe shall be supplied in single or double random length of 4 to 7 and 7 to 14 meters

respectively.

1.5 a Scamless and E.R.W, pipes shall not have any circumferential seam joint in a random
length. However, in case of EFs.W pipe, in one random length one welded
circumferential seam of same quality as longitudinal weld is permitted. This weld
shall be at least 2.5 m from either end. The longitudinal seams of the two portions
shall be staggered by 90°. Single random length in such cases shall be 5 to 7 m.

b. Unless otherwise mentioned in the respective material code, E.Fs, W pipes < 36" shall
not have more than one longitudinal seam joint and E.Fs.W pipes = 36" shall not
have more than two longitudinal seam joints,

1.6 Pipes with screwed ends shall have NPT external taper pipe threads conforming to

ASME/ANSI B1.20.1.

L7 Pipe with beveled ends shall be in accordance with ASME B16.25. Weld contours shall be as

follows:
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Material Wall Thickness Weld Contour
Carbon Steel (Except Lp to 22 mm FJ'EUH:E Type A
Low Temp. Carbon Steel) > 2% mm Figure 3 Type A
Upto 10 mm Figure 4
Alloy Sieel, P -
Stainless Steel & > 10 mm & Up o 25 mm Figure 5 Type A
Low Temp. Carbon Steel
> 25 mm Figure &6 Type A

L8 Galvanized pipes shall be coated with zinc by hot dip process conforming to IS 4736 for pipes
to Indian Standards and ASTM AS53 for pipes to ASTM Standards.

1.9 All austenitic stainless steel pipes shall be supplied in solution annealed condition. All types
of 321 or 347 stainless steel pipes shall be in a stabilized heat treated condition. Stabilizing
heat treatment shall be carried out subsequent to the normal solution annealing. Soaking time
& holding temp. for stabilizing heat treatment shall be 4 hrs & 900°C respectively.

110 For welded Carbon steel pipes wherever heat treatment is specified, hardness of weld and
HAZ shall be 200 BHN (max.). For welded Alloy steel pipes, maximum hardness ol weld and
HAZ after heat treatment shall be as per relevant ASTM material specification unless
otherwise specified. In addition, for 9Cr-1Mo-V(P91) pipes, a minimum hardness of 190BHN
shall also be ensured.

LI11  LG.C. Test for Stainless Steels

I.11.1 For all austenitic stainless steel pipes inter-granular corrosion test shall have to be conducted
as per following:

ASTM A262 Practice “B" with acceptance criteria of “60 mils/yvear (max.)".

OR
ASTM A262 Practice E : The bent specimen shall be examined under 20X magnification. The
acceptance criteria is that there will be no crack or fissure in the bent specimen. The bent
specimen shall also be subjected to metallographic examination at 250X magnification to
ensure no crack or fissure. The photograph of the bent specimen along with comments shall be
submitied for review,

1.11.2 When specifically asked for in MR for high temperature application of some grades of
austenitic stainless steel (eg.SS 309, 310, 316, 316H etc.) ASTM A262 Practice “C™ with
acceptance criteria of 15 mils/year (max.)” shall have to be conducted.

1.11.3 For the IGC test as described in 1.11.1 & 1.11.2, two sets of samples shall be drawn from each
solution annealing lot; one set corresponding to highest carbon content and the other set
corresponding to the highest pipe thickness.

L12  All welded pipes indicated as *CRYO’ & ‘LT" in MR shall be impact tested per requirement
& acceptance criteria of ASME B31.3. The impact test temperature shall be -196°C & -45°C
for stainless steel and carbon steel respectively unless specifically mentioned otherwise in
MR.
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1.13  NACE/HIC Requirements
1.13.1, Pipes under “NACE" category and those designated as “HICI™ shall meet the requirements

1.13.2.

114

1.15

116

1.17

I.18.1.

1.18.2.

1.18.3.

I.18.4.

1.19

2.0
2.1

1.1

2.1.2

given in NACE MR-0103 unless mentioned otherwise.

Pipes made from plates and designated as “HIC1™ shall meet the HIC requirements of EIL
specification 6-79-0013 unless mentioned otherwise.

Specified heat treatment for carbon steel and alloy steel and solution annealing for stainless
steel pipes shall be carried out after weld repairs, Number of weld repairs at the same spot
shall be restricted to maximum two by approved repair procedure.

For black or galvanized pipes to IS 1239, the minimum percentage of elongation shall be
20%.

All 1Cr-%4Mo and | %4Cr-Y:Mo seamless pipes shall be normalised and tempered.

For all welded alloy steel pipes with mandatory requirement of heat treatment and
radiography, radiography shall be performed after heat treatment.

For Hydrogen service pipes following special requirements shall also be met:

All carbon steel pipes having wall thickness 9.53 mm (0.375") and above shall be normalised.
Cold drawn pipes shall be normalised after the final cold draw pass for all thicknesses.

All alloy steel (Cr-Mao) pipes shall be normalised and tempered. The normalising and
tempering shall be a separate heating operation and not a part of the hot forming operation.
The maximurn room temperature tensile strength shall be 100,000 psig.

For carbon steel Pipes, hardness of weld and HAZ shall be 200 BHN (max.). For alloy steel
Pipes, hardness of weld and HAZ shall be 225 BHN (max. ).

For all Carbon steel and Alloy steel pipes with wall thickness over 20 mm, Charpy-V Notch
impact testing shall be carried out in accordance with paragraph UG-84 of ASME Section
VIIL, Div-1 for weld metal and base metal from the thickest item per heat of material and per
heat treating batch. Impact test specimen shall be in complete heat treated condition and
accordance with ASTM A370. Impact energies at 0°Celsius shall average greater than 27J (20
fi-Ib) per set of three specimens, with a mimimum of 201 (15 fi-Ib).

For dual grades of 8§ where specified, chemical composition and mechanical properties of
both grades specified shall be ensured.

IBR PIPES
TBR Documentation

Pipes under purview of IBR shall be accompanied with IBR certificate original in Form 11-A
duly approved and countersigned by IBR authority/local authority empowered by the Central
Boiler Board of India (Photocopy of the original certificate duly attested by the local boiler
inspector where the supplier is located is the minimum requirement for acceptance) .

For materials 1'4Cr - Mo (ASTM A335 Gr.Pl1 / A691 Gr.I'4Cr), 2%4Cr - 1Mo (ASTM
A335 Gr.P22 / A69] Gr2W4Cr) & 9Cr -1Mo-V  (A335 Gr.P9l/AG9] Gr9l), Form IH-A
approved by 1BR shall include the tabulation of Et, Sc & Sr values for the entire temperature
range given below, EL, Sc & Sr values shail be such that throughout the temperature range.
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E/15 =
S/15 2 Sa
Se =

where ,

Sa - Allowable stress at the working metal temperature.

E : Yield point (0.2% proof stress at the working metal temperature)

Se : The average stress to produce elongation of |%(creep) in 100000 hrs at the

working metal temperature.
S, : The average stress to produce rupture in 100000 hrs at the working metal

temperature and in no case more thin 1.33 times the lowest stress o produce
rupture at this temperature.

Sa (psi)

Temp("F)
Muaterial

500 | 600 | 650 | 700 | 750 [ 800 | 850 | 900 | 950 | 1000 | 1050| 1100

A335 GrP11 | 1620015700 | 15400 | EST00) 14800| 14400 (14000| 13600| 9300 | 6300 | 4200 | 2800

691 Gr.1%Cr | 18900 LE300| 18000 | 17600 17200| 16800| 16400| 13700| 5300 | 6300 | 4200 | 2800

AJIS Gr.P22/
AG] Gr2lCr

17900 (17900 [ 17900 | 17900 17900( 17700 17100{13600| 10300| 8000 | 5700 | 3800

A33S Gr.Pol/
AG21 Gr.9l

28100 | 27700127300 {26700 | 25900 | 24900 (2370022300 | 20700 | 18000 {14000 10300

3.0
1

3.2

33

34

3.5

Note : S, values shall be as per the latest edition of ASME B31.3 prevailing.
For carbon steel pipes under IBR the chemical composition shall conform to the following:

Carbon (max) - 0.25%
Others (S, P, Mn) - As prescribed in IBR.

The chemical composition as indicated in this clause is not applicable for pipes other than IBR
services.

ACCEPTABLE DEVIATIONS
Pipes to IS 3589 Gr.410 are acceptable in place of IS 3589 Gr.330.

Pipes of Grades 85317 of corresponding material are acceptable in place of Grades SS316 or
§5316(2.5 Mo min.).

Pipes of Grades SS317L of corresponding material are acceptable in place of Grades S5316L
or S83161L(2.5Mo min.).

Seamless pipes are acceptable in place of welded pipes except in the case of welded
S8321/S8321H pipes with nominal thickness greater than 9.53mm.

Dual Grade S8304/3041. conforming to all chemical composition requirements of SS304L and
mechanical properties of 88304 is acceptable in place of SS304L or §8304 grades. Any
specific additional requirements given in the MR shall also be complicd.

Format No. §-00-0001-F1 Rev. 0

Copyrght EIL - All nights reservad

Page 646 0f 6631 - BO57-TENDFR DOC-R957-420-80-44-PG-T-7410 : Rev A



ﬂmew TECHNICAL NOTES FOR

PIPES

HEP P TERA i G gl e U

STANDARD SPECIFICATION No.

6-44-0051 Rev.8
Page 8 of 10

3.6 Dual Grade $5316/316L conforming to all chemical composition requirements of 853161 and
mechanical properties of S$5316 is acceptable in place of S8316L or 58316 grades. Any
specific additional requirements given in the MR shall also be complied.

4.0 HYDROSTATIC TEST

4.1 All pipes shall be hydrostatically tested.
4.2 The mill test pressure shall be as follows:
42.1 Seamless, E.R.W. & Spiral Welded

a) Carbon Steel

Material Std. Tesi Pressure Sid.
ASTM A106 Gr.B ASTM AS30
APl 5L Gr.B, Seamless APl 5L
APL 5L, ERW, APl 5L
API 51, Spiral 1 APLSL
ASTM A333 Gr.3 & 6, Seamless ASTM AS30
ASTM A333 Gr.3 & 6, ER.W ASTM AS30
b) Seamless Alloy Steel
Material Std. Test Pressure Std.
ASTM A335 Gr.PI, P12, P11, P22, P5, P9 ASTM AS30
ASTM A268 TP 405, TP410 ASTM AS30
c) Seamless Stainless Steel
Material Std. Test Pressure Std.
ASTM AZ12 Gr. TP 304, 3041, 304, 316, ASTM ADOD
3l6L, 316H, 321, 347

d) Seamless Mickel Alloy

Material Std. Test Pressure Std.
ASTM B161 UINS NO2200 ASTM Bl161
ASTM BI65 UNS NO4400 ASTM B165
ASTM B167 UNS NOG6OD ASTM B167
ASTM Badd UNS NOG62S ASTM Bdadq
ASTM B407 LUINS NOBBO) ASTM Ba07
ASTM B423 UNS NOBEZS

ASTM B423
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e) Welded Nickel Alloy
Material Std. Test Pressure Std.
ASTM B725 UNS NO2200, ND4400 ASTM BT25
ASTM B517 UNS NOG600 ASTM B5i7
ASTM B443/B474 LINS NO6625 ASTM B4T4
ASTM B424/B474 UNS NOBR2S ASTM B4T4
ASTM B314 UNS NOBEOO0 ASTM B514
422 Eleetric Fusion Welded
a) Carbon Steel & Alloy Steel E.FS.W (16" & ahove)
Material Sid. Test Pressure Sud.
APl 5L Gr.B P=25T/D
ASTM AGT1 Gr.CCaS, 70 (CLA2) S =90% of SMYS
ASTM A6T2 Gr.C60, 65, 70 (CL12,22) Except for API 5L Gr.B
ASTM AGT1 Gr.CF60, 65, 66, 70 (C1.32) S = 85% of SMYS
ASTM AG91 Gr,'"%Cr, 1Cr, 1%Cr, 2%Cr, For APl 5L Gr.R
3Cr, 9Cr (C1.42) T = Nominal Wall Thickness
D = 0.D of Pipe
b Stainless Steel EFS.W (2" to 6")
The hydrostatic test pressure in kg/em’ for the following materials shall be as given
below :
Material Gr.l :ASTM A312 TP 304 /304H /316 /316H /321 / 347 welded.
Material Gr.2 :ASTM A312 TP 304L / 316L welded.
Size Pipe Schedule : 108 Pipe Schedule : 405 Pipe Schedule : B0S
Meterial Material Material Material Material Malerial
Gr. | Gr.2 Gr.| Gr.2 Gr.| Gr.2
z 100 &0 155 130 230 | S0
E Y] &0 155 130 230 14940
4" &0 50 155 130 230 190
[ 63 35 90 75 155 130
c) Stainless Steel E.FS.W (8" and above).
Material Sid, Test Pressure Std.
ASTM A3SE TP 3041, 304, 304H, 316L, P=25T/D
316, 316H, 321, M7 (Classes 1,3 & 4) 5=85% of SMYS
T = Nominal Wall Thickness
D = 0.D of Pipe
ASTM A3SE TP 30410, 304, 304H, 3161, P=25T/D
316, 316H, 321, 347 (Clazses 2 & 5) S=T2% ol SMYS
T = Nominal Wall Thickness
D=0.D of Pipe
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423 Carbon Steel Pipes to BIS Standards
Material Std, Test Pressure Std.
IS 1239 IS 1239
15 3589 IS 3539

4.3 Hydrostatic pressure testing shall be performed using iron free water, which is clean and free
of silt. Test fluid temperature shall be min. 5 °C. Maximum chloride content in water for
hydrostatic testing for SS piping shall be 50 ppm.

50  MARKING AND DESPATCH

5.1 All pipes shall be marked in accordance with the applicable codes, standards and
specifications. In addition the purchase order number, the item code & special conditions like
“IBR™, “CRYO", "NACE", “H2" ete. shall also be marked.

52 Pipes under “IBR™,"CRYO", “NACE" & “H2" shall be painted with one circumferential
stripe of colour red, light purple brown, canary yellow & white respectively for easy
identification. Widih of stripe shall be 12Zmm for pipe sizes lcss than 37 and 25mm for pipes
3" and above.

53 Paint or ink for marking shall not contain any harmful metal or metallic salts such as zine, lead
or copper which cause corrosive attack on heating.

54 Pipes shall be dry, clean and free from moisture, dirt and loose foreign materials of any kind.

55  Pipesshall be protected from rust & corrosion,

56  Rust preventive used on machined surfaces to be welded shall be easily removable with a
petroleum solvent and the same shall not be harmful to welding,

5.7 Both ends of the pipe shall be protected with the following material:

Plain end : Plastic cap
Bevel end , Wood, Metal or plastic cover
Threaded end - Metal or plastic threaded cap

58 Pipes may be provided with plastic push-fit type end caps/ steel caps without belt wire.

59 Steel end protectors to be used on galvanized pipes shall be galvanized, Plastic caps can also
be used as end protectors for galvanised pipe ends.

5.10  If pipes are loaded in stacked condition for transport, then they shall be secured suitably to
ensure that they can be safely transported without damage and unloaded safely.

6.0  REFERENCES

6.1 6-81-0001: Specification for Positive Material [dentification (PMI) at Supplier’s Works.

6.2 6-81-0002: Inspection & test plan for welded pipes.

6.3 6-81-0003: Inspection & test plan for seamless pipes.

6.4 6-79-0013: Material requirements for carbon steel components used in sour service for

petroleum refinery environments
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Abbreviations:

AARH -
AP .
ASME -
ASTM
BGO
BHN
BIS

BS :
BVYIS
BW :
CAT
CEIL. :
CSs :
DFT :
DNV
Dp .
eDMS
IHR
1GC

1S

150
LC

LO )
LT 1
LTCS =
MOV
MP
MR
MACE :
NDT
NPT
PMI
PO

PR

Ra
RFQ
SCRD
55 ;
Sw

OV -
‘\}AFL -

Arithmetic Average Roughness Height
American Petroleum Institute

American Society of Mechanical Engineers
American Society for Testing & Materials
Bevel Gear Operator

Brinne! Hardness Number

Bureau of Indian Stendards

British Standard

Bureau Veritas Industrial Services

Burt Weld

Category

Certification Engineers International Limited
Carbon Steel

Dry Film Thickness

Det Norske Veritas

Dye-Penctrant

Electronic Dogument Management System
Indian Boiler Regulations

Inter Granular Corrosion

Indian Standard

International Organisation for Standardisation
Lock Closed

Lock Open

Low Temperature

Low Temperature Carbon Steel

Motor Operated Valve

Magnetic Particle

Material Requisition

Mational Association for Corrosion engineers
Won Destructive Testing

Mational Pipe Thread

Positive Malterial Tdentification

Purchase Order

Purchase Requisition

Roughness average

Reguest for Quotation

Screwed

Stainless Stee!

Socket Weld

Technischer Uberwachungsverein

Lugged Wafer Type

Piping Standards Commitiee

Convenor:

Members:

Mr. Gi. Balaji

Mr. Udayan Chakravarty

Mr. Rameshwar Prasad

Mr. K. Anjuneyulu (SMED)
Mr. Rajesh Chitara (SMMS)
Dr. Sudip Paul {Structural)
Mr, Harsh Vardhan { Projects)
Mr, P.K. Rai (Construction)
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1.0 GENERAL

11 Vendor shall supply valves in accordance with the valve specification sheets along with
auxiliaries, if any, such as gear operator, bypasses, drains, locking ete. wherever specified in
the specification sheets, subject notes and other enclosures to the material requisition (MR).

1.2 Vendor shall quote in strict accordance with the valve data / specification sheets, subject
technical notes and all other enclosurcs to the MR. For ‘Cal-l valves', no deviations
whatgoever shall be accepted. For Cat-11 Valves, if exceptions/ deviations become absoluiely
must, the same shall be requested as explained in clause 2.3.6 giving reasons for seeking such
exceptions/ deviations. In case Post order concessions/ deviations are unavoidable, the request
must be made by BIDDER through online system of Ell. eDMS in accordance with 6-78-
o001,

1.3 All codes and standards for manufacture, testing, inspection ete. shall be of latest editions as
on issue date of RFQ.

1.4 In case of any conflict amongs! documents attached with the MR, the mosi stringent shall
govern and Owner's/ EIL decision shall be final in this regard.

20 DOCUMENTATION

2.1 All document submissions to EIL shall be through EIL eDMS.

22 For ‘Cat-1" valves. no documents shull be submined with the offer.

2.3 For ‘Cat-1I' valves, vendor shall submit the following documents with the offer:

2.3.1  Manufacturer's complete descriptive and illustrative catalogue / literature.

2.3.2 Demiled dimensioned cross section drawing with parts / material lists, weight etc.

2.3.3  Drawings for valves with sccessories like gear operator, hydraulic / preumatic operator,
motor, extension bonnet, extended stems with stands, bypass etc. giving major saliem
dimensions and weights.

234 One copy of the valve specification sheets signed as “Accepted” by the manufacturer.
Deviations, if any shall be marked as applicable on the valve specification shect.

2.3.5 If the valve is regretied or has no deviation, the manufacturer shall write clearly on valve
specification sheets as “Regret” or “No Deviation”.

2.3.6  Ifthere is any deviation, the same shall be listed clausewise.

23,7  On failure to submit documents as specified in clauses 23.1 10 2.3.6 above, the offer is likely
to be rejecied,

2.4 The following documents shall be submitted through ¢eDMS of EIL after placement of the
order:

Fommat Mo, B-00-0001-F1 Rev. 0 Copyright EIL — All rights reserved
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24.1

244

2.5

3.0

3.1

3.2

For Cat-l valves of size 2" and above where end-to-end/ face-to-face dimensions are to
manufacturers’ standards, detailed dimensioned cross section drawing with parts, materials,
weight, etc. shall be submitied for records/ information.

For *Cat-Il* valves, Vendor shall submit for review drawings mentioned in clauses 2.3.2 &
2.3.3 before start of manufaciure. No other drawings shall be submitted for review unless
otherwise mentioned in MR.

Test report shall be supplied for all mandatory tests as per the applicable code. Test reports
shall also be furnished for any supplementary tests as specified in clauses 3.13, 3.14 & 3.15.

Material test certificates (physical properties, chemical composition & heat treatment report
including Chart) of the pressure containing parts shall be furnished for the valves supplied.
Material test certificates for the other parts shall also be fumnished for verification during
inspection.

In addition to submissions through EIL eDMS, Catalogues/Drawings shall be in submitted in
hard copies (6 sets) and sofl copies (2 CDs/DVDs) along with delivery for Purchaser’s record
for all categories/types of valves.

DESIGN AND CONSTRUCTION

Valve shall be designed, manufactured, tested, inspected and marked as per the manufacturing
standards, design codes and standards indicated in the respective valve specification sheets.
Any conflict between the requisition, enclosures, specification sheets and referred standards/
codes shall be brought to the notice of the purchaser for clarifications and resolution, before
proceeding with the manufacture. The purchaser’s decision shall be final and binding to the
vendor. The drawings submitted for review shall not include any deviations except as
communicated in writing in Deviation permits. The Drawings shall be reviewed only for
design and construction features,

All flanged valves shall have flanges integral {except forged valves) with the valve body.
Flange face finish shall be normally specified in the valve specification sheet as 125 AARH
etc. The interpretation for range of face finish shall be as follows:

Stuck Finish ;1000 pin AARH max.
125 AARH ¢ Serrations with 12510 250 p in AARH
63 AARH : 321063 pin AARH

For all weld end valves with bevel end as per ASME B16.25, the contour of bevel shall be as
follows:

Material Wall Thickness Weld Contour

Carbon Steel (Except Lipto 22 mm Figure 2 Type A
Low Temp. Carbon Steel)

> 22 mm Figure 3 Type A

Aldloy Steel, Upto 10 mm Figure 4

Staini -
LD:::ES’;“F;% Steel > 10 mm & Upto 25 mm Figure 5 Type A

> 25 mm Figure 6 Type A
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3!4

3.5

3.5.1

3.52

3‘&

3.7

3.7.1

3.7.2

3.7.3

Valve ends shall maich thickness of the connecting pipe, Sloping of inside contour of valves
shall be done wherever necessary 1o achieve this.

For flanged valves with ring joint flanges the hardness shall be as follows:

Flange Material Min. Hardness of Groove (BHN)

Carbon Steel 140

1% Crto 5% Cr, 9% Cr 150

SCr-1Mo-V 190

Type 304, 316, 321, 347 164)

Type 3041, 316L 150
Inconel LINS NO6625 220
Incoloy LINS NOSB25 210
Duplex S5 LINS 532205, LINS S31803 250

Following requirements for check valves shall be met over and above the valve specification
sheet requirements;

Unless specified otherwise in the data sheet all check valves 3" & above (except in Class 900,
Class 1500 & Class 2500 rating) shall have a drain boss at location “G™ (Refer Fig.No.| of
ASME B16.34) where pocket is formed in valve body. A tapped drain hole with plug shall be
provided as per ASME B16.34. Threads shall be as per ASME B1.20.1 (Taper) NPT.

For heavy check valves, provisions shall be available for lifting by way of lugs, éye bolts and
other such standard devices.

Il an overlay weld-deposit is used for the body seat ring scating surface, the corrosion
resistance of the seat ring base material shall be at least equal to the corrosion resistance of the
material of the shell,

Following valve bypass requirements shall be met:
By-pass requirement for Gate valves shall be as follows unless otherwise mentioned.

ASME 150 Class O sizes 26" and above
ASME 300 Class On sizes 16" and above
ASME 600 Ciass L sizes 6" and above
ASME 900 Class On sizes 4" and above
ASME 1300 Class U stzes 4" and above
ASME 2500 Class O sizes 3" and above

The by-pass piping arrangement shall be such that clearance between main valve body and by-
pass assembly shall be the minimum possible for layout reasons. Vendor shall follow the
sketch enclosed in Specification No, 6-44-0052-A1.

By-pass valve shall be u globe valve. The sizes shall be as under;

On main valve = 4" : 172"

Format Mo, 8-00-0001-F1 Rew. O Copyright EIL — All nghts resarved
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374

3.9

310

A1

31

313

314

3.15

3.15.

3.152

3.153

On main valve 6" 1o 8" H 34
Oin main valve 10"& above "

By-pass piping shall be of same metallurgy as main valve. The by-pass piping, fittings and
valve tag numbers shall be as specified in Specification No. 6-44-0052-A2. In case detuils of
by-pass arrangement for any Valve tag number is missing, Vendor shall bring the same to
notice of EIL and provide by-pass as per details specified. Bends are not acceptable in place of
elbows except in the location specified in 6-44-0052-A1.

Vendor shall supply the by-pass valve duly tested and fitted to the main valve with proper
supporting from the main valve body, as required. Valves with by-pass shall have the direction
of flow marked on the hypass valve only. By-pass attachment to the main valve body shall
not be screwed. All fillet welds for by-pass installation shall be 100% exumined by DP/MP
test and Butt-weld joints shall be 100% examined by radiography.

Valve body / bonnet shall be forged / cast as specified. Forgings are acceptable in place of
casting but not vice-versa.

Stem shall be forged or machined from forged / rolled bar. No casting is permitied. However,
integral stem of cast material is acceptable for Plug valves.

Stelliting / hardfacing by deposition, shall be minimum 1.6 mm.

Renewable seat rings shall be seal welded for valves of size 3" and above to prevent loosening
in service.

For Low Temperature & Cryogenic valve requirements, refer Specification, No. 6-44-0052-
A3 unless otherwise specified.

For Hydrogen service valve requirements, refer Specification. No. 6-44-0052-A4 unless
otherwise specified.

Valves under ‘NACE' category shall meet the requirements specified in MR-0103 unless
otherwise specified.

For all austenitic stainless steel valves Inter Granular Corrosion (1GC) test shall be conducted
as por the following:

ASTM A262 Practice *B’ with acceptance criteria of “60 mils/year (max.)’ for all materials -
forged, rolled, wrought and casting.

O
ASTM A262 Practice “E' with accepiance criteria of *No cracks as observed from 20X
magnification' for all materials other than castings. ‘Microscopic structure to be observed
from 250X magnification’ in addition.

When specifically asked for in MR for high temperature application of some grades of
austenitic stainless steel (eg. $8309, 310, 316, 316H etc.) ASTM A262 Practice *C' with
acceptance criteriz of *15 mils/year (max.)’ shall be conducted.

For the IGC test as described in Clauses 3.15.1 & 3.15.2, two sets of samples shall be drawn
from each solution annealing lot, One set shall correspond to the highest Carbon content and
the other to the highest pressure rating. When lesting is conducted as per practice 'E’,
photograph of the microscopic structure shall be submitted for record.

Format Mo. 8-00-0001-F1 Rev. 0 Copyrighl EIL — All rights resened

Paade 2656 of 66231 - BO57-TENDFR DOC-R957-420-80-44-PG-T-7410 - Rev A



STANDARD BPECIFICATION Na.
ENGINEERS TECHNICAL NOTES
ﬁ%@m# LIMITED FOR VALVES 6-44-0052 Rev. 9

[ ol e B o e | ————

_PageBofis

316

All types of 321 or 347 stainless steel valves shall be in a stabilised heat treated condition.
Stbilising heat treatment shall be carried out subsequent to the normal solution annealing.
Soaking temperature and holding time for stabilising heat treatment shall be 900°C and 4
hours respectively.

317 Spiral wound bonnet gaskets are to be provided with innerlouter ring except when
encapsuluted gaskets type body-bonnet joints are employed. Outer ring may be avoided in
case of non-circular spiral wound gasket used in Class 150 valve provided the outermost layer
of spiral wouches the bolts ascertaining the centering.

318  All Stainless Steel Castings shall be solution heat reated.

3.1%  Only normalized and tempered material shall be used in the following specifications:

Castings :  A217 Gr.WCI, A217 Gr.WC4, A217 Gr.WCS, A217 Gr,WChH, A217
Gr.WCY, A217 Gr.C5, A217 Gr.C12
Forgings : AlB2GrFII C12,A182GrF12Cl2

3.20  Ball / Plug / Butterfly Valves

3.20.1  As a prequalification, fire safe test as per APl 607 / API 6FA / BS EN IS0 10497 (Supersedes
BS 6753 Part I1) shall be carried out on soft seated ball, plug & butterfly valves and also on
lubricated plug valves. The test shall be witnessed and certified by a third panty inspection
agency like Lloyds, BVIS, DNV, TUV or EIL/ CEIL unless otherwise specified. The vendor
has to submit test certificate for the particular design of the valve offered, if fire safe design is
required as per the Valve Material Specification sheet,

3.20.2 Each valve shall be supplied with a lever / wrench except for gear operated / motor operated
valves.

3.20.3 Sofi-seated ball, plug & butterfly valves shall be supplied with antistatic devices.

3.20.4 BW/ SW end ball valves shall have a 100 mm long scamless pipe nipple welded to each end
of the valve. Nipples are 1o be welded prior to assembling soft seats / seals. Specifications of
the nipples shall be as indicated in the MR.

3.20.5 The ball of ball valve shall not protrude outside the end flanges of valve.

3.20.6 Ball valves shall be of floating ballftrunnion mounted type as per following:

Class 150 A" & helow Floating ball

10" & above Trunnion mounted
Class 300 4" & below Floating ball

6" & above Trunnion mounted
Class 600 1.5" & below Floating hall
& above 2" & above Trunnion mounted

3.20.7 Unless otherwise specified in the data sheets, bore of all reduced bore ball valves shall be
limited to one size lower than the nominal bore.
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3.20.8 In case of ball valves, the ball shall have a cylindrical bore and shall be of solid construction
except in the case of rising stem ball valves or where otherwise specified.

321  Motor Operated Valves:

3.21.1 The MOVs are 1o be installed in an open area and the actuators shall be suitable for all
weather conditions, The testing of complete assemblies of MOVs along with the actuators
shall be done by the supplier at his works.

3.21.2 Vendor shall be solely responsible for selection of suitable actuators & actuator centrol
system. Vendor shall be single poini responsible for the complete system (i.e. valves,
actuators, actuators control system etc. ).

3.213 Valve with motorized actuators shall be suitable for installation in horizontal/vertical lines.
3.21.4 All MOVs shall be provided with hand wheel for manual operation.

3.22  In case flange dimension standard / Butt weld end thickness have not been specified in Valve
Material Specification attached with the MR, Vendor to obtain the same from EIL and supply
strictly in line with specifications.

3.23  Yoke material shall be same as bonnet material where maximum temperature specified is
more than 427°C.

3.24  Face to Face / End to End Dimensions of Valves:
The Face to Face dimensions for Flanged valves and End to End Dimensions for Butt Welded
Valves shall be strictly as given below unless otherwise specified in the VMS sheet. Valves
with Face-to-Face/End-to-End dimensions as per Manufacturers’ Standards are acceptable
only where not covered in the Dimension Standards listed below.

3241 Gate Valves:

Type Face-to-Face/End-to-End Dimension

Flanged End Dimension ‘A’ for Solid Wedge & Double Disc Gate Valves
as per ASME B16.10

Butt Welding End Dimension ‘B’ for Short Pattern Gate Valves up to the sizes

covered in ASME B16,10.

For sizes not covered under Short Pattern, Dimension ‘B’ for
Long Pattern Gate Valves as per ASME BI6.10 shall be

follewed,
3.24.2 Globe Valves;
Type Face-to-Face/End-to-End Dimension
| Flanged End Dimension “A’ for Globe Valves as per ASME B16.10
Butt Welding End Dimension ‘B’ for Short Pattern Globe Valves up to the sizes

covered in ASME B16.10.

For sizes not covered under Short pattern, Dimension ‘B” for
Long Patiern Globe Valves as per ASME B16.10 shall be
followed.
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3.243 Check Valves:

Tyvpe Face-to-Face/End-to-End Dimension

Flanged End Swing Check | Dimension ‘A’ for Swing Check Valves as per ASME B16.10

Butt Welding End Swing | Dimension ‘B’ for Short Pattern Swing Check Valves up 1o
Check the sizes covered in ASME B16.10.

For sizes not covered under short pattern, Dimension ‘B" for
Long Pattern Swing Check Valves as per ASME B16.10 shall
be followed,

Lugged/Double Flanged As per API 594

Dual Plate Check Valves

3.24.4 Ball Valves:
The face-to-face dimensions of all ball valves shall be same as those of gate valves of the
corresponding ASME Class rating as given in Clause 3.24.1 (except 10" onwards in Class 150
where the face-to-face dimensions shall be as per ASME B16.10 long pattern).

3245 Plug Valves:

| Class Rating Face-to-Face Dimension
Class 150 Short Pattern as per ASME B16.10 up to 127
Ventun Pattern as per ASME B16.10 for above 127
Class 300 & 600 Short Pattern as per ASME B16.10 up 1o 47
Venturi Pattern as per ASME B16.10 for above 4"

3.24.6 Butterfly Valves:

The face to face dimensions for butterfly valves shall be as per BS EN 558/API 609, For Class
150 Butterfly valves, Series 13 shall be followed and for Class 300 Butierfly valves, Series 14
shall be followed, unless otherwise specified.

325  In addition to all types of BW/SW ball valves, any other type of soft seated BW / SW end
valve shall have a 100 mm long seamless pipe nipple welded 1o each end of the valve, Nipples
are 10 be welded prior to assembling soft seals / seals. Specifications of the nipples shall be as
indicated in the MR,

3.26  All Buit welds shall be 100% radiographed and all socket welds shall be 1009 DP/MP tested.
327  Fugilive Emission Requiremenis:

Unless otherwise mentioned in VMS sheet, all valves with stem packing shall comply with the
fugitive emission requirements detailed below as a pre-qualification,

3.27.1 Gate valves as per API-600 and all Gate/Globe valves as per API-602 shall comply with
fugitive emission requirements of AP| 624,

Gate valves of Class rating 900 & above, Gate valves of size 26™ & above and Globe valves of
size 2" & above or valves where AP1-624 is not applicable due to non-graphite stem packing
material, shall comply with Fugitive emission requirement of 150-15848-1.
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3.27.2 Quarter turn valves shall comply with Fugitive emission requirement of AP1 641.Quarter turn

3273

3.28

3.29

3.30

i

‘il

valves where API-641 is not applicable due to non-graphite stem packing material, shall
comply with Fugitive emission requirement of 1SO-15848-1.

As & prequalification, Fugitive emission type test as per Cl. 3.27.1 & 3.27.2 above shall have
been carried out and the test shall have been witnessed and certified by a third party inspection
agency like Lloyds, BVIS, DNV, TUV or EIL/ CEIL unless otherwise specified. The vendor
has to submit test certificate covering the entire range of valves to be supplied.

Vendors who do not have Fugitive emission Type test certificate covering the range of valves
to be supplied, shall conduct the requisite test within 12 weeks from the date of purchase
order or within contractual delivery date, whichever is earlier,

In case of non-conductance of Fugitive emission type test(s) within time frame specified
above or failure in the testis) conducted after receipt of order, the owner reserves the right to
invoke any of the provisions of the purchase order including cancellation of the purchase order
al the risk and cost of vendor.

Valves specified as LO (Lock open) and LC (Lock closed) shall be supplied with suitable
arrangement for locking in open as well as in closed position. Lock is included in vendor's
scope of supply.

For Lugged Wafer Type (WAFL) Butterfly Valves, lug shall be provided for each bolt.

For butterfly valves, where bolting for tapped hole in body is being supplied by Vendor and
diameter of the bolting is more than or equal to 1%, the bolting supplied shall be studs to
ASME B18.2.1 with two nuts.

For Gate and Globe valves, the stem surface area in contact with the packing shall have a
surface finish, Ra, of 0,80um (32pin.) or smoother, unless otherwise specified.

OPERATION

Gear operation shall be provided as under as a minimum, unless otherwise specified:

Valve Type Class Size Requiring Gear-Operator

Gate Valve, Globe Valve & | 150 Class 12" and larger
Diaphragm Valve 300 Class 12" and larger
600 Class 10" and larger
900 Class 6" and larger
1500 Class 3" and larger
2500 Class 3" and larger
[ Rall Valve / Plug Valve 150 Class 6" and larger
im:ﬂ pressure bulance | 305 Class | 6” and larger
600 Class 4" and larger

Ball Valve / Plug Valve 900 Class 3" and larger

{Other than pressure balance | 1znn tlage Ed
brasigdimend 1500 Class and larger N

Butterfly Valve 150, 300 Class 6" and larger
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For sizes lower than these ranges, hand wheel / lever / wrench shall be provided. For pressure
balance plug valves manuficturer’'s recommendation shall be accepiable provided the
requirements specified in clause 4.6 are met.

4.2 Ciear operator shall be provided, with position indicators for open / close positions end with
limit stops. (Limit stops are not applicable for gate valves). Gear box shall be fully encased
and weather proof.

43 Where gear operator is not called for as per Clause 4.1 but vendor recommends a gear
operaior, the same shall be highlighted.

4.4  Gear operator shall be so designed as to operute effectively with the differential pressure
across the closed valve equal to the cold non-shock pressure rating.

4.5 Ball, plug and butterfly valves, shull have “Open” position indicators with limit stops.

4.6 Hand-wheel diameter shall not exceed 750mm and lever length shall not exceed 500mm on
either side. Effort 1o operate shall not exceed 35 Kg at hand-wheel periphery. However, failing
to meet the above requirements, vendor shall offer gear operated valve and quote as per clause
4.3,

5.0 INSPECTION AND TESTING

5.1 Every valve shall be subjected to all the mandatory tests and checks called in the respective
codes / data sheet by EIL inspeetion or any third party as approved by the purchaser. For IBR
valves refer clause 7.0.

52 Every valve, its components and auxiliaries must be subjected to all the mandatory tests and
checks called for in the respective codes, data sheets ete. by the manufacturer.

5.3 Though the extent of inspection shall be as under, exact extent with hold points shall be
decided by Ell. regional inspection office and recorded in the form of inspection plan, In case
of third party inspection, the inspection plan shall be approved by the purchaser.

Forged Valves:

1. Wisual and dimensional inspection.

2. Review of material test certificates.

3. Any mandatory or supplementary lest,

4. Hydrustatic test on 10% valves selecied on random basis.

5. Strip check is required for 1% of total ordered guantity of Gate & Globe valves (min. 1
No.) for each Valve sheet no., however, strip check is not required for CS/ Brass/ Bronze
material valves with |3% Cr/ Brass/ Bronze trims.

6. Type test certificate for Fugitive Emissions as per Cl. 3.27.3.

7. Positive Material |dentification

8. Typetest certificates for cryogenic & Fire safe test to be submined.

Cast Steel Valves:

l. Visual inspection with accepiance standards as per MSS SP-55 and dimensional
inspection.

2. Review of material test certificates,
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3. Review of radiographs and radiographic rcports or any other NDT tests wherever
applicable as per data sheet.

4. Any mandatory or supplementary tesi.
5. Hydrostatic test 100% for body, 10% other test.

6.  Strip check is required for 1% of total ordered quantity of Gate & Globe valves (min. |
No.) for each Valve sheet no., however, strip check is not required for CS/ Brass/ Bronze
material valves with 13% Cr/ Brass/ Bronze trims.

7.  Type test certificate for Fugitive Emissions as per Cl. 3.27.3,
8. Positive Material Identification
9.  Type test certificates for cryogenic & Fire safe lest to be submitted.

Samples for sirip check shall be selected at random and shall generally be in the highest size in
the lot.

54 In case of motor aperated or actuator operated valves, functional / operational checks as per
the requirements of the specifications shall be made on each valve.

6.0 RADIOGRAPHY OF CAST VALVES

6.1 Valve castings shall undergo radiographic examination as specified below.

Material Rating Size Range Radiography
All Class 150 24" and below NIL**
26" and above* 100%
Class 300 16" and below NIL**
18" and above 100%
Class 600& above | All sizes 100%

* No radiography is required for valves of size 26" and above in cooling water service.

**For sizes 24" & below in Class 150 and 16" & below in Class 300, radiography percentage
if specifically mentioned in individual valve material spec sheet shall govern.

Radiography specified as random 10% or 20% etc. in the respective valve data sheet implies
10% or 20% etc. of number of valves ordered against each item number with a minimum of
one valve against each item.

6.2 Radiography procedure, areas of casting to be radiographed shall be as per ASME B16,34 and
acceplance criteria shall be as per ASME B16.34. However for areas of casting to be
radiographed for types of valves not covered in ASME B16.34, vendor shall radiograph
castings in line with ASME B16.34,

6.3 For random radiography wherever specified in individual data sheets, the sampling shall be
per size of the quantity ordered for each foundry.

64  Radiography wherever specified in the data sheets or as per clause 6.1 shall be done by X-ray /
y-ray to get the required sensitivity.
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7.0 IBR CERTIFICATION

7.1 For valves described “IBR", valves shall be in accordance with the latest IBR (Indian Baoiler
Regulation) including the requirements specified in the specification,

Vid For SW / BW end carbon steel valves under I1BR, the chemical composition shall conform to
the following:
Carbon (Max) . 0.25%
Others (8, P, Mn) 1 As per IBR

73 Valves coming under the purview of “IBR™ (Indian Boiler Repulations) shall each be
individually accompanied by IBR certificate original in Form 11-C duly approved by IBR
authority / local authority empowered by the Central Boiler Board of India. Photocopy of
original certificate duly attested by the local boiler inspector where the supplier is located is
the minimum requirement for acceplance.

7.4 All“IBR" valves shall be painted red in body-bonnet / budy-cover joint,

k.0 MARKING

5.1 Valve markings, symbols, shbreviations ete. shall be in accordance with MSS-5P-25 or the
standard referred in specification sheet as applicable. Vendor's name, valve rating, malerial
designation, nominal size, direction of flow (if any) etc. shall be integral on the body.

82  Each valve shall have a corrosion resistant tag giving size, valve lag / code no., securely
attached fo the valve body,

8.3  Paint or ink for marking shall not contain any harmful metal or metal salts such as zinc, lead
or copper which cause corrosive attack on heating.

84  Carbon Steel / Alloy Steel valves shall be painted with one coat of inorganic zine silicate
(minimum DFT 65 10 75 microns).

210 DESPATCH

9.1 Valve shall be dry, ¢iean and free from moisture, dirt and loose foreign materials of any kind,

9.2 Valves shall be protected from rust, corrosion and any mechanical damage during
transportation, shipment and storage.

9.3 Rust preventive on machined surfaces to be welded shall be easily removable with a
petroleum solvent orshall not be harmful to welding.

9.4 Each end of valve shall be protected with the following materials:
Flange Face : Wood or Plastic Cover
Bevelled End - Wood or Plastic Cover
SW & SCRD. End 3 Plastic Cap

9.5  End protectors of wood / plastic to be used on flange faces shall be attached by at least three
bolts and shall not be smaller than the outside diameter of the flange. However, plastic caps
for SW & SCRD end valves shall be press fit type.
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9.6 End protectors 1o be used on bevelled end shall be securely and tightly attached.

9.7  For special service valves additional requirement for despaich shall be as prescribed in data
sheat.

10.0 ATTACHMENTS

6-44-0052-A1 : Bypass Piping Arrangement

6-44-0052-A2 : Specifications for Bypass Piping. Fittings and Valves

6-44-0052-A3 : Special Requirements for Low Temperature and
Cryogenic Valves

6-44-0052-A4 ; Special Requirements for Hydrogen Service Valves

1.0 REFERENCES

6-78-0001 : Specification for Quality management system
requirements from bidders

6-78-0003 : Specification for documentation requirements from
suppliers

6-81-0001 : Specification for Positive Material Identification
(PMI) at Supplier's Works

6-81-0004 : Inspection and Test plan for Valves
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BYPASSE PIPING ARRANGEMENT
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WNOTES:
1. The orientation & location of handwheel of bevel gear operator & the bypass arrangement
shall be strictly as per this sketch,
2. The bypass conncction ends including connection to boss in main valve body shall be
socket welded upto 600# and butt welded for 900# and above rating.
3 The bypass arrangement shall be properly clamped to & supported by the body of the
main valve.
4. Basic design of bypuss shall be 10 MSS-SP-43,
5. Material of bypass pipe & 90° elbows shall be same or equivalent 1o the body material as
indicated in Specification No. 6-44-0052-42.
b. This sketch is applicable for both BGO & NON-BGO Valves,
A Vendor shall furmish dimensions 1.1 1o L8,
-8 Stem shafl not be horizonal in the ¢ase of CRYD Valves,
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SPECIFICATIONS FOR BYPASS PIPING, FITTINGS AND VALVES

Bypass | Remarks
Class (Main
Pipe Fittings Valve
Valve Shi.no.) Sht.no.
ATA(S1301),
AZA(51321),
A39A (51321),
ﬂfﬁ;m}} ASTM A106 Gr.B (SMLS) ASTM A105
] (L] iy .- LU
Ai3acison, [05™1.5%S160 0.5"-1.5": SW 60004 52001
BIA(51401),
BOA(51401),
DIA(51501),
DYA (51501)
ASTM A 106 Gr.B (SMLS) ASTM A105
g::g:ig;g‘ 0.5%-0.5" : XXS 0.5"-0.5" : SW 9000# 52001
0.75"-1.5": S160 0.75%-1.5": SW 60004
AI3A(51301), |ASTM A106 Gr.B (SMLS) ASTM A105 <01
BI3A(S1401) |0.5"-1.5" : XXS 0.5"-1.5" - SW 00004
A2A(51302), |ASTM A106 Gr.B (SMLS)- IBR | ASTM A 105 - IBR
BIA(51402), |0.5"-0.75": S160 0.5"-0.75": SW 6000# 52002
D2A (51502)  |1.0"-1.5": XS 1.0%-1.5" - SW 30008
ASTM
A4A(S1303), |ASTM AI33 Gré (SMLS)LT Q3600 1 oy 1o
B4A (51403), |0.5"-0.75": S160 MG L 52003
D4A (51503 1.0%-1.5" : X8 0.50.75° S 60008
OIS [AFLS 1.0"-1.5" - SW 3000#
ASTM A106 Gr.B (SMLS) -H2 |ASTM A 105 - H2
Eéi g'{;ﬁ’l 0,5"-0.75": S160 0.5"-0,75": SW 60008 $2004 | Note-l
1.0°-1.5" XS 1.0"-1.5" : SW 30008
ASTM A 106 Gr.B (SMLS) ASTM A 105
ATA (51307) | 0.5"-0.75" : S160 0.5"-0.75": SW 60008 52007
1.0%-1.5" XS 1.0"-1.5" : SW 3000#
AI6A (51311), ﬂﬂ'ﬁ A106 Gr.B (SMLS)- |\ erat A105- NACE
BI6A (51411), - 0.5"-0.75" : SW 9000H s2011 |
0.5"0.75" : XXS L Note-1
DISA (SI511) |1 3.0 02 Soen 1.0%-1.5" SW 60004
AT9A (31313), |ASTM A 106 Gr.B (SMLS) ASTM A105
BI9A (51413), |0.5°-1.5": S160 0.5"-1.5": SW 6000# 52013 |Note-]
DI9A (51513)
E1A (51601), |ASTM A106 Gr.B (SMLS) it T 1 i
FIA (51701)  |0.5%1.5": S160 S :
0.5"-1.5" : BW, 5160
WPE/
E2A (51602), |[ASTM A106 Gr.B (SMLS)- IBR | Ao 1M 4233 Gr.WPS
o el Sy ASTM A105 - IBR 52102
( ) Co 0.5"-1.5" : BW, §160
ESA (51604), |ASTM A106 Gr.B (SMLS) - H2 igj‘l:m ﬁg; ?ﬁ:‘w N —
FSA (51704)  |0.5"-1.5": S160
0.5"-1.5" : BW, S160
ASTM A 106 Gr.B (SMLS) ASTM A234 Gr.WPB/
0.5"-1.5" : SCH XXS ASTM A105
E9A (51603), 0.5".1.5" ; BW, SCH 52105
F9A (51705) i
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Remarks
Class (Main Bypass
Valve Sht.no.) Pipe i 5‘;:_’::
ASTM A 106 Gr.B (SMLS) ASTM A234 Gr.WPD/ Note-1
E19A (51613), |0.5"-1.5" : SCH XXS ASTM A105
52113
F10A (51713) 0.5"-1.5" : BW, SCH
XXS
ASTM A 106 Gr.B (SMLS) ASTM A105
ii;"ﬁ;:m] 0.5"-0.75" : S160 0,570,757 SW 60004 52085
A1 1.0"-1.5": XS 1.0°-1.5" : SW 3000#
B1D(51430), |ASTM AZ3SGrPTI(SMLS) ASTM A182 Gr.F11012
DID (31530, |037-0.75" : 5160 0.57-0.75": SW 6000# 52030
L 1.07-1.5": XS 1.0°-1.5" : SW 30008
ASTM A335Gr.P11 (SMLS)-  |ASTM A 182 Gr.F11CL2 Note-1
IBR - IBR
D2DGISIY (g svp.75° - S160 0.57-0,75": SW 60004 52031
1.0"1.5" X8 1.0°-1.5" : SW 3000%
BSD (51432), | ASTM 335Gr.P1I(SMLS) H2 ’“ﬁg MANS2 GrEICl Note-1
DSD (51532) ?3?;5 ig'ﬁ” 0.5"-0.75"; SW 6000# AN
s 1,0"-1.5" : SW 3000#
ASTM A335Gr PZ2(SMLS) 0.5°- | ASTM A 182 Gr F22C1L3
BIE(51433)  |0.75": S160 0,57-0.75"; SW 6000% 52033
1.0%-1.5": X8 1.0-1.5" : SW 3000¢
ASTM A335GrPI2(SMLS) - |ASTM A 182 Gr F22C13 Note-1
H2 “H2
DSE(S1534) 14 on.0.75" - §160 0.5"-0.75": SW 60004 3204
1.0"-1.5" XS 1.07-1.5" : SW 30004
ASTM A335 Gr.PS(SMLS) ASTM A 182 Gr.FS Note- 1
;:E g;:i:; 0.57-0.75" : $160 0.57-0.75": SW 60004 52036
1.0°-1.5": XS 1.0"-1.5" ; SW 3000#
BIF (51436) | ASTM A335 Gr.P3(SMLS) ASTM A 182 Gr.F5 2036 | Note-l
0,5"-1.5" : XXS 0.5"-1.5" : SW 9000#
A4G (51339), |ASTM A335 Gr.PO(SMLS) ASTM A 182 Gr.F9 Note-1
BAG (51439)  |0.5"-0.75" : S160 0,5"-0.75": SW 60004 52039
1.0%-1.5": XS 1.0"1.5" : SW 3000#
ASTM A335 Ge.P11 (SMLS) - |ASTM Noge-1
A234Gr.WP11CL.1/
F2D(51731) |IBR oA i s | A3
0.5"-1.5" : S160 Ben 0 B 8160
ASTM A335 Gr.P91 (SMLS) - |ASTM A234Gr.WPO1/ Note-]
IBR A182 Gr.F91 - [BR
F2G (317GG) g sn.0.75" - 5160 0.5"-0,75" - §160 5140
1.0°-1.5" XS L0"-1.5%: XS
ASTM A335 Gr.P91 (SMLS) - |ASTM A234Gr. WP91/ Note-1
& 1 i i -
G2G (518G4) ftfsrf-i 0" 8160 ;;-21%{' f;llﬁi.:ﬂﬂ 220
1.5"-1.5" XXS 1.5%-] 5% XXS
ASTM Mote-1
ESE (S1634) | 'en 075m - 5160 A182 Gr.F22013 - H2 52134
l.ﬂ"*l leh };:S ﬂ.j"-ﬂ,TS' H Bw. Slﬁﬁ
e 1.0%1.5" : BW. XS
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STANDARD EPECIFICATION Na.
SPECIFICATIONS FOR BYPASS
@e% PIPING, FITTINGS AND VALVES “"ﬂ:ﬂ-:ja“"-’
_Page

Bypass Remarks

Class (Main
Pipe Fittings Valve
Valve Sht.no.) Shi.no.
s Eg } ;:gg ASTM A312TP30ASMLS) | ASTM A182 Gr.F304
10550757 - BOS 0.5"-1.5" : SW 30008 32045
BIK(51445), | |'on1 s 408
DIK (51545) L o
A2K (51346), | ASTM ASTZTPI0(SMLS) - |ASTM A182 GrF304 -
B2K (51446), |CRYO CRYO 52046
v |0.5%0.75" : 808 0.5%-1.5" : SW 30004 2
DIK (51546) | ge} % 408
BAK (51448), |ASTM A312TP304H(SMLS) |ASTMAIS2GrF30H | cpoee
B3k (51448) 0.5"-1.5" :E 'ﬂ.5"=|_._§_": SW 30004H
AGK (51350), | ASTMAS 12TP304L(SMLS) _ |ASTM AI182 Gr.F304L
AIK (51350), |0.57-0.75" : 808 0.5%-1.5" SW 30004 52050

B6K (51450) 1.0"-1.5": 408
ASTM A312 TP316(SMLS) ASTM A182 Gr.F316

AlM(51361), - pEs o g oam 5
BiM(sids)) [05075 l‘.ﬂg}s 0.57-1.5": SW 3000# 52061
ASTMAII2TPI 16H{SMLS) - ASTM ALE2 Gr.F316H -
H2 H2
BSM (51462) ;) 5+ 975" ; 808 0.5"-1.5" SW 30004 52062
|.0%1.5%: 408
ASTM A312 TP321(SMLS) _ |ASTM A182 Gr.F321
B3M (51463) 0.5"-0.75" : 80S 0.5"-1.5": SW 30004 52063
1.0%1.5": 408
ASTMA3I2ZTPIT6LISMLS) ASTM AIBZ Gr.F31aL
AIN(51366), ;) v g75% . 808 0.5"-1.5": SW 3000# 52066
BIN(51466) |} 04 ) 57 408
ASTM A312 TPI1GL (SMLS) ASTM A182 Gr.F316L
BaMN (31471) 0.5"-0.75" - B80S 0.5"0.57-1.5" SW 3000# 52071
1.0"1.5": 408

In case specifications for bypass of any specific VMS sheets are not available in the MR,
Vendor to obtain the same from EIL and supply strictly in line with specifications.

MNotes:
1. All welded joints shall be post weld heat treated. Procedure for Post weld heat treatment
shail be in accordance with ASME B31.3.
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SPECIAL REQUIREMENTS FOR LOW TEMPERATURE & CRYOGENIC VALVES

1.0 SCOPE
All valves of Low Temperature Carbon Steel (L.TCS) and all grades of austenitic S8
(CRYO) material are categorized as cryogenic valves, All these valves shall have
extended bonnet. The bonnet extension shall be as per VMS sheets (BS 6364/ BS EN IS0
28921-1) except check valves,

1.0 QUALIFICATION CRITERIA
For Limited Enquiries (Non NIT enquiries)

2.1 Vendors who satisfy both the requirements given below shall be considered
qualified :

8. Vendor should be enlisted with EIL for any cryogenic valve irrespective of type,
size, rating and metailurgy

b, Vendors should be enlisted with EIL. for the same type, material, size and rating of
non-cryogenic/cryogenic valve as the eryogenic valve quoted for

2.2 Qualified Vendors who do not have cryogenic test reports covering the range of
Cryogenic valves quoted for, shall conduct cryogenic test per clauses 3.0 within 12
weeks from the date of purchase order.

2.3 Clauses 2.1 and 2.2 of this Annexure shall be read in conjunction.

30 CRYOGENIC TEST
31 Vendors to fumish copies of cryogenic test certificate for tests as per details given below:
LL1  Test shall be as per VMS sheets (BS 6364/ BS EN S0 28921-2).

3.1.2  Test temperature, unless specifically called for otherwise in the individual MR,
shall be -45°C for LTCS and -196°C for all grades of austenitic stainless steel,

3.1.3  Tests carried out on a particular size of one type of valve, pressure rating and
material shall qualify all sizes equal 1o and below the test valve size for the
same type, pressure rating and material. In case of austenitic 58 any one grade
would qualify for all other grades of austenitic SS.

314 Tests should have been witnessed and certified by any third party inspection
agencies fike M/s Lloyd, BV, DNV, TUV or EIL/ CEIL.

3.1.5  Test conducted previously and witnessed by inspection agencies listed above
shall be considered acceptable and need not be repeated,
i2 Post Order Testing Procedure

32.1. Before conducting post order testing, vendor shall obtain approval for the
following from TPIA:
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4.0

6.0

7.0

322

3.2.3,

a. Test procedure and Schematic of test rig with complete details as per standard
specified in VMS sheet (BS 6364/ BS EN 150 28921-2).

b. Cross-section drawing of the valve with material of construclion.

Test has to be conducted irrespective of the service on largest size for each type of
valve and for each material and class rating. Vendor shall offer one, two or three
valves for selection of test valve by inspector depending upon whether quantity of
largest valve in the order is one, two or three and more than three respectively.

In the event of failure of the test valve to meet the specification requirements, the
vendor shall conduct test on two more valves, These two valves which pass test
successfully, are of lower size, then the qualification will be valid only to sizes
upto which test has been conducted successfully.

In case of non-conductance of cryogenic test(s) within 12 weeks or failure in the
test(s) conducted after receipt of order, the owner reserves the right to invoke any
of the provisions of the purchase order including cancellation of the purchase
order at the risk and cost of vendor.

Bonnet extension, wherever specified in the valve sheet shall be for “non cold box
application” unless otherwise specified in the MR. Even if not called for in VMBS, valves
indicated as “LT" or “CRYQ" shall be supplied with bonnet extension.

If the valves are supplied in accordance with BS EN 1SO 28921-1, Bonnet extension in
LT service shall be as per values specified for -51 Deg.C 10 -109 Deg.C.

Bonne! and Gland extension joints shall be of butt welded/integrally cast construction.

Repair welding procedure for austenitic stainless steel valves in “CRYO™ service shall

have

to be qualified for impact test as per ASME B31.3. Minimum acceptable impact

energy shall be 20 J or lateral expansion of 0.38 mm at temperature of -196°C.

Wherever impact test of §5 studs / nuts is called for in the data sheet, the impact value
shall be 27 J at the intended service temperature specified in the data sheets.

Format No. 8-00-0001-F1 Rev. 0 Copyright EIL — All ights reserved

Paade 2670 of 6631 - BO57-TENDFR DOC-R957-420-80-44-PG-T-7410 - Rev A



BTRAZIET #, ENCINEERS SPECIAL REQUIREMENTS FOR = DARD SPECIFICATION No.
mm@!ﬂa LUMITED  4yDROGEN SERVICE VALVES 6-44-0052-A4 Rev.9

S Y [ e TR
Page 1ol 2

SPECIAL REQUIREMENTS FOR HYDROGEN SERVICE
1.0 GENERAL

1.1 These requirements are applicable for valves used in Hydrogen service. These are in
addition to the requirements deseribed in “Technical Notes for Valves” Spec. No, 6-44-
0052, and shall be read in conjunction with this specification.

1.2 All cast valve flanges & bodies with flange rating of Class 900 or greater shall be
examined in accordance with paragraphs 7.2 through 7.5 of Appendix-VIl of ASME
SEC-VIII, DIV.1, regardless of casting quality factor,

1.3 Body / bonnet [ cover joints & stuffing box of all valves shall have low emission. One
valve per metallurgy, per rating, per size shall be helium leak tested as per ASME Sec.V,
Subsection A, Article 10 (Detector Probe Technique), Appendix IV at a minimum of
25% of the allowable (rated) cold working pressure. Selection of valves for helium leak
test shall be at random. Test duration shall be as follows:

Test Duration in Minutes
Pressure Class
Mominal Size
Upto 300 600 800 & 900 1500 2500
Upto 2" 3 & 9 12 12
3" to &" 6 9 12 15 18
8" to 168" 9 9 12 15 18
18" 1o 24" 9 12 15 18 21

The valve shall show no leakage. No leakage is defined as a total leakage rate of Jess than
0,000 1 mlfs of helium,

2.0 Only normalized and tempered material shall be used in the following specifications:

Castings  :  A217 Gr.WCI, A217 Gr.WC4, A217 Gr.WCS, A217 Gr.WC6, A217
Gr.WCe9, A217 Gr.C5, A217 Gr.C12

Forgings : AIB2 Gr.F11 €12
A0 CS & AS VALVES
. | Bend test and Magnetic Particle inspection of the entire surface of body and bonnet

casting shall be in accordance with ASTM A217. Supplementary requirement S3 & S4
evaluation of magnetic particle, inspection shall be in sccordance with MSS-SP-53
excepl thal no linear discontinuities shall be aflowed.

32 The Brinell hardness of heat treated casting shall not exceed 200 BHN for carbon steel &
225 BHN for alloy steel.

33 Repair to defective casting shall be outlined in writing to the purchaser before repair
starts. Repalr method 1o be approved prior to welding.

34 Casting shall be preheated 10 a minimum of 400°F prior to welding and all Chromium-
Maolybdenum alloys shall be postweld heat treated afler welding is complete. Stress
relieving is essential for welds.
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35 Carbon steel shall be normalised and alloy steels shall be normalised & tempered.

A6 Dye Penetrant test of welds shall be in accordance with ASTM B165 Procedure B-2.
Interpretation as per Appendix-8 of ASME-VIII Div.].

i The tensile stress for AS shall be less than 100,000 psi.

38 Charpy V-notch impact testing is to be done for valve material (average 20 fi-Ib for set of
3 [minimum value 15 -1h] at 30°F),

i9 For radiography and acceptance criteria for valve castings, refer C1. 4.2,

4.0 SSVALVES

4.1 Valve casting shall be in solution heat treated and pickled condition.

4.2 Critical body and bonnet casing section typically defined by ASME B16.34 shall be
radiographed and shall meet ASTM E446 (upto 2" thick) Category A, B & CA Level 2,
Category CB, OC & CD Level 3, Cotegory D, B & F Level 0. For wall thickness 2" 1o
4.5" comparable plates of ASTM E186 shall be used. ASTM E94 and ASTM E142 shall
be used for recommended practice & controlling quality of radiography as guide. The
entire surface of all castings shall be dye-penetrant inspected after pickling.

43 Repair Welds shall be 100% radiographed and evaluated in accordance with paragraph
344.5 of ASME B31.3 with a minimum casting quality factor of 0.95, Dye Penetration
test shall be as per ASTM EI165 Procedure B-2, Interpretation as per Appendix-8 of
ASME-VTII Div.1.
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Abbreviations:
AARH ! Arithmetic Averape Roughness Height
ANSI : Amenican National Standards [nstitute
APl : American Petroleum Institute
ASME : American Society of Mechanical Engineers
ASTM : American Society for Testing & Materials
AWWA : American Water Works Association
BHN : Brinell Hardness Number
HIC : Hydrogen Induced Cracking
IBR : Indian Boiler Regulations
1GC ; Imer Granular Corrosion
15 : Indian Standard
MR : Material Requisition
M55 ; Manufacturer’s Standardization Society
NACE MR : National Association of Corrosion Engineers : Material Requirement
PMI ; Positive Material Identification

Piping Standards Commiiiee

Convenor: Mr. G. Balaji

Members : Mr. Udayan Chakravarty
Mr. Rameshwar Prasad
Mr. K. Anjanevulu (SMED)
Mr. Rajesh Chitara (SMMS)
Dr. Sudip Paul (Structural)
Mr. Harsh Vardhan (Projects)
Mr. P.K. Rai (Construction)
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1.0 GENERAL
1.1 All items, their dimensions, wlerances. chemical composition, physical properties, heat
treatment and testing etc. shall conform 1o the latest codes and standards specified in the
requisition. In case of any conflict amongst documents attached with the MR, the most
stringent shall govern and Owner’s/ EIL decision shall be final in this regard.
Supplier shall strictly comply with MR/PR stipulations and no deviations shall be permitted.
Post Order Concession/Deviation as mentioned in CL 5.17 of Specification for Quality
Management System Reguirements from Bidders (6-78-0001) is not applicable.
1.2 Testing
1.2.1  Test reports shall be supplied for all mandatory tests as per the relevant material
specifications/ MR. Test reports shall also be furnished for any supplementary tests as
specified in the requisition & Clauses 1.11, 1,12 & 1.15.
1.2.2  Material test certificates (physical property, chemical composition & heat treatment report
including Chart} shall also be furnished for the flanges supplied.
1.2.3  Positive Material Identification (PMI) shall be performed as per the scope and procedures as
defined in the ‘Specification for Positive Material Identification (PMI1) at Supplier’s Works®
(No, 6-81-0001).
1.2.4  Refer to specification no., 6-81-0006 for Inspection and Test plans for flanges, spectacle blinds
& drip rings.
1.3 Ends of weld neck flanges shall be beveled to suit the schedule / thickness of matching pipe,
as specified in the requisition.
1.4  Bevel end details for welding neck flanges shall be as per ASME B16.25. Contour of bevel
end shall be as follows:
Material Wall Thickness Weld Contour
Carbon Steel (Except Upto 22 mm Figure 2 Type A
Low Temp. Carbon Steel)
=22 mm Figure 3 Type A
Alloy Steel, Upto 10 mm Figure 4
Stainless Steel &
Low Temp, Carbon Steel
> 10 mm & Upto 25 mm Figure 5 Type A
=25 mm Figure 6 Type A
1.5 Bore of socket weld flanges & reducing blind flanges shall suit the outside diameter and
schedule / thickness of matching pipe.
1.6 Bore of slip on flanges shall suit the outside diameter of matching pipe.
L7 Flange face finish shall be normally specified in the requisition as serrated finish, 125 AARH

ete. The interpretation for range of face finish shall be as follows:
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Copyright EIL — All rights reserved

Paade 2676 of 66231 - BO57-TENDFR DOC-R9O57-420-80-44-PG-T-7410 * Rev A




a5t TECHNICAL NOTES FOR STANDARD SPECIFICATION No.
@Mﬁlﬁ. LIMITED

FLANGES, SPECTACLE BLINDS 6-44-0053 Rev. 8
B it Ve ey AND DRIP RINGS Page 5 of &
Stock Finish - 1000 pin AARH max.
Serrated Finish/125 AARH ; Serrations with 125 to 250pin AARH
63 AARH : I2TO63 pin AARH

1.8 Galvanized flanges shall be coated with zinc by hot dip process conforming to 1S 4736 /
ASTM A133.

L9 Ends of screwed flanges unless otherwise specified shall have taper threads as per
ASME/ANSI B1.20.1,

L.10  For ring joint flanges, blinds and spacers the hardness shall be as follows:

Flange Material Min. Hardness of Groove (BHN)
Carbon Steel 140
1% Cr to 5%, 9% Cr | 50
GCr-1Mo-V 190
Type 304, 316, 321, 347 160
Type 3041, 3161 150
Inconel UNS NO662S 220
Incoloy LINS NOBE25 210
Duplex SS UNS 832205, 531803 250

L11  Forring joint flanges, blinds and spacers, the hardness shall be recorded in the test report.
1.12 NACE/HIC Reguirements

1.12.1  Flanges, blinds, drip rings under “NACE" category and those designated as “HIC 1™ shall meet
the requirements given in NACE MR-0103 unless otherwise specified.

1.12.2 Flanges, blinds, drip rings made from plates and designated as “HIC 1™ shall meet the HIC
requirements of EIL Specification 6-79-0013 unless otherwise specified.

113 All austenitic stainless steel flanges shall be supplied in solution annealed condition,
.14 LG.C, Test for Stainless Steels:

I.14.1 For all austenitic stainless steel flanges. blinds, drip rings & Fig.8 flanges intergranular
corrosion test shall have to be conducted as per following:

ASTM AZR2 Practice "B’ with acceplance criteria of 60 mils/vear (max.)"”,

OR
ASTM A262 Practice E : The bent specimen shall be examined under 20X magnification. The
acceptance criteria is that there will be no crack or fissure in the bent specimen. The bemt
specimen shall also be subjected to metallographic examination at 250X magnification to
ensure no crack or fissure. The photograph of the bent specimen along with comments shall be
submitted for review.,
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1.14.2

1.14.3

116

117

.18

119

1.20
1.21

1.22

1.23

20

2.1

When specifically asked for in requisition for high temperature application of some grades of
austenitic stainless steel (like SS309, 310, 316, 316H ctc.) ASTM A262 Practice "C" with
acceptance criteria of 15 mils/vear™ shall have to be conducted.

For the IGC test as described in 1.14.1 & 1.14.2 two sets of samples shall be drawn from each
solution treatment lot; one set corresponding to highest carbon content and the other
corresponding to the highest rating / thickness.

All types of 321 or 347 stainless steel flanges shall be in a stabilized heat treated condition.
Stabilizing heat treatment shall be carried out subsequent to the normal solution annealing.
Soaking emperature and holding time for stabilizing heat treatment shall be 900 C and 4
hours respectively.

For dual grades of SS where specified, chemical composition and mechanical properties of
both grades specified shall be ensured,

AWWA C207 flanges shall be ring type.

Dimensions for handle projection for Spacers & Blinds shall be as specified in EIL Std. 7-44-
0166,

Where ever two sizes have been specified in the MR for flanges, it shall be considered a
reducing flange.

All 1Cr-%4Mo and 1'4Cr-'aMo flanges shall be normalised and tempered.
Ring Joint Fig-8 Flanges, Spacers & Blinds shall be female type only.

The handle for spacers & blinds for classes 900# & above shall be designed by the vendor.
The handle may be integral or attached to the line blank ( spacer by welding, In case of
attachment by welding heat treatment & welding shall be in accordance with B31.3.

For Hydrogen service following special requirements shall also be met:

a. All carbon steel flanges having wall thickness 9.53 mm and above shall be normalised.
The normalising heat treatment shall be a separate heat treatment operation and not a part
of the hot forming operation.

b. All alloy steel (Cr-Mo) flanges shall be normalised and tempered. The normalising and
tempering shall be a separate heat treatment operation and not a part of the hot forming
operation,

. For all carbon steels and alloy steels with wall thickness over 20mm, Charpy-V Notch
impact testing shall be carried out in accordance with paragraph UG-84 of ASME Section
VIII, Div-1 per heat of material and per heat treating batch. Impact test specimen shall be
in accordance with ASTM A370. Impact energies at 0 C shall average greater than 271 (20
fi-Ib) per set of 3 specimens, with a minimum of 20J (15fi-1b).

IBR REQUIREMENTS
IBR Documentation
Flanges coming under the purview of IBR (Indian Boiler Regulations) shall be accompanied

with IBR Certificate original in Form 11l G duly approved and countersigned by IBR
authority/ local authority empowered by Central Boiler Board of India. Photocopy of original
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certificate duly attested by the local boiler inspector where the supplier is located is the
mimmum requirement for acceplance.,

2.2 For carbon steel flanges under IBR the chemical composition shall conform to the following:

Carbon (max) : 0.25%

Others (5. P. Mn) : As prescribed in IBR.

The chemical composition as indicated in this clause is not applicable for flanges other than
IBR services.

3.0 ACCEPTABLE DEVIATIONS

3.1 Blind Flanges and Spacers & Blinds if specified as plate materials are acceptable in forging
materials also in the corresponding material grades.

32 Flanges/Spectacle Blinds/Drip rings of Grades S5317 of corresponding material are
acceptable in place of Grades 55316 or 55316 (2.5Mo min.).

33 Flanges/Spectacle Blinds/Drip rings of Grades SS5317L of corresponding material are
acceptable in place of Grades 853161 or SS316L (2.5Mo min.).

34 Dual Grade S5304/3041. conforming to all chemical composition requirements of SS3041. and
mechanical properties of 55304 is acceptable in place of SS304L or SS304 grades. Any
specific additional requirements given in the MR shall also be complied.

3.5 Dual Grade 55316/3 161 conforming to all chemical composition requirements of 83161 and
mechanical properties of 85316 is acceptable in place of S53161. or $5316 grades. Any
specific additional requirements given in the MR shall also be complied.

4.0 MARKING AND DESPATCH

1.1 All items shall be legibly and conspicuously stamped in accordance with the requirements of
applicable ASME, APl and MSS Standards. In addition, EIL item code, purchase order
number & special conditions like “IBR”, “CRY O, “NACE" “H2" etc, shall also be stamped.

4.2 All items coming under the purview of “IBR”, "CRYO"™ , “NACE” & “H2" (hydrogen) shall
be painted with one stripe of colour red, light purple brown, canarv vellow & white
respectively for easy identification. Width of stripe shall be 25mm and it shall be painted
longitudinally across the complete thickness of flange other than hub.

4.3 Paint or ink for marking shall not contain any harmful metal or metal salts such as zine, lead
or copper which cause corrosive attack on heating.

4.4 All items shall be dry, clean and free from moisture, dirt and loose foreign materials of any
kind.

4.5 All items shall be protected from rust, corrosion and mechanical damage during
transportation, shipment and storage.

4.6 Rust preventive on machined surfaces to be welded shall be casily removable with a
petroleum solvent and the same shall not be harmful to welding.

4.7 Each end of lange shall be protected with the following materials:

Flange face : Wood. metal or plastic cover
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Bevelled end : Wood, metal or plastic cover
Threaded end : Plastic plug
Socket welding end : Plastic cover or plug

4.8 Each size of flanges, blinds, etc. shall be supplied in separate packagings marked with the
purchase order number, item code number, material specification, size and rating,

5.0 REFERENCES

6-81-0001 ; Specification for Positive Material Identification (PMI) at Supplier’s
Works.

6-81-0006 : Inspection & test plan for Nanges. spectacle blinds & drip rings

6-79-0013 : Material requirements for carbon steel components used in sour

service for petroleum refinery environments

T-44-0162 : Standard for Spacers & Blinds = 26™ (150CL, 300CL & 600CL FF)

7-44-0164 - Standard for Spacers & Blinds = 267 (For AWWA Flanges)

T-44-0166 : Dimensions for Handle projection for Spacers & Blinds = 47247
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Abbreviations:
AARH ArithmeticAverage Roughness Height
ANSI American National Standards Institute
API Amencan Petrolcum Institute
ASME American Society of Mechanical Engineers

ASTM American Society for Testing & Materials
BHN Brinell Hardness Number

CS Carbon Steel

Dp Dye Penetrant

HAZ Heat Affected Zone

mc Hydrogen Induced Cracking

IBR Indian Boiler Regulations

1GC Inter Granular Corrosion

IS Indian Standard

LT Low Temperature

MP Magnetic Particle

MR Material Requisition

MSS Manufacturer's Standardisation Society
NACE MR National Association of Corrosion Engineers : Material Requirement
NB Nominal Bore

PMI Positive Material ldentification

PO Purchase Order

PR Purchase Reguisition

SMYS Specified Minimum Yield Strength

S8 Stainless Steel

Piping Standards Committee

Convenor: Mr. GG. Balaji

Members : Mr. Udayan Chakravarty

Mr. Rameshwar Prasad

Mr. K. Anjaneyulu (SMED)
Mr. Rajesh Chitara (SMMS)
[Dr. Sudip Paul (Structural)
Mr. Harsh Vardhan { Projects)

Mr. P.K. Rai (Construction)
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1.0 GENERAL

1.1 Chemical composition, physical properties, tests, dimensions and tolerances, heat treatment and
marking shall conform to the applicable latest codes / standards / specifications as specified in
the material requisition (MR). In case of any conflict amongst decuments attached with
the MR, the most stringent shall govern and Owner’s/ EIL decision shall be final in this regard.

Supplier shall strictly comply with MR/PR stipulations and no deviations shall be permitted.
Post Order Concession/Deviation as mentioned in Cl. 5.17 of Specification for Quality
Management System Requirements from Bidders (6-78-0001) is not applicable.

1.2 Testing

1.2.1  Test reports shall be supplied for all mandatory tests as per the relevant material specifications/
MR. Test reports shall also be fumnished for any supplementary tests as specified in the MR &
Clauses 1.7, 1.8, 1.9, 1.10 & 1.11. Material test certificates (physical properties, chemical
composition & heat treatment report including chart) shall also be furnished for fittings supplied.

1.2.2  Positive Material Identification (PMI) shall be performed as per scope and procedures defined
in the Specification for Positive Material ldentification (PMI) at Supplier’s Works (6-81-0001),

123 Refer to specification no. 6-81-0005 for Inspection and Test plan for forged, seamless and
welded fittings.

1.3 All fittings shall be seamless in construction unless otherwise specified. If fittings are specified
as welded, the same shall conform to clause 1.7.

1.4 Outside diameters and wall thickness (unless otherwise mentioned) of butt welded fittings shall
be in accordance with ASME B36.10 and ASME B36.19 as applicable.

1.5 For reducing butt weld fittings having different wall thicknesses at each end, the greater wall
thickness of the fitting shall be employed and inside bore at each end shall be matched with the
specified inside diameler.

1.6 Beveled ends for all fittings shall conform to ASME B16.25. Contour of bevel shall be as

follows:
Material Wall Thickness Weld Contour
Carbon Steel (Except Upte 22 mm Figure 2 Type A
Low Temp. Carbon Steel) ; -
> 22 mm Figure 3 Type A
Alloy Steel, Upto 10 mm Figure 4
Stainless Steel & :
Low Temp. Carbon Steel = 10 mm &Upto 25 mm Figure 5 Type A
> 25 mm Figure 6 Type A

1.7 Welded Fittings

1.7.1  All welded fittings shall be double welded. Inside weld projection shall not exceed 1.6 mm.
Welds shall be ground smooth at least 25 mm from the ends.

1.7.2  For fittings made out of welded pipe, the welded pipe shall be double welded type & shall be
manufactured with the addition of filler metal.
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1.7.3

1.7.4

LT.5

1.7.6

N

1.7.8

1.8

1.8.1

1.82

1.83

1.8.4

1.8.5

1.8.6

1.9

1.9.1

Welded tees/Lateral Tees shall not be of fabricated (stub-in/stub-on) type unless otherwise
specified in the MR.

All weided fittings shall be normalized & 100% radiographed by X-ray on all welds made by
fitting manufacturers & also welds on the parent materials. Radiography by Gamma rays is also
acceptable for thickness 8mm & above.

Welded pipes employed for manufacture of fittings shall be made by automatic welding only.

Specified heat treatment for carbon steel & alloy steel fittings shall be carried out again after
weld repairs.

Irrespective of the material code requirement, all welded fittings indicated in the MR as
“Cryo"& “LT” shall meet impact test requirements of ASME B31.3. The impact test
temperature shall be -196°C & -45°C for stainless steel & carbon steel respectively unless
specifically mentioned otherwise in the MR.

For welded Carbon steel fittings wherever heat treatment is specified, hardness of weld and
HAZ shall be 200 BHN (max.). For welded Alloy steel fittings, hardness after heat treatment
shall be as per relevant ASTM material specification unless otherwise specified.

Stainless Steel Fittings
All stainless steel fittings shall be supplied in solution heat treated condition.
Solution annealing for stainless steel fittings shall be carried out again after weld repairs.

For all stainless steel fittings Inter Granular Corrosion (1GC) test shall have to be conducted as
per the following:

ASTM A 262 Practice "B" with acceptance criteria of “60 mils/vear (max.)".

Or
ASTM A262 Practice E : The bent specimen shall be examined under 20X magnification. The
acceptance criteria is that there will be no crack or fissure in the bent specimen. The bemt
specimen shall also be subjected to metallographic examination at 250X magnification to ensure
no crack or fissure,

When specifically asked for in MR for high temperature application of some grades of austenitic
stainless steel (eg. SS309, 310,316,316H etc.) ASTM A 262 Practice “C” with acceptance
criteria of “15 mils/year” shall have to be conducted.

For the IGC test as described in Clauses 1.8.3 & 1.8.4, two sets of samples shall be drawn from
each solution treatment lot, one set corresponding to the highest carbon content and other set 10
the highest fitting thickness. When testing is conducted as per ASTM A 262 Practice “E”, the
photograph of the bent specimen along with comments shall be submitted for review.,

For dual grades of 55 where specified, chemical composition and mechanical properties of both
grades specified shall be ensured.

NACEHIC Requirements

Fittings under “NACE” category or those designated as “HIC1"™ shall meet the requirements of
NACE MR-0103 unless otherwise specified.
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1.92

1.10

.11

1.12

1.13

1.14

L.15

1.16

1.17

1.18

1.19

1.20

Fittings made from plates and designated as “HIC1™ shall meet the HIC requirements of EIL
specification 6-79-0013 unless otherwise specified.

Thickness/schedule lower or higher than specified for the finished product shall not be accepted.

The gasket contact surfaces of stub ends shall be flat with face finish specified in the requisition.
Interpretation on the specified face finish is as follows:
125 AARH Serrations with 123 to 250 p in AARH

Seamless stub ends shall not have any welds on the body. Stub ends shall be long pattern type.

Galvanized fittings shall be coated with zinc by hot dip process conforming to IS 4736 / ASTM
Al53.

Threaded ends shall have NPT taper threads in accordance with ASME/ANSI B1.20.1 up to
1.5" NB & IS 554 from 2" to 6" NB.

Unless and otherwise specified in the MR, all socket welded and screwed fittings shall be in
accordance with ASME B16.11 1o the extent covered in the specification except for unions
which shall be in accordance with MSS-SP-§3.

Special fittings like weldolet, sockolet, sweepolet, latrolet, elbolet etc,, the dimensions of which
are not covered in ASME, MSS-SP & EIL Standards, shall be as per manufacturer’s std.
Contours of these fittings shall meet the requirements of ASME B3 1.3 Manufacturer shall
submit drawings / catalogues of these items for records after acceptance of offer.

Length of all long half couplings shall be 100 mm unless otherwise specified in the MR,

For reducers to manufacturers’ standard, length of reducer shall not be less than 0.7D where D
is the outside diameter of the larger end.

All seamless pipes employed for manufacturing of fittings shall be required to have undergone
hydrostatic test to ASTM A 5330. Welded pipes eniployed for manufacture of fittings shall be
tested as given below ;

Welded Pipe Employed For Manufacture Of Welded Fittings.

Test Criteria

ASTM A671 Gr. C65,70 (C1.32)
ASTM A672 Gr. C60,65,70 (C1.12, 22)
ASTM A6T1 Gr. CF60.65,70,66 (C1.32)

P=28T/D
8 = 90% of SMYS.
T = Nom. Wall Thickness

ASTM A358 TP 304, 3041, 304H, 318, 318L, 318H, 321, 347
(CL1,3,4)

ASTM A691 Gr. UCr, 1Cr, 1%Cr, 2%(Cr, 5Cr, 9Cr (C1L42), 91 | D = (.. of Pipe.
(ClA42)
APL 5L P=28T/D

S = Ba% of SMYS,
1= Mom. Wall Thickness

D = 0.D. of Pipe.
ASTM B725 ASTM B725
ASTM B317 ASTM B517
ASTM BS54 ASTM B514

The bevel ends of all butt weld fittings shall undergo 100% MP / DP test.
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1.21

1.22

1.23

1.24

1.25

1.26

1.27

1.28

Abbreviations for ends of swages and nipples shall be as follows:
PBE - Plain Both Ends

TBE g Threaded Both Ends

TOE - Threaded One End

TSE : Threaded Small End

TLE : Threaded Large End

All types of 55321 or 58347 (ittings shall be in stabilized heat treated condition. Stabilizing
heat treatment shall be carried out subsequent to normal solution annealing. Soaking
temperature and holding time for stabilizing heat treatment shall be 900°C and 4 hours
respectively.

For Hydrogen service fittings following special requirements shall also be met:

8. All carbon steel fittings having wall thickness 9.53 mm (0.375") and above shall be
normalised. Cold drawn fittings shall be normalised after the final cold draw pass for all
thicknesses. In addition, fittings made from forgings shall have Carbon- 0,35 % max, and
Silicon- (135 % max. The normalising heat treatment shall be a separate heating operation
and not a part of the hot forming operation

b. All alloy steel (Cr-Mo) fittings shall be normalised and tempered. The normalising and
tempering shall be a separate heating operation and not a part of the hot forming operation,
The maximum room temperature tensile strength shall be 100,000 psi.

¢. [For carbon steel fittings, hardness of weld and HAZ shall be 200 BHN (max.). For alloy
steel fittings, hardness of weld and HAZ shall be 225 BHN (max.).

d. For all Carbon steel and Alloy steel fittings with wall thickness over 20 mm, Charpy-V
Notch impact testing shall be carried out in accordance with paragraph UG-84 of ASME
Section VTII, Div-1 for weld metal and base metal from the thickest item per heat of material
and per heat treating batch. Impact test specimen shall be in complete heat treated condition
and accordance with ASTM A370. Impact energies at 0°Celsius shall average greater than
27J (20 ft-1b) per set of three specimens, with a minimum of 20J(15 ft-1b).

For all welded alloy steel fittings with mandatory requirements of heat treatment and
radiography, radiography shall be performed after heat treatment.

All 1Cr-0.5Mo & 1.25Cr-0.5Mo fittings shall be normalized and tempered. All 2.25Cr-1Mo,
5Cr-0.5Mo, 9Cr- | Mo & 9Cr-IMo-V welded fittings shall be normalized and tempered.

Fitting material as per ASTM A234 Gr. WPI I/WP22/ WP5/WP9/WP91, wherever specified,
shall be as per 'Cl.1", unless otherwise specified.

Materials designated as structural steel grades like IS 2062, SA 36 etc. or similar specification
are not permitted for manufacture of fittings,

Pipe Bends (Other than Elbows)

Bending shall be as per ASME B3 1.3 except that corrugated or creased bends shall not be used.
Final Wall thickness after bending process shall not be less than 87.5% of the thickness
specified. All other tolerances shall be as per PF1 ES-24.
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2.0 IBR REQUIREMENTS
21 IBR Documentation Required
2.1.1 Fittings under the purview of “IBR" (Indian Boiler Regulations) shall be accompanied with
eriginal IBR certificate in Form [11-C duly approved and countersigned by 1BR authority / local
authority empowered by Central Boiler Board of India. Photocopy of the original certificate
duly antested by the local boiler inspector where the supplier is located is the minimum
requirement for acceptance.
2.1.2  For materials 1%Cr - ¥sMo (ASTM A 234Gr.WPI11 CL1 & ASTM A234 Gr.WPIIW ClL1) &
2%Cr - TMo (ASTM A 234 Gr.WP22 CLi & ASTM A234 Gr, WP2IW CL1) & 9Cr-1Mo-V
(A234 Gr.WP91/A234Gr. WP91W),where fittings are manufactured from pipe, Form [II-C
approved by IBR shall include the tabulation of Ei, 8., &S, values for the entire temperature
range given below. Ey, S.. &S: values shall be such that throughout the temperature range
E/15 =
5/13 = B
S, =

S 1 Allowable stress al the working metal temperature.

Ei : Yield point (0.2% proof stress at the working metal temperature)

o ; The average stress to produce clongation of |%e(creep) in 100000 hrs a1
the working metal temperature.

S ; The average stress to produce rupture in 100000 hrs at the working metal
temperature and in no case more than 1.33 times the lowest stress to
produce rupture at this temperature.

Sa (psi)
Temp{ F) 500 | GDO | 650 | TOO | 750 | 800 | 850 | 900 | 950 | 1000 | 1050 | 1100
Material
A234Gr WP CL116200] 15700 15400| 15100 ] 14800]14400| 14000] 13600] 9300 | 6300 | 4200 | 2800
AZ34GT. WP 1TW
Cl.1
A234Gr.WP22 CL.1{17500] 17900 | 17900} | 7900 | 17900] 17700 17100} 13600/ 10800 8000 | 5700 | 3800
ARG, WP22ZW
Cl.1
A23AGr. WPAL/
AZI4Gr. WPOTW 2E100[ 2770027300 | 26700 | 25900 | 24000 | 23700| 22300 | 20700] 18000 | 14000 | 10300
Note :  Sa values shall be as per the |atest edition of ASME B3 1.3 prevailing.
12 For carbon steel Fittings under IBR the chemical composition shall conform to the following:
Carbon (max) : 0.25%
Others (5, P, Mn) : As preseribed in [BR.
The chemical composition as indicated in this clause is not applicable for fittings other than
IBR services.
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4.0

4.1

42

4.3

44

4.6

4.7

4.8
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ACCEPTABLE DEVIATIONS

Seamless fittings are acceptable in place of welded fittings, however, welded fittings are not
acceptable in place of scamless fittings. Forged fittings are acceptable in place of wrought
fittings. However, wrought seamless fittings are acceptable in place of forgings only in case of
swages.

Fittings of Grades 558317 of corresponding material are acceptable in place of Grades $8316 or
55316(2.5Mo min.),

Fittings of Grudes S83171. of corresponding material are acceptable in place of Grades $S316L
or S8316L(2.5Mo min.).

Dual Grade S8304/304L conforming to all chemical composition requirements of $S3041. and
mechanical pmpem-:s of $5304 is acceptable in place of SS304L or $5304 grades. Any specific
additional requirements given in the MR shall also be complied.

Dual Grade S5316/316L conforming to all chemical composition requirements of $8316L and
mechanical properties of 88316 is acceptable in place of §5316L or 5316 grades. Any specific
additional requirements given in the MR shall also be complied.

MARKING AND DESPATCH

Each fitting shall be legibly and conspicuously stamped in accordance with the requirements of
applicable standards along with special condition like "IBR", “Cryo™, “NACE" and "H2" etc

Steel die marking with round bottom punch may be permitted on body of butt weld CS & lower
alloy steel fittings, but for 55 & higher alloy steel fittings, the same should be marked by electro-
etching only.

Paint or ink for marking shall not contain any harmful metals or metal salts such as Zine, Lead
or Copper which causes corrosive attack on heating.

Fittings shall be dry, clean and free of moisture, dirt and loose foreign materials of any kind.

Fittings shall be protected from rust, corrosion and mechanical damage during transportation,
shipment and storage.

Rust preventive used on machined surfaces to be welded shall be easily removable with a
petroleum solvent and the same shall not be harmful to welding.

Fittings coming under the purview of “IBR™, “CRYO” , “NACE™ & “H2"(hydrogen) shall be
painted with one circumferential stripe of colour red, light purple brown, canary yellow & white
respectively for easy identification. Width of stripe shall be 12mm for sizes less than 3" and
25mm for sizes 3" and above. Stripe shall be located centrally for elbows, diagonally for caps,
at the larger end for reducing fittings, longitudinally for couplings and at one end near to the
bevel/socket/screwed end for other fittings.

Each end of fitting shall be protected with a wood, metal or plastic cover.

Each size of fitting shall be supplied in separate packaging marked with the purchase order
number, item code number, material specification, size and schedule / thickness / rating. For
small quantities, fittings of different sizes may be packed in separate packing size-wise and
these packing may be packed in a bigger package/ container clearly identifying the contents.
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5.0 REFERENCES

6-81-0001 + Specification for Positive Material Identification (PMI) at
Supplier’s Works

6-81-0005 . Inspection & test plan for forged, seamless and welded fittings

6-79-0013 : Material requirements for carbon steel components used in

sour service for petroleum refinery environments
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Abbreviations:
AARH : Average Arithmetic Root Height
BHN Brinnel Hardness Number
s : Carbon Steel
MR Material Requisition
PMI Positive Material Identification
RT1 Ring Type Joint
Piping Standards Committee
Convenor: Mr. G. Balaji
Members ; Mr. Udayan Chakravarty
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1.0 GENERAL
L1 All gaskets shall conform 1o the codes/standards and specifications given in the
requisition. In case of any conflict amongst documents attached with the MR. the
most stringent shall govern and Owner's/ EIL decision shall be final in this regard.
Supplier shall strictly comply with MR/PR stipulations and no deviations shall be
permitted.
12 Process of manufacture, dimensions and tolerances not specified in requisition shall be in
accordance with the requirements of the manufacturer’s standards.
1.3 Testing
1.3.1 Test reports shall be supplied for all mandatory tests for gaskets as per the standards
specified in the requisition.
1.3.2 Chemical composition and hardness of RTJ gaskets shall also be furnished in the form of
test reporis on samples.
1.3.3 For Spiral wound material following shall be furnished:
a. Manufacturer's test certificate for filler material and spiral material as per the relevant
material specifications’ MR.
b. Manufacturer’s test certificate for raw materials and tests for compressibility/ seal-
ability & recovery as per the relevant material specifications! MR,
1.3.4 PMI shall be performed as per the scope and procedures defined in the Specification for
PMI at Supplier's Works (6-81-0001) for ring type joint gaskets.
1.3.5 Refer Specification no 6-81-0008 for “Inspection & Test Plan for Gaskets™.
1.4 Full face gaskets shall have bolt holes punched out.
1.5 Filler material for spiral wound gaskets shall not have any colour or dye.
1.6 All spiral wound gaskets shall be supplied with Outer ring. Material of the outer ring shall
be CS unless otherwise specified in the MR.
1.7 Inner rings shall be provided for all Spiral Wound Gaskets. For spiral wound gaskets,
material of Inner Compression ring shall be same as Spiral Strip material.
1.8 Hardness of metallic RT) gaskets shall not exceed the values specified below unless
otherwise specified in MR:
Ring Gasket Material Maximum Hardness (BHN)
Soft Iron 80
Carbon steel 120
5Cr. Mo 130
Type 304, 316, 321, 347 140
Format Mo, 8-00-0001-F1 Rev. 0 Copyright EIL - All rights resenved
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Type 3041, 316L 135
Inconel UNS NO6625 200
Incoloy UNS NOBB2S5 190
Duplex S8 UNS §32205, 31803 230
1.9 Face finish of metallic RT) gaskets shall be 32 10 63 AARH.
L10 Graskets of different types and sizes shall be placed in separate shipping containers and
each container clearly marked with the size, rating, material specification and item code.
1.11 All items shall be inspected and approved by EIL Inspector or any other agency
authorized by EIL.
1.12 Any additional requirements specified in the requisition. shall be fully complied with.
1.13 Non-metallic ring gaskets as per ASME B16.21 shall match flanges to ASME B16.5 upto
247 and to ASME B16.478 above 247 unless specified otherwise.
1.14 Spiral wound gasket as per ASME B16.20 shall match flanges to ASME B16.5 upto 24
and to ASME B16.47B above 247 unless specifically mentioned otherwise.
1.15 The following abbreviations have been used in the Material Requisition for Spiral Wound
Gaskets :
i1y : Inner Ring
() : Outer Ring
GRAFIL Girafoil Filler
1.16 Specialties mentioned in item description like “IBR”, “LT", “HIC1™, “H2", “CRY Q" elc,
shall be ignored.
2.0 REFERENCES
6-81-0001 Specification for Positive Material Identification (PMI) at Supplier's
Works
6-81-0008 Inspection & Test Plan for Gaskets
6-T8-0001 Specification for Quality Management System Requiremenis from
Bidders
Format No. B-00-0001-F1 Rev 0 Copyright EIL - All rights reserved
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Abbreviations:

ASME :

ASTM

GALYV :

HDG

MR

PMI

S8

The American Society of Mechanical Engineers
The American Society for Testing and Materials
Galvanized

Hot Dip Galvanized

Material Requisition

Positive Material Identification

Stainless Steel

Piping Standards Commiiiee

Convenor:

Members :

Mr. G, Balaji

Mr. Udavan Chakravarty

Mr. Rameshwar Prasad

Mr. K. Anjaneyulu (SMELD)
MWr. Rajesh Chitara (SMMS)
Dr. Sudip Paul (Structural)
Mr. Harsh Vardhan (Projects)
Mr. P.K. Rai (Construction)
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1.0 GENERAL
1.1 The process of manufacture, heat treatment, chemical & mechanical requirements and

marking for all stud bolts, m/c bolts, jack screws & nuts shall be in accordance with the
codes/standards and specifications given in the requisition. Supplier shall strictly comply
with MR stipulations and no deviations shall be permitted. In case of any conflict
amongst documents attached with the MR, the most stringent shall govern and
Owner's! EIL decision shall be final in this regard.

All codes and standards for manufacture, testing. inspection etc. shall be of latest editions
as on issue date of RFO).

1.2 Testing

1.2.1 Test reports shall be supplied for all mandatory tests as per the relevant material
specifications/ MR,

1.2.2 Material test certificate shall also be furnished. (Heat Analysis, Product Analysis,
Mechanical Requirement and any other testing as per MK}

1.2.3 PMI shall be performed as per the scope and procedures defined in the Specification for
PMI at Supplier’s Works {(6-81-0001 ).

1.24 Stress Rupture Test as detailed in ASTM A453 shall be carried out for all ASTM A453
bolting material irrespective of the temperature.

1.2.5 Refer Specification no 6-81-0007 for *Inspection & Test Plan for Bolting Material”.

1.3 All bolting shall be as per ASME B 18.2.1 for studs, M/c bolts and jackscrews and ASME
B18.2.2 for nuts.

1.4 Threads shall be unified (UNC for up to 1™ dia and 8UN for > 1™ dia) as per ASME B1.1
with class 2A fit for studs, M/c bolts and jackscrews and class 2B it for nuis.

1.5 Stud bolis shall be threaded full length with two heavy hexagonal nuts unless otherwise
specified. Length tolerance shall be in accordance with the requirement of ASME B 16.5,

1.6 The nuts shall be double chamfered. semi-finished. heavy hexagonal type and shall be
made by the hot forged process and stamped as per respective material specification.

1.7 Heads of jackscrews and m/c bolts shall be heavy hexagonal type. Jackscrew end shall be
rounded.

1.8 All items shall be inspected and approved (stage-wise) by EIL inspector or any other
agency authorized by EIL,

1.9 The heat treatment for stud bolts & nuts shall be as per code unless mentioned otherwise.

1.10 All austenitic stainless steel bolts, nuts, screws shall be supplied in solution annealed
condition unless specified otherwise in the material specification.

1.11 Any additional requirements specified in the requisition shall be fully complied with.

Eofmat Mo 8-00-0001-F1 Rav. O Eumrrlgl'll EiL - Al thll resened
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112 Stud bolts. nuts & jackscrews shall be impact tested wherever specified in the material

113

1.14

2.0

2.1

2.2

3.0

3.1

32

3.3

specification and also where the material specification is indicated as “CRYO”. For 5.5.
nuts and bolts minimum impact energy absorption shall be 27 Joules and test temperature
shall be -196°C unless mentioned otherwise. For other materials impact energy and test
shall be as per respective code.

Baolts/nuts of material of construction BTM/2ZHM shall be 100% Hardness tested as per
supplementary requirement 53 of ASTM A 193,

When specified as “GALV.”. the studs. M/C bolts and nuts shall be ‘hot dip zine coated”
in accordance with requirements of “class C" of "ASTM A 153°. As an alternative, electro-
galvanizing as per IS 1573, *Service Grade Number 2" is also acceptable. However, for
bolting where “HIDG™ has been specilied, only “hot dip zine coating” in accordance with
requirements of “class C" of "ASTM A 1537 is acceptable.

All Stud Bolts of Bolt diameter size 1" and above shall be provided with three nuts
irrespective of whatever has been specified elsewhere in the MR.

For stud bolt diameters not covered in ASTM A320, mechanical properties shall match
the values specified for the matching grades and stud bolt diameters in ASTM A 193,

In cases where the lengths of StudMachine bolts specified in the MR are not multiples of
0.25", the length supplied shall be equal 1o the specified length rounded up to the next
higher 0,257,

All Specialties mentioned in item deseription like “1BR”, “LT", “H2", etc. other than
*CRYO"& “NACE" shall be ignored.

‘Nuts” 10 ASTM A194Gr.7 to be supplied wherever ASTM A194Gr.4 is specified in the
MR/PR.

ACCEPTABLE DEVIATIONS

Stud Bolis 1o ASTM A453 Gr.660 CLB are acceptable in lieu of ASTM A453 Gr. 660
CLA and vice versa.

In case of ASTM A453 Gr.660, Nuts machined from raw material duly heat treated &
tested (including stress rupture test) as per relevant material specifications are acceptable.
However, all tests required as per MR shall be repeated on finished product,

MARKING AND DESPATCH

Bolting shall be protected by non-corrosive oil or grease before dispatch to prevent
rusting.

The applicable identification symbaol in accordance with the material specification shall be
stamped on each bolt and nut.

Each size of studs & mic bolts with nuts and jackscrews shall be supplied in assembled
condition in separate containers. Each comainer shall be clearly marked with the size,
material specification, and item code. “CRYO" shall be marked additionally in case
"CRYOY is specified in the requisition. Packing of studs/bolts and nuts separately are not
accepiable.

Format No. 8-00-0001-F1 Rev. 0 Copynaht EIL — All nghls reserved
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4.0 REFERENCES
6-81-0001 Specification for Positive Material Identification (PMI) at Supplier's
Works
6-81-0007 Inspection & Test Plan for Bolting Material
6-78-0001 Specification for Quality Management System Requirements from
Bidders
6-T8-0003: Specification for documentation requirements from suppliers
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Abbreviations:
AARH I Arnithmetic Average Roughness Height
ASME i Amenican Society of Mechanical Engineers
s 1 Carbon Steel
cDMS : Electronic Diecument Management System
MR : Matenal Requisition
PMI ; Positive Matenal ldentification

Piping Standards Committee
Convenor: Mr. (. Balap

Memboers: MWr. Udayvan Chakravarty
Mr. R, Gindhar
Mr. K Anjaneyulu (SMED)
Mr. Rajesh Chitara (SMMS)
Mr. 5C Maity {Structural )
Mr, Harsh Vardhan (Progects)
Mr. Pankay Kumar Ba (Construction)
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1.0 PURPOSE & SCOPE

These Techmical Notes shall form part of Matenal Requisition as well as the Purchase
Requisition for Hoses & Hose couplings. These shall also serve as reference for Matenals
Engineer and Inspection. These noles cover the techmical requirements, documentation,
inspection, testing, marking and dispatch requirements for hoses and hose couplings. Supplier
shall strictly comply with MR/PR stipulations and no deviations shall be permitted

All codes and standards for manufacture, testing, inspection ete. shall be of latest editions as
on issuc date of RFQ).

2.0 TECHNICAL REQUIREMENTS
2.1 Hose material and Ends thereol shall be as per Matenal Requisition {MR),

2.1.1  The material composition, physical properties, heat treatment, mandatory tests, dimensions
and tolerances and marking shall conform to the apphicable codes/standards/specifications.

¥ Hoses shall be suitable for outdoor mstallation in an atmosphere contaimimg  hydrocarbon
vapour, steam etc. The outer cover shall be resistant 1o ageing, abrasion & weather effects ele.

23 Flanges for flanged hoses shall be in sccordance with ASME B16.5 unless specified otherwise
in the requisition. Flange (inish shall be as specified in the requisition. The interpretation for
range of face finish shall be as follows:

Sermated/Smooth/ | 23AARH: 125 (o 250 micro imch AARIL

24 Hose end connections shall be supplied as per MR.

15 5 Fittings (hose couplings, clamps, claws, nozzles ete ) shall be cadmium chromum Plated

2.6 Manufacturer shall guarantee suttability of hoses for the service and working conditions
{design pressure, design lemperature) as specified i Data sheet of hoses and hose couplings.

kX1 DOCUMENTATION

Al No documents shall be submitted along with the offer. However, vendor shall submit the
lollowing documents Tor records through EIL eDDMS:

Duly signed and stamped data sheet for hoses & hose couplings,

= Vendor's catalogue’ drawmgs showing detailed dimensions along with material for
different parts.

- Matenal test cemilicates as applicable; test reports of mandatory tests, hydrotest and
special tests as per apphicable specifications and standands.

12 In addition 1o submissions through eDMS, the following documents shall be submutted in hard
copies (6 sets)and solt copies (2 CDs/DVDs) along with the delivery of respective nems:

Vendor's eatalopue’ drawings showing detaled dimensions along with marenal for
different parts.

4.0 TESTING & INSPECTION

4.1 All hoses shall be tested m 2 times the design Pressure along with end connections.

Format No. B-00-0001-F1 Rev, 0 Copyright EIL — All nghts resensed
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4.2 Steam resistance test, vacuum test and electrical continuity test shall be carried out as
applicable in Clauses 4.2.1 & 4.2.2 and shall fulfill the requirements of the applicable design
codes mentioned in MR. In cases where these are not specified, tests shall be as per
specifications followed by the manufacturer.

4.2.1  Electrical continuity test shall be conducted on all individual non-metallic hoses.

4.2.2  Vacuum test shall be conducted on all individual metallic and rubber hoses intended for steam
service. For rubber hoses intended for steam service, steam resistance test shall also be
conducted.

4.3 Flanges shall be so aligned so that the deviations measured in any direction do not exceed
0.5,

4.4 The length of the finished hose assembly shall not differ from the specified length by more
than =1%, Hose assembly shall be measured after being subjected to the various tests,
Tolerances shall be as per specified design code.

4.5 Positive Material Identification (PMI) shall be performed as per the scope and procedures as
defined in the “Specification for Positive Material ldentification (PMI) at Supplier’s Works
(No. 6-81-0001).

4.6 Refer Specification no 6-81-0135 for “Inspection & Test Plan for Hose Pipes and Couplings’.

5.0 MARKING & DESPATCH

5.1 All hoses along with their couplings shall be dry, clean and free from moisture. dirt and loose
foreign material of any kind. All hoses shall be suitably packed and protected 1o avoid damage
during transportation, shipment and storage.

5.2 Each hose shall have a weatherproot tag attached with a corrosion resistant metal wire. The
weatherproof tag shall be embossed with item code, size of hose and length of hose. In
addition, all hoses shall be clearly marked with service and maximum working pressure at
both ends.

6.0 ATTACHMENTS
H-44-0064-A | : Skeiches for hoses and hose couplings (End details)

7.0 ATTACHMENTS FOR MR
Format No.3-1643-0005; Data sheet tor hoses and hose couplings

8.0 REFERENCES
6-81-0001 Specification for Positive Material Identification (PMI) at Supplier's Works
6-81-0135 Inspection & Test Plan for Hose Pipes and Couplings
6-78-0001 Specification for Quality Management System Requirements from Bidders
6-78-0003: Specification for documentation requirements from suppliers

Format No. B-00-0001-F1 Rev. 0 Copyright EIL — All rights reserved
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NOTE: FOR TYPE 3B WOSE TO BE FULLY
VULCANIZED OVER NIPPLE & NO CLAMP

CFOR STEAM HOSE CONMECTIOND
PIPE OD 334 L 43 THK.

ITEM No. DESCRIPTION
1 HOSE PIPE_AS SPECIFIED
2 HOSE FIPE CLAMP WITH BOLTS MINIMUM Grm THK, STEEL PLATE (152062 IN 1wl PARTS BOLT/ NUTS AJ07 GRE
3 PIPE NIPPLE MATERIAL AS SPECIFIED (SEAMLESS)
4 3000 LB S5W UNION, ENDS TO SUIT ITEM (0 AND () . MATERIAL AS SPECIFIED
5 SEAMLESS PIPE NIPPLE WITH SERRATIONS TO SUIT ITEMS (D) AND (). MATERIAL AS SPECIFIED
3 END FLANGE MATERIAL AND DETAIL AS SPECIFIED
7 PIPE MATERIAL AS SPECIFIED WITH SERRATIONS
] QUICK CLAW COUPLING (HOSE END) MATERIAL AS SPECIFIED BOTH COUPLINGS TO BE SUPPLIED IN TYPE 4
E) DUICK CLAW COUPLING WITH SDOCKET WELD PIPE END. MATERIAL AS SPECIFIED
10 BUICK ACTING, QUICK RELEASE CUUPLER/ ADAPTOR ASSEMBLY WITH BUILT IN CHECK VALVE BOTH
COUPLER AND ADAPTOR SHALL BE SUPPLIED IN TYFE 5.
NOTE:-
ALL DIMENSIONS ARE IN MM
Farmat No. B-00-000%-F1 Rav & Copynghl EIL - All nghts reservad
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rage
Abbreviations:
AARH : Arithmetic Average Roughness Height |
AlISl American lron and Steel Institute
ASME : American Society of Mechanical Engineers
ASTM : American Society for Testing and Materials
BHN Brinell Hardness Number
BW Butt Weld
op ] DCve Penetrant
IBR Indian Boiler Regulations
MOC Material of Construction
MP ; Magnetic Particle
PMI Positive Material Identification
Re ; Rockwell C Hardness
SCRD : Screwed
55 : Stainless Steel
Swooo Socker Weld
WN Weld Neck
eDMS Electronic Document Management System
Piping Standards Committee
Convenor: Mr. G. Balaji
Members : Mr. Udayan Chakravarty
Mr. Rameshwar Prasad
Mr. K. Anjaneyulu (SMED)
Mr. Rajesh Chitara (SMMS)
Dr. Sudip Paul (Structural)
Mr. Harsh Vardhan ( Projects)
Mr. P.K. Rai {Construction)
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1.0

2.0

2.1

2.2

2.3
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2.5

2.6

2.7

2.8

2.9

2.10

PURPOSE & SCOPE

This specification covers the design and construction, IBR requirements, documentation,
testing, inspection, marking and dispatch requirements for Traps, Compact Steam Trap
Assemblies (CSTAs) and Steam Supply (58)/Condensate return{CR) manifolds. Vendor
shall supply Traps. CSTAs and SS/CR manifolds in accordance with the technical notes and
details specified in the data sheet for steam/air traps, CSTAs & 55/CR Manifolds. Supplier
shall strictly comply with MR stipulations and no deviations shall be permitted. ). In case
of any conflict amongst documents attached with the MR, the most stringent shall
govern and Owner’s/ EIL decision shall be final in this regard.

Post order Concession/ Deviation as mentioned in ClL. 5.17 of Specification for Quality
Management System Requirements from Bidders (6-78-0001) is not applicable.

DESIGN AND CONSTRUCTION

All Codes and Standards for manufacture, testing and inspection etc. shall be of latest
editions.

The material of construction shall be as per the data sheet; for parts not mentioned in the
datasheet, vendor shall guarantee the material used for the service conditions specified. For
flanged traps, MOC of end flanges shall correspond to the material specified in the data
sheet.

For welding of dissimilar materials required for trap assembly, welder qualification
procedure shall be done prior to welding.

The material composition, physical properties, heat treatment & mandatory test reports,
dimensions and tolerances shall conform to the applicable codes/standards/specifications as
specified in the requisition,

All traps shall be designed with back pressure upto 80% of upstream pressure unless
otherwise specified in the datasheet.

All traps shall have an integral strainer which can be serviced and its material shall be
SS5304/S8316. However, Ball Float and Inverted Bucket traps may be supplied with separate
strainer of trap or line size, but vendor should quote composite price for the same. Trap and
strainer shall be supplied in assembled condition having strainer in the upstream. This
strainer shall be of Y-type having 40mesh size and material of construction for body and
internals shall be same as that of trap.

Thermodynamic traps shall have seat integral or seal-welded to the body & central entry
with respect to the disc. The seat and disc shall be differentially hardened to Re 45-50 and
Re 40-45 respectively maintaining a minimum difference of Re 5 to ensure wear on the disc.

Thermostatic traps shall be designed with subcool temperature setting as per data sheet. If
nothing is specified in data sheet, subcooling of 10 Deg C should be considered by default.

Upto 300 Class rating. Composite Impulse cum Thermodynamic type steam trap with two
integral strainers in place of Thermodynamic and Thermostatic trap is also acceptable.

Inverted bucket steam trap shall be of horizontal entry & exit type.

For flanged end traps, weld-on flanges are also acceptable. However, the type of flange shall
be W, '
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2.12
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2.14

2.15
2.16

2.17

.18

.19

Ends shall be as specified in the data sheet. The applicable dimension standards are:

ASMEBI6.5

ASME Bl6.11
ASME Bl6.11
ASME B16.25

Flanged ends
SW ends
SCRD ends
BW ends

Bevel end details for BW steam traps shall be as per ASME B16.25. Contour of bevel end
shall be as follows :

Material Wall Thickness Weld Contour

Carbon Steel (Except Low Figure 2 Type A

Temp. Carbon Steel}

Llpto 22 mm

=22 mm

Figure 3 Tvpe A

Alloy Steel, Stainless Steel
& Low Temp. Carbon Steel

Upto 10 mm Figure 4

> 10 mm &Upto 25 mm Figure 5 Tvpe A

> 25 mm Figure 6 Type A

Flanged end face finish shall be normally specified in the data sheet. The interpretation for
range of face finish shall be as follows:

Stock Finish
Serrated/Smooth Finish/125 AARH
Extra Smooth/63 AARH

1000 p in AARH max.
Serrations with 125 to 250pin AARH
32TO63 pin AARH

For traps with ring joint type flanged ends the hardness shall be as follows :

Min. Hardness of Max, Gasket
Flange Groove (BHN) Hardness (BHN)
Carbon Steel 140 o

1% Cr to 5% Cr, 9Cr 150 130
Type 304, 316, 321, 347 160 140
Type 3041, 316L 150 135
9Cr-1Mo-V 190 130

Flange Material

For traps with flanged ring type joint ends, the hardness shall be recorded in the tesi report.
All 1Cr-0.5Mo & 1.25Cr-0.5Mo traps shall be normalized and tempered.

All piping components like pipes, reducers, elbows, etc. used for fabrication of steam trap
assembly shall be of metallurgy equivalent to trap body and of seamless construction.

CSTAs & SS/CR Manifolds shall be supplied in single piece construction. If $S/CR
manifolds are multi piece construction, the individual sections of min. 4 nos. connection
shall be butt-welded/socket-welded to form the manifold. All these butt-weld joints shall be
100% radiographed and socket weld joints shall be 100% DP/MP tested.

CSTAs and CR Manifolds shall be supplied with a provision for depressurisation of steam
trap.
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2.22

2.23

3.0

3.1

312

4.0

41‘1

4.2

4.3

CS8TAs & 35/CR Manifolds shall also meet applicable requirements of “Technical notes for
Butt welded, socket welded and screwed fittings”, Document No. 6-44-0054 and “Technical
notes for valves”, Document No. 6-44-0052.

S5/CR Manifolds shall be supplied with threaded supporting bosses at least at two locations
for Manifolds with 4 no. of connections and at least four locations for manifolds with 8/12
no. of connections. The bosses having provisions for screwing in M 12 studs shall be bolted
with support member with a suitable spacer between manifold and support member.
Sufficient play shall be provided in Bolt holes to account for expansion of manifolds in
design condition. Suitable support member as per 6-44-0066-A1 shall be provided 'in
assembled condition with manifold.

All open outlet connections of CSTAs & CR manifolds (from depressurization/test valves)
shall be supplied with suitable 0.57 88 tubing (mimimum 100mm length) pointing away from
operating personnel for safe operation. In case of manifolds, all bypass outlet connections
on each side of manifold shall be joined in a separate commen pipe header equivalent 1o
manifold material.

Wherever back pressure is specified in MR, Functionality test is to be performed on each
model, metallurgy and size for intended back pressure specified in MRE. For the same model,
with equal or higher back pressure, earlier successfully performed functionality test reports
shall also be acceptable.

IBR REQUIREMENTS

IBR Documentation

Traps coming under the purview of IBR {Indian Boiler Regulations) shall be accompanied
with IBR Certificate original in Form Il C duly approved and countersigned by IBR
authority / local authority empowered by Central Boiler Board of India. Photocopy of
original certificate duly attested by the local boiler inspector where the supplier is located is
the minimum requirement for acceptance.

For carbon steel traps described as “IBR”, chemical composition for all carbon steel
components shall conform to the following : :

Carbon (max.) : 0.25% (C=0.30% for A182 Gr. F1)
Others (8. P, Mn) :  As prescribed in IBR Regulation

ACCEPTABLE DEVIATIONS

Following alternative body materials are acceptable :

= AISI420/AIS] 410/AT43 Gr.CAMATAS Gr.CALS in lieu of ASTM A0S,
- AlB2F22in lieuof A1B2 F11.

- AISI420/A182 F11 in lieu of A182 FI.

Cast traps including strainer with integrally cast flanges are also acceptable in lieu of
equivalent forged material. All castings offered in place of forgings shall be radiographed.

Forgings of equivalent material shall be acceptable in place of castings.
For traps where capacity has been specified in the datasheet, and if the trap meets the capacity

requirement, in these cases trap of same type but of lower size is also acceptable. End
connection size and type shall be same as that specified in datasheet.
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