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1.0 SCOPE 
This specification covers the design, manufacture, testing, packing and supply of energy 
efficient-High efficiency (1E2/1E3 as specified in data sheet) three phase medium voltage 
squirrel cage induction motors. 

2.0 CODES AND STANDARDS 

2.1 	The squirrel cage induction motors and their components shall comply with the latest editions or 
following standards issued by BIS (Bureau of Indian Standards) unless otherwise specified: 

IS - 5 	 Colours for ready mixed paints and enamels. 
IS - 1076 	 Preferred numbers. 
IS - 1231 	 Dimensions of three phase foot mounted induction motors. 
IS - 1271 	 Electrical insulation- Thermal evaluation and designation. 
IS - 2223 	 Dimensions of flange mounted AC Induction motors. 
IS - 2253 	 Designation for types of construction and mounting arrangement of 

rotating electrical machines. 
IS - 2254 	 Dimensions of vertical shaft motors for pumps. 
IS - 2968 	 Dimensions of slide rails electric motors. 
IS - 4029 	 Guide for testing three phase induction motors. 
IS - 4889 	 Method of determination of efficiency of rotating electrical machines. 
IS - 6362 	 Designation of methods of cooling of rotating electrical machines. 
IS - 7816 	 Guide for testing insulation resistance of rotating machines. 
IS - 8223 	 Dimensions and output series for rotating electrical machines. 
IS - 8789 	 Values of performance characteristics for three phase induction 

motors. 
IS - 9283 	 Motors for submersible pump sets. 
IS - 12065 	 Permissible limits of noise level for rotating electrical machines. 
IS - 12075 	 Mechanical vibration of rotating Electrical Machines with shaft 

heights 56 mm and higher - measurement, evaluation and limits of 
vibration severity. 

IS — 12615 	 Energy Efficient induction motors - Three phase squirrel cage. 
IS - 12824 	 Type of duty and classes of rating assigned to rotating electrical 

machines. 
IS - 13529 	 Guide on effects of unbalanced voltages on the performance of three 

phase cage induction motors. 
IS - 13555 	 Guide for selection and application of three phase induction motors 

for different types of driven equipment. 
IS - 14568 	 Dimensions and output series for rotating electrical machines, frame 

numbers 355 to 1000 and flange numbers 1180 to 2360. 
IS / 1EC60079-0: 	Electrical apparatus for explosive gas atmospheres (General 

requirements) 
IS/IEC-60079-1: 	Explosive atmospheres-Equipment protection by flame proof 

enclosures "d". 
IS/1EC60079-2 : 	Explosive protection by pressurized enclosure "p". 
IS/IEC60079-7 : 	Explosive atmospheres-Equipment protection by increased safety — 

"e, 

IS/IEC-60079-15: 	Construction, test & marking of type of protection "n" electrical 
apparatus. 

IS/ IEC: 60529 : 	Degree of protection provided by enclosures (IP Code) 

IS/IEC 60034-1 : 	Rotating electrical machines:-Rating & Performance 
IS/IEC 60034-2-1: 	Rotating electrical machines:-Part-2-1 : Standard method for 

determining losses and efficiency from test 
IS/IEC-60034-5: 	Degrees of protection provided by the internal design of rotating 

electrical machines. 
IS/IEC 60034-fl• 	Rotating electrical machines-Terminal marking and direction of rotation 
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IS/IEC 60034-30: 

IS/IEC 61241: 
IS/IEC 60072-1: 

Rotating electrical machines-Efficiency class of line operated AC 
motors 
Electrical apparatus for use in the presence of combustible dust 
Dimensions and output services for operating electrical machines 
Part-1 : Frame number 56-400 and flange number 55 to 1080 

	

2.2 	In case of imported motors, standards of the country of origin shall be applicable if these 
standards are equivalent or stringent than the applicable Indian Standards. 

	

2.3 	The motors shall also conform to the provisions of CEA regulations and other statutory 
regulations currently in force in the country. 

	

2.4 	In case Indian Standards are not available, standards issued by IECI BS/ VDE/ IEEE/ 
JEC/NEMA or equivalent agency shall be applicable. 

	

2.5 	In case of any conflict between requirements specified in various applicable documents, the 
most stringent one shall prevail. However, owner's decision in this regard shall be final and 
binding. 

3.0 GENERAL REQUIREMENTS 

	

3.1 	The offered equipment shall be brand new with state of the art technology and proven field track 
record. No prototype equipment shall be offered. 

	

3.2 	Vendor shall ensure availability of spare parts and maintenance support services for the offered 
equipment at least for 10 years from the date of supply. 

	

3.3 	Vendor shall give a notice of at least one year to the end user of equipment and EIL before 
phasing out the product/spares to ensure the end user for placement of order for spares and 
services. 

4.0 OPERATING CONDITIONS 

	

4.1 	Ambient Conditions 

Motors shall be suitable for operating satisfactorily in humid and corrosive atmosphere found in 
refineries, petrochemical, fertilizer and metallurgical plants. Service conditions shall be as 
specified in the motor data sheet. If not specifically mentioned therein, a design ambient 
temperature of 40 ° C and an altitude not exceeding 1000 meters above mean sea level shall be 
taken into consideration. 

	

4.2 	Frequency and Voltage Variations 

Unless otherwise agreed, motors shall be designed for continuous operation at rated output 
under the following conditions: 

a) The terminal voltage differing from its rated value by not more than + 6 % or 
b) The frequency differing from its rated value by not more the + 3 % or 
c) Any combination of (a) and (b) 

43 Starting 

a) 	Motors shall be designed for direct-on-line starting or other method of starting as 
specified in datasheet. 
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b) Motors shall be designed for re-acceleration under full load after a momentary loss of 
voltage with the residual voltage being 100% and is in phase opposition to the applied 
voltage. 

c) Minimum locked rotor thermal withstand time at rated voltage shall be 10 seconds 
under cold conditions and 8 seconds under hot conditions. In addition, Locked Rotor 
withstand time under hot conditions at 75% & 100% voltages, shall oe minimum 1.4 
times the starting time at the corresponding voltage. 

d) Unless otherwise specified, all motors shall be suitable for starting under specified load 
conditions with 75 % of the rated voltage at the motor terminals. 

e) Motors shall be designed to allow the minimum number of consecutive starts indicated 
in Table below: 

Starts Min. no. of consecutive starts 
No. of consecutive start-ups with initial temp. of the 
motor at ambient level (cold) 

3 

No. of consecutive start-ups with initial temp. of the 
motor at full load operating level (hot). 

2 

	

4.4 	Direction of Rotation 

Motors shall be suitable for either direction of rotation. In case unidirectional fan is provided for 
motors, direction of rotation for which the motor is designed shall be permanently indicated by 
means of an arrow. Directional arrow should be manufactured from corrosion resistant material. 
When a motor is provided with bi-directional fans, a double-headed arrow should be provided. 

Normally, clockwise rotation is desired as observed from the driving (coupling) end, when the 
terminals UVW are connected to a power supply giving a terminal phase sequence in the order 
UVW. Counter-clockwise rotation of the motor shall be obtained by connecting the power 
supply to terminals so that the phase sequence corresponds to the reversed alphabetical 
sequence of the terminal letters. Ample space shall be provided at the terminal box for 
interchanging any two external leads for obtaining the reverse phase sequence. 

5.0 PERFORMANCE 

	

5.1 	Motors shall be rated for continuous duty (S1), unless otherwise specified. 

	

5.2 	Unless specified, the starting current (as % rated current) shall be as per IS 12615:2011, subject 
to IS tolerance 

	

5.3 	In particular cases, when the starting current is to be limited, care shall be taken such that the 
design values of torque meets the load requirement while at the same time complying to clause 
4.3 above of this specification. Unless otherwise specified the minimum pull-up torque of 
motors, at rated voltage & frequency shall be minimum 50% of the rated full load torque. 

	

5.4 	In particular cases, when the starting with reduced voltage is specified, care shall be taken such 
that the design values of torque meets the load requirement while at the same time complying to 
clause 4.3 above of this specification. 

	

5.5 	Starting torque and minimum torque of the motor shall be compatible with the speed torque 
curve of the driven equipment under specified starting and operating conditions. 
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In case where characteristics of driven equipment are not available while selecting the motor, 
minimum starting torque shall be 110% of rated value for motors up to 75 kW and shall be 90% 
of rated value for motors above 75 kW. 

	

5.6 	The breakdown torque at the rated voltage shall be not less than 175% of the rated load torque 
with no negative tolerance. Unless otherwise agreed, the breakdown torque shall not exceed 
300% of the rated load torque. 

In case of motors driving equipment with pulsating loads (e.g. reciprocating compressors, 
crushers, ball mills) the minimum value of pull out torque at 75% of the rated voltage shall he 
more than the peak value of pulsating torque and the current pulsation shall be li 'rifted to 4C'', 

	

5.7 	Motors fed by variable frequency drive shall additionally meet the following requirements 

5.7.1 The motors shall be suitable for the current wave forms produced by the power supply including 
harmonics generated by the drive. The necessary coordination by motor manufacturers with 
drive manufacturers regarding harmonics generated by VFD shall be taken care and 
incorporated in motor design suitably. 

5.7.2 The motors shall be designed to operate continuously at any speed over the range as per process 
requirement with minimum range as 10-100% of rated speed or as specified in data sheet. The 
characteristics shall be based on the application — in terms of constant torque / variable torque as 
per the driven equipment. Additional cooling fan shall be provided if required to limit the 
temperature rise to specified limits, alternatively option of applying suitable de-rating may be 
considered. 

5.7.3 'I he motors shall withstand torque pulsation resulting from harmonics generated by the solid 
state power supply. 

5.7.4 The motors required to be transferred to DOL bypass mode shall be rated for specified 
variations in line voltage and frequency. 

	

5.8 	The minimum values for performance characteristics of these motors shall be as given in the 
tables 1, 2 & 3 of IS 12615-2011 for 1E2/1E3 motors, subjected to tolerance as per IS/IEC. 
Motor meant for application with VFD, the efficiency value can be one class lower as per IS. 

6.0 CONSTRUCTIONAL DETAILS 

6.1 Windings 

6.1.1 Unless otherwise specified, motors shall be provided with class 'B' insulation as a minimum. In 
case of motors with class 'F' insulation, the permissible temperature rise above the specified 
ambient temperature shall be limited to those specified in the applicable Indian standards for 
class 'B' insulation. 

6.1.2 The winding shall be tropicalised. The windings shall preferably be vacuum impregnated. 
Alternately the windings shall be suitably varnished, baked and treated with epoxy gel for 
operating satisfactorily in humid and corrosive atmospheres. 

6.1.3 Windings shall be adequately braced to prevent any relative movement during operation. In this 
respect, particular care shall be taken for the stator windings for direct-on-line starting squirrel 
cage motors. Insulation shall be provided between coils of different phases that lie together. 
Core laminations must be capable of withstanding burnout for rewind at 350 °C without damage 
or loosening. 
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6.1.4 In case of motors driving equipment with pulsating loads, special care shall be taken for the 
joints of rotor bars and end rings to avoid premature failures due to induced fatigue stresses. 

6.1.5 The windings shall be connected in delta. However, for motors rated 2.2 kW and below, star 
connection may be accepted. In case of motors with star-delta starting, the motor windings shall 
be fully insulated for delta connection. 

6.1.6 The ends of the windings shall be brought out into a terminal box. These shall be terminated by 
means of terminals mounted on an insulating base made of non-hygroscopic and non-flammable 
material. 

6.1.7 All motors shall be provided with six terminals and suitable links to connect them in star or in 
delta except for motors rated up to and including 2.2 kW which may be accepted with three 
terminals. 

6.2 	Terminal Box and Cable Entries 

6.2.1 Unless otherwise agreed, the terminal box shall be located on the right hand side as viewed from 
the driving (coupling) end. The terminal box shall have side cable entry from non-driving end. 
However, as a special case, terminal box located on top may also be accepted, particularly for 
hazardous area motors, in case manufacturer has only top mounted terminal box design which is 
duly tested/certified by CIMFR and approved by PESO for installation in hazardous area. The 
terminal box design shall allow rotation in steps of 90 ° C to facilitate cable entry from any 
direction at site. 

6.2.2 Terminal box cover shall be provided with handles to facilitate easy removal. However, for 
terminal box covers weighing less than 5 kg., terminal box covers without handles can be 
accepted. 

6.2.3 The terminal box shall be provided entries for suitable cable glands corresponding to the size of 
the specified cable. Crimp type tinned Copper lugs and nickel-plated brass (or aluminum if 
specifically required), double compression type cable glands shall be supplied along with the 
motors for the specified cable sizes for power and space heater cables. 

6.2.4 For flameproof motors, terminal box can be provided in increased safety `Exe' execution. 

6.2.5 The terminals, cable lugs, terminal box, cable entries and cable glands shall be suitable for the 
minimum cables sizes as specified below for 2 pole, 4 pole or 6 pole motors: 

Motor rating up to and including Size of phase conductor (mm2) 
2.2 kW and below 2.5 cu 

3.7 kW 6 cu 
5.5 kW 10 cu 
7.5 kW 16 cu 
9.3 kW 16 cu 
11.0 kW 16 cu 
15.0 kW 50 Al. 
18.5 kW 70 Al 
22.0 kW 70 Al 
30.0 kW 95 Al 
37.0 kW 120 Al 
45.0 kW 150 Al 
55.0 kW 240 Al 
75.0 kW 2x95 Al 
90.0 kW 2x120 Al 
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110.0 kW 2x240 Al 
125.0 kW/132 kW 2x240 Al 

160.0 kW 2x240 Al 

NOTE: - Exact cable size for the motor shall be informed during vendor drawing review. 
Vendor to provide required size of the terminal box. 

6.2.6 Cable sizes for motors having synchronous speeds 750 RPM and below shall be as agreed 
between the purchaser and mar.  ufacturer. 

	

6.3 	Motor Casing and Type of Enclosure 

6.3.1 The minimum degree of motor enclosures including terminal boxes and bearing housing shall 
be IP-55 as per IS/IEC. 

6.3.2 Motors for outdoor use shall be suitable for installation and satisfactory operation without any 
protective shelter or canopy. Motor casing shall be provided with a suitable drain for removal of 
condensed moisture except in case of flameproof motors (Type Ex d/Exde). 

6.3.3 All internal and external metallic parts, which may come into contact with cooling air, shall be 
of corrosion resistant material or appropriately treated to resist the corrosive agents, which may 
be present in the atmosphere. Screws and bolts shall be of rust proof material or protected 
against corrosion. 

6.3.4 Unless otherwise agreed, motors shall have standard frame sizes (min.) for various output 
ratings as stipulated in IS/IEC. 

	

6.4 	Bearing and Lubrication 

6.4.1 Motors shall have grease lubricated ball or roller bearings. In all cases, the bearings shall be 
chosen to provide a minimum L-10 rating life of 5 years, (40, 000 hours) at rated operating 
conditions 
(The L-10 rating life is the number of hours at constant speed that 90% of a group of identical 
bearings will complete or exceed before the first evidence of failure). 

6.4.2 The bearings shall be adequate to absorb axial thrust produced by the motor itself or due to shaft 
expansion. Motors designed to handle external thrust from the driven equipment shall be 
supplied with a thrust bearing at the non-driving end. 

6.4.3 In cases such as pumps for hot liquids where the driven equipment operates at high 
temperatures, bearings shall be cooled by a shaft-mounted fan. This shall ensure efficient 
ventilation of the bearing and disperse the heat transmitted from the driven equipment by 
conduction or convection. 

6.4.4 Bearings shall be capable of grease injection from outside without removal of covers with 
motors in the running conditions. The bearing boxes shall be provided with necessary features 
to prevent toss of grease or entry of dust / moisture e.g. labyrinth seal/ oil seal/ V seal. Where 
grease nipples are provided, these shall be associated, where necessary, with appropriately 
located relief devices, which ensure passage of grease through the bearings. 

6.4.5 Pre-lubricated sealed bearings may be considered provided a full guarantee is given for 4 to 5 
years of trouble-free service without the necessity of re-lubrication. 
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6.5 	Cooling System 

All motors shall be self ventilated, fan cooled. Fans shall be corrosion resistant or appropriately 
protected. They shall be suitable for motor rotation in either direction without affecting the 
performance of the motor. If this is not possible for large outputs, it shall be possible to reverse 
the fan without affecting the balancing of the motor. 

For motors operating in hazardous area, the fans shall be of an anti-static non-sparking material. 

6.6 Rotor 

The rotor shall be of squirrel cage type, dynamically balanced to provide a low vibration level 
and long service life for the bearings. Die cast aluminum rotors for motors in hazardous areas 
may be accepted provided the same are type tested and approved by competent authorities. 

	

6.7 	Shaft Extension 

Motors shall be provided with a single shaft extension with key-way and full key. Motor shaft 
shall be sized to withstand 10 times the rated design torque. 

	

6.8 	Lifting Hooks 

All motors weighing more than 30 kg. shall be provided with lifting hooks of adequate capacity. 

	

6.9 	Earth Terminals 

Two earth terminals located preferably on diametrically opposite sides shall be provided for 
each motor. Necessary nuts and spring washers shall be provided for earth connection. 

7.0 MISCELLANEOUS ACCESSORIES 

	

7.1 	Anti-Condensation Heaters 

All motors rated 30 kW and above shall be provided with 240 V anti-condensation heaters, 
sized and located so as to prevent condensation of moisture during shutdown periods. 

For motors with heaters installed in hazardous atmospheres (Zone - 1 or Zone - 2), such heaters 
shall conform to the provisions of applicable Indian Standards and temperature classification 
specified in the motor data sheet. 

The heater leads shall be brought out, preferably, to a separate terminal box which shall be of 
the same specification and grade of protection as the main terminal box. 

A warning label with indelible red inscription shall be provided on the motor to indicate that the 
heater supply shall be isolated before carrying out any work on the motor. 

	

7.2 	Name Plates 

In addition to the motor rating plate, a separate number plate for motor tag number shall be 
fixed in a readily visible position. This number shall be as per the motor data sheets. 

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

Page 684 of 988 : B861­701­EA­MR­6002­08­RFQ : Rev. A



   

ENGINEERS 
SPECIFICATION 

 
INDIA LIMITED 	 FOR  A G  m Intha Undertalong) 	ENERGY EFFICIENT MEDIUM 

VOLTAGE INDUCTION MOTORS 

STANDARD SPECIFICATION No. 

6-51-0064 Rev. 2 

Page 11 of 12 

JIno 
 *Igen 2Ia 

FIE0W2 3,40.1) 

8.0 CRITICAL SPEEDS 

The first actual critical speed of stiff rotors shall not be lower than 120 % of the synchronous 
speed. For flexible rotors this shall be between 60 % and 80 % of the synchronous speed; the 
second actual critical speed shall be above 120 % of the synchronous speed. 

9.0 PAINTING 

All metal surfaces shall undergo manufacturer's standard cleaning /painting cycle. After 
preparation of the under surface, the equipment shall be painted with two coats of epoxy based 
final paint. Color shade of final paint shall be 632 of IS: 5/ RAL-7031. All unpainted steel pans 
shall be suitably treated to prevent rust formation. If these parts are moving elements, then these 
shall be greased. 

10.0 INSPECTION AND TESTING 

10.1 During fabrication, the equipment shall be subjected to inspection by E1L / Owner or by an 
agency authorised by the Owner, if specified / agreed in Inspection Test Plan. Manufacturer 
shall furnish all necessary information concerning the supply to ElL/ Owner's inspector. All 
routine / acceptance tests shall be carried out at manufacturer's works under his care and 
expense. 

10.2 Type test certificates from CIMFR or equivalent test house, applicable PESO/ DGMS approval 
certificates, BIS license and original drawings referred in type test certificates shall be shown to 
the inspection agency on demand during inspection. The certificates and BIS license must be 
valid at the time of dispatch. 

10.3 Test certificates of bought out components shall be shown to the inspection agency on demand 
during inspection. 

10.4 For VFD fed motors, all tests as specified in VFD specification shall be followed. 

10.5 All equipments shall be subjected to various routine / acceptance tests as per Inspection & Test 
plan no. 6-81-1064. 

11.0 CERTIFICATION 

The motors and associated equipment shall have test certificates issued by recognised 
independent test house (CIMFR/ CPRI/ ERTL/ BASEEFA/ LCIE/ UL/ FM/ KLPL or 
equivalent). All indigenous motors shall conform to Indian standards and shall be certified by 
recognised testing agencies. All motors (indigenous & imported) shall also have valid statutory 
approvals (e.g. PESO, DGMS etc). as applicable for the specified location. All indigenous 
flameproof motors shall have valid BIS license and marking as required by statutory authorities. 

12.0 PACKING AND DESPATCH 

All the equipment shall be divided into several sections for protection and ease of handling 
during transportation. The equipment shall be properly packed for transportation by ship/rail or 
trailer. The equipment shall be wrapped in polythene sheets before being placed in crates/cases 
to prevent damage to the finish. Crates/cases shall have skid bottom for handling. Special 
notations such as 'Fragile', 'This side up', 'Center of gravity', 'Weight', 'Owner's particulars', 
`PO Nos.' etc. shall be clearly marked on the package together with other details as per purchase 
order. 
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The equipment may be stored outdoors for long periods before installation. The packing shall 
be completely suitable for outdoor storage in areas with heavy rains/high ambient temperature, 
unless otherwise agreed. A set of instruction manuals for installation, testing and 
commissioning, a set of operation & maintenance manuals and a set of final drawing shall be 
enclosed in a waterproof cover along with the shipment. 
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Abbreviations: 

AC 	 Alternating Current 
ACDB 	 AC Distribution Board 
AL 	 Aluminium 
BIS 	 Bureau of Indian Standards 
CCoE 	 Chief Controller of Explosives 
CD 	 Compact Disc 
CEA 	 Central Electricity Authority 
CIMFR 	 Central Institute of Mining and Fuel Research 
CT 	 Current Transformer 
CTC 	 Carbon Tetrachloride 
CU 	 Copper 
DC 	 Direct Current 
DCDB 	 DC Distribution Board 
DGMS 	 Directorate General of Mines and Safety 
Ex(d) 	 Flameproof 
FRP 	 Fibre Reinforced Plastic 
HV 	 High Voltage 
IR 	 Insulation Resistance 
IS 	 India Standard 
LV 	 Low Voltage 
HMI 	 Human Machine Interface 
MV 	 Medium Voltage 
OISD 	 Oil Industry Safety Directorate 
OSR 	 Oil Surge Relay 
OTI 	 Oil Temperature Indicator 
PF 	 Power Factor 
PI 	 Polarisation index 
PRV 	 Pressure relief Valve 
PT 	 Potential Transformer 
SLD 	 Single Line Diagram 
UPS 	 Uninterrupted Power Supply 
VRLA 	 Valve Regulated Lead Acid 
WTI 	 Winding Temperature Indicator 

PESO 	 Petroleum and Explosives Safety Organization 
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1.0 SCOPE 

This specification defines the requirements for the installation, field inspection, testing and 
commissioning of electrical equipment, forming part of electrical power distribution and 
utilisation system, including Communication and Fire alarm system. 

2.0 CODES AND STANDARDS 

	

2.1 	The work shall be carried out in the best workmanlike manner in conformity with this 
specification, EIL Installation Standards, layout drawings and to the following specifications/ 
codes of practice of Bureau of Indian Standards and OISD standards. 

SP-30 (BIS) 	National Electrical Code. 

IS:7816 	 Guide for testing Insulation resistance of rotating machines. 

IS:10028 (Part-2) 	Code of practice for selection, Installation and maintenance of 
transformers; Part 2 : Installation. 

OISD 137 	 Inspection of Electrical Equipment. 

OISD 147 	 Inspection and safe practices during electrical installations 

	

2.2 	In addition to the above it shall be ensured that the installation conforms to the requirements 
of the following as applicable: 

a. CEA Regulations. 

b. Regulations laid down by CEA/Electrical Inspectorate. 

c. Regulations laid down by PESO/DGMS (as applicable). 

d. The petroleum rules (Ministry of Industry Government of India). 

e. Any other regulations laid down by central/state/local authorities and Insurance 
agencies. 

3.0 INSTALLATION OF EQUIPMENT 

Prior to start of installation of the electrical equipment, Contractor shall verify that equipment 
and complete materials have been received. Handling, shifting to required site location, 
installation, testing and commissioning of all electrical equipment shall be done by contractor 
with utmost care. Manufacturer's instructions and the requirements given in their technical 
manuals shall be strictly adhered. The substation/switchgear room wherein the equipment 
shall be installed shall be kept clean, dry and free from all debris. Panel floor cutouts not in 
immediate use shall be suitably covered to avoid any mishap. When handling the switchboard 
panels, care shall be taken to observe the correct lifting arrangements and to make sure that 
slings are attached to the manufacturer's designated lifting points,where applicable. No parts 
shall be subjected to undue strains or sudden stresses which could cause damage to the 
equipment. 

The lifting position mark indicated on packing casing shall be adhered to strictly, for keeping 
it in required vertical position. 

Contractor shall check and report to the Engineer-in-charge about any damaged item and / or 
missing component for getting the same replaced as per specifications. During installation, all 
accessories and loose items shall also be inspected by the contractor before their 
assembly/mounting. 

Manufacturer checklist, manual for erection and installation and any specific requirement for 
equipment handling, installation and commissioning shall be strictly adhered to. 
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3.1 	Switchboards and Bus Ducts 

3.1.1 The term switchboard here includes all HV / MV/ LV switchboard panels, motor control 
centers, power and lighting distribution boards, UPS panels, ACDB, Battery charger panels, 
DCDB etc. 

The switchboard panels shall be handled with care, avoiding any impact to the equipment. 
Dragging of the panels directly on floor shall be avoided. Roller bars may be used for shifting 
of panels. Use of a crane and trailer shall be made for handling of equipment. The 
switchboard panels shall be properly supported on the truck or trailer by means of ropes to 
avoid any chance of tilting. The switchboards shall be lifted after ensuring that panel supports, 
nuts and bolts are all intact and tightened. While lifting the panels in packed conditions, 
utmost care shall be taken to avoid any damage to insulators, bushings, metering and 
protective equipment and if specified in the tender document tyre mounted hydraulic trolley 
shall be used. 

The panels shall be preferably kept inside the packing cases till foundations are ready. Proper 
rain/sun/dust protection shall be ensured till switchboards are installed. 

3.1.2 The switchboard panels shall be installed on prepared foundations or floor cutouts. Steel base 
channels shall be welded to inserts provided in floor slab. Cross members shall be provided at 
the junctions of each shipping section and other places as required.. It shall be ensured that the 
base plate level of HV switchboard shall match with the finished floor level. 

The foundation pockets and the grouted bolts shall be cured for a minimum period of 48 
hours. Proper level of base frames shall be maintained throughout and shall be checked with 
water level/spirit level. Steel Shims shall be provided below base frame wherever required. 

3.1.3 The switchboard panels shall be taken out from the packed cases and shifted one by one to 
their proper place. All the panels shall be assembled, aligned and leveled. Alignment of 
panels shall be checked in both longitudinal and lateral directions. It shall be ensured that 
panel to panel coupling bolts, bus bar links etc. fit properly without any strain on any part. No 
new holes for jointing of the panels other than those recommended by the vendor shall be 
drilled. No gaps shall be left between the panels. Gap if any found between panels shall be 
suitably sealed using sealing compound or T-profile. The lifting, racking in and out operation 
of the breaker and all other motions shall be free from any obstruction. 

The panels shall be checked for correct vertical position using Plumb line and spirit levels. 
The switchboard panels shall be tack welded at suitable intervals to base channel. 

After erection of switchboard panels, all uncovered portions of floor cutouts shall be covered 
with 6 mm thick removable chequered plates finished with floor level. The design of the 
chequered plates shall be such that the maximum allowable deflection is L/200 (where L is the 
span of the chequered plates in meters) for a live load of 500 kg./sq. meters. 

Additional stiffer shall be provided at the bottom if required. Suitable lifting arrangements 
shall be provided for chequered plates. The chequered plates shall be painted with a coat of 
red oxide zinc chromate primer after proper surface preparation as per specifications. Where 
specified, panels' cutouts provided for future use shall be filled with lean concrete. 

3.1.4 After completion of Installation of switchboards, all the cubicles, switchboard components 
such as switches, starters, CT and PT chambers, bus bar chamber shall be cleaned and 
checked for tightness of all the components. 

Vacuum circuit breakers shall be checked for integrity of bottle seals. All loosely supplied 
items shall be fitted up. Bus bar sections or links shall be inserted and where specified, of high 
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voltage equipment shall be insulated. Interconnection wiring between shipping sections shall 
be done by contractor. 

All the wiring connections shall also be checked. Contact resistance of all bus bar joints and 
contactors shall be checked. Insulator shall be checked for any damage. All the starters, 
switches, contacts shall be cleaned with CTC where required. 

All the moving parts shall be checked for easy and free movement. Hinges of panel doors 
shall be lubricated to give free and noise less movement. All openings shall be kept 
completely closed to avoid ingress of any foreign particles inside the panel. 

Functional scheme verification of individual feeder shall be carried out and minor wiring 
modifications in the panel wiring, if required shall be done as per the directions of Engineer-
in-charge. Special attention shall be paid to CT circuits' polarity, wiring continuity and 
correctness in the protection as well as measurement circuits. Auto transfer scheme shall be 
simulated and verified. During the course of scheme verification tests, defective components 
if any shall be taken out, after bringing to the notice of Engineer-in-charge. The same shall be 
replaced by component supplied by owner. 

3.1.5 Where switchboard is damp or having a low IR value due to damaged insulators/ 
bushings/any other insulated parts, or any other reason, the entire switchboard shall be dried-
up according to the instruction of the Engineer-in-charge for the IR value to improve to a safe 
level for commissioning. Care shall be taken to protect the surrounding insulation from direct 
local heating during the drying up process. 

3.1.6 All the metering instruments, protective relays and other relays and contactors shall be tested 
as per manufacturer's recommendations and according to the instructions of the Engineer-in-
charge. Protection relays shall be inserted and connected and settings adjusted as required by 
the Engineer- in- charge 

3.1.7 All moving parts, of closing/tripping mechanism, racking in and racking out mechanism, 
spouts and shutter closing mechanism shall be checked for proper operation. All the auxiliary 
contacts of breaker shall be checked-up, cleaned and contact pressure measured. 

3.1.8 All the control wiring, PTs, bushings, bus bars, other live parts of switchgear, incoming and 
outgoing cables shall be meggered. 

3.1.9 Electrical simulation tests shall be carried out for all the protective, alarm and annunciation 
relays and external interfaces to ascertain proper functioning. 

3.1.10 Safety insulation mats of approved make and of required voltage grade shall be provided in 
the sub-station. 

3.1.11 Pre-Commissioning Check List 

Before commissioning any switchboard, following points shall be checked and ensured for 
safe energising of the switchboard: 

i. That the installation of equipment to be commissioned is complete in all respects with 
its auxiliaries and all other mounting including earthing. Openings in floor within and 
outside panels have been sealed off. All cover and door gaskets are intact to make the 
enclosure vermin proof. 

ii. That all the metering instruments have been checked and found in working order. 
Indicating lamps are healthy and are in correct position. All power and control fuses 
are of proper rating. 
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iii. That the polarity test and ratio test of all the PTs and CTs is complete and phase 
sequence of CTs conforms to the correct vector group connections. Wiring continuity 
and correctness are ensured in the protection and measurement circuits. Polarity of 
D.C. supply for all the circuits is correct. 

iv. That the high voltage tests of incoming and outgoing cables have been conducted and 
results are satisfactory. 

v. That all the protective relays including both conventional and microprocessor based 
numerical relays and thermal overload relays/electronic motor protection relays have 
been tested for secondary injection tests. (Primary injection tests shall be carried out 
for differential protection, Restricted Earth fault protection at full / reduced current to 
ensure correctness of complete wiring). Relay settings, status indications, fault 
annunciations, data logging and display of switchboard SLDs shall be verified from 
HMI in case the same is provided. 

vi. That IR Value has been recorded for bus bars, circuit breaker, incoming and outgoing 
cables, control wiring and potential transformers. Where required joint resistance of 
bus bars have been recorded and found to be satisfactory. All the surroundings and 
panels have been cleaned and temporary earth leads have been removed. 

vii. Following tests shall be ensured for all CTs 

Insulation resistance test 

Ratio test through primary injection 

- Polarity test 

- Knee point voltage for class PS CTs 

viii. 	Following tests shall be ensured for all PTs 

- Insulation resistance test 

- Ratio test through primary injection 

- Polarity test 

ix. Following tests shall be ensured for all breakers 

Insulation resistance test 

Breaker closing, opening sequence using 3 pole timers 

High voltage test both in open and close condition for HV breaker 

Contact resistance of all three poles using 100A DC Kit 

x. Following tests shall be ensured for all meters 

Calibration of meters 

- Functional verification and settings 

xi. Following tests shall be ensured for all relays 

Secondary injection test 

Relay settings 

Timing check with timers 

Any other test recommend by the supplier 

xii. FolloWing tests shall be ensured for all bus bars 

Tightness of all nuts/bolts using Torque wrench 

- IR value 

- Contact resistance using 100A DC Kit 

Cleaning of bus bar chamber using vacuum cleaner 

- Conducting jelly shall be applied on AL/CU joints as per manufacturer's 
recommendations 

- HV test in case of HV switchboard 
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xiii 	Following tests/Checks shall also be performed on the switchboards 

Functional verification of individual feeders including all spare feeders 

Simulation test for under voltage tripping of related feeders such as motor 
feeder, capacitor feeders etc 

Verification of control supply schemes 

Stability test for all differential protections 

Simulation test for bus auto/manual change over scheme, fast bus transfer 
scheme 

- Checks for all panel illuminations, indicating lamps, sockets 

- All upstream and down stream interlocks 

3.1.12 Bus Ducts 

The bus ducts as per issued drawings will be supplied in parts and all the parts shall be 
assembled and the bus bar connections shall be made at site. The insulators in bus ducts shall 
be inspected for any possible damage during transit and the defective ones shall be replaced. 
The insulators shall be cleaned. Contact surface of bus bars, bus bar bolts and nuts shall be 
thoroughly cleaned. Petroleum jelly shall then be applied and bolted connection made. The 
bus duct enclosure shall be checked for earth continuity and then earthed at two places. The 
bus duct shall be properly supported between switchgear and transformer. The opening in the 
wall where the bus duct enters the switchgear room shall be completely sealed to avoid rain 
water entry. Expansion joints, flexible connections etc. supplied by the manufacturer of the 
bus duct shall be properly connected. The bus duct levelling shall be checked with spirit level 
and pendulum weight. 

The sandwiched busducts shall be stacked vertically for installation such that each phase and 
neutral busbar of each sandwich busduct are vertically aligned in a line. This arrangement 
would allow for shorting of busbars across sandwich busducts before connecting to 
switchboard. 

Pre-commissioning check list 

Before commissioning any bus duct, following points shall be checked and ensured for safe 
energising of the bus ducts 

All joints are tightened using torque trench 
Cleaning of bus duct chamber with vacuums cleaner 
Silica gel breather shall be connected if supplied. If required, silica gel shall be 
reactivated as per the instruction of engineer in charge. 
Space heater circuit shall be checked and tripping through thermostat shall be ensured 
Contact resistance shall be measured for all phases/neutral using 100A DC kit 
High voltage test in case of HV bus ducts 

3.2 Transformers 

Transformers on receipt at site shall be unloaded by means of crane or lifting devices of 
adequate capacity. All lifting lugs shall be used to avoid unbalanced lifting and undue 
stresses on lugs. Lifting lugs if any provided for partial lifting (e.g. for active part, 
conservator) etc. shall not be used for lifting complete transformer. Parts other than those 
identified for lifting of the transformer shall not be used for lifting. While slinging, care shall 
be taken to avoid slings touching other parts. 
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3.2.1 Before lifting transformer, it shall be ensured that all cover bolts are tightened fully. In case 
when it is necessary to use jacks for lifting, projections provided for the purposes of jacking 
shall be used. Lifting jacks shall not be used under the valves or radiator tubes. For 
transporting transformers from stores to site, the transformers shall be loaded on a suitable 
capacity truck or trailer. The transformers shall be properly supported by steel ropes and 
stoppers on the trailer to avoid tilting of the transformers in transit due to jerks and vibrations. 
At no instance, the transformer shall be kept on bare ground. Where it is not possible to 
unload the transformer directly on a foundation, it shall be unloaded on a properly built 
wooden sleeper platform. A transformer shall never be left without putting stoppers to the 
wheels. 

3.2.2 Transformers shall be examined, for any sign of damage in transit. Particular attention shall 
be given to the following in this regard. 

i. Dents on tank wall or cooling tubes, radiators 
ii. Damage to protruding parts like valves, sight glass etc. 
iii. Loosening of bolts due to vibration in transit. 
iv. Cracked or broken bushings. 
v. Oil leakage particularly along welds. 

If anything adverse is noted, the same shall be brought to the notice of Engineer- in- charge. 

3.2.3 Contractor shall examine the transformer base, oil pit, fire walls and foundations made by the 
civil contractor. It shall be ensured that oil spills can not propagate along cable trenches. Any 
discrepancy noted will be brought to the notice of Engineer- in- charge. Transformers shall be 
placed on channels or rails over concrete foundations. The transformers shall be levelled, 
aligned and checked for free movement on the channels or rails. Stoppers shall be provided to 
the transformers immediately to prevent any movement. Normally transformers upto 1000 
kVA rating shall be received duly fitted with radiator tubes, conservator tanks, valves, wheels 
and other accessories. While the transformers of above 1000 kVA rating may be supplied with 
loose accessories. All the accessories like radiators, cooling fans, valves, conservator tanks, 
explosion vent pipe, bushings and other devices which are supplied in different packages shall 
be checked for any transit damage and cleaned thoroughly before fixing on the transformer. 
All loosely supplied parts shall be assembled as per manufacturer's instruction manuals/ 
drawings and documents. All the connections for CTs bushings and other wiring shall be 
checked for tightness and correctness before replacing the lid or tightening all the bolts. 
Gravels shall be filled in the transformer bay, soak pit as per requirement. 

3.2.4 Topping of transformer with oil 

Before topping up with oil, transformer shall be fitted with all accessories such as valves, 
gauges, thermometers etc. Oil samples shall be taken from each drum and tested for 
determination of dielectric strength. Any sign of leakage of the barrel or of its having been 
opened shall be recorded and reported. It is necessary to filter the oil before the transformers 
are filled. It shall be ensured in oil filling operation that no air pockets are left in the tank and 
that no dust or moisture enters the oil. All air vents shall be opened. Oil shall be filled through 
a streamline oil filter using metal hose. To prevent aeration of the oil, the transformer tank 
shall be filled through the bottom drain valve. In a transformer with conservator tank, the rate 
of oil flow shall be reduced when the level is almost upto the bottom of the main cover to 
prevent internal pressure from rupturing the pressure relief-pipe diaphragm. Sufficient time 
shall be allowed for the oil to permeate the transformers and also for the locked -up air 
bubbles to escape. Any air accumulation in the buchholz relay shall be released. 
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3.2.5 Transformer Oil 

i. Sample of oil from transformer shall be taken from both top and bottom of the tank. 
In case of oil filled cable box with a separate conservator, separate oil samples shall 
be taken from cable box. 

ii. Testing of Oil 
For dielectric test, the oil shall be tested as described in IS: 335. The oil shall also be 
tested for acidity in accordance with the methods prescribed. 

iii. Dissolved Gas analysis (DGA) of transformer oil sample may be carried out at site as 
per IS-9434. 

3.2.6 Drying out of the transformers, if required, shall be carried out and record maintained in 
accordance with IS: 10028. Normally a streamline filter shall be used for drying-up. IR value 
versus time of both windings along with OTI/WTI and filtrations machine temperature curve 
for IR value Vs time shall also be plotted and recorded during the drying-up process. 

Precautions when drying 

i. The maximum sustained temperature to which transformer oil may be subjected shall 
be limited to 80°  C. 

ii. The transformer shall be carefully monitored throughout the drying out process and 
all observations shall be carefully recorded. 

iii. Drying out shall be continued so that the insulation resistance as prescribed in the 
standard code of practice is attained and the value remains constant for more than 12 
hours. However, a minimum number of cycles shall be done for each transformer as 
found necessary by the Engineer-in-charge. Generally a Megger reading of 2 
megohms / kV at 60°  C temperature with a 5 kV Megger may be a rough indication 
for stopping the dehydration. 

3.2.7 The following work on transformers shall be performed by the contractor if specifically called 
for: 

i. Before finally commissioning the transformer it may sometimes be desired to run it 
for a few hours on short-circuit, applying a low voltage, approximately equal to the 
impedance voltage of the transformer. During this process, regular readings of the 
insulation resistance of the winding to earth and winding to winding and temperature 
against time shall be recorded. 

ii. Testing of radiator tubes for any leakage and rectifying these by welding / brazing. 

3.2.8 Pre-commissioning Check List 

Before commissioning of any transformer, the following points shall be checked for safe 
energisation of the transformer: 

i. All the accessories have been fixed properly and transformer body and neutral are 
properly earthed. The transformer dehydration is over and results are satisfactory and 
approved by the Engineer-in-charge. In case transformers are idle for more than one 
month after dehydration, transformer oil has been given at least two circulations. 

ii. Oil level, in the transformer conservator tank and all the bushings is upto the marked 
point and the oil has been tested for dielectric strength and acidity. 
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Silicagel is in reactivated condition. The breather pipe is clear from any blocking and 
contains oil upto the proper level. 

iv. The explosion vent diaphragm does not have any dents. Accumulation of any oil and 
air had been released. 

v. Operation of off-load and on-load tap changers on all the tap positions is satisfactory. 
The mechanical parts of the on-load tap changer are lubricated. Motor IR value has 
been taken and found satisfactory. Tap position mechanical indicator on the 
transformer and tap position indication meter on the control panel are reading the 
same tap positions. Tap changer limit switches are operating satisfactorily on the 
maximum and minimum tap positions. On-load tap changer contact pressure and 
resistance is as per manufacturers recommendations. Oil level of tap changer tank is 
upto the required level and oil has been tested for dielectric strength. The tap setting 
on which the off load tap switch is locked shall be recorded. Generally the off-load 
tap switch shall be kept on nominal tap. 

vi. Buchholz relay (of main tank as well as that of oil filled cable box, as applicable) has 
been tested and checked up for any friction in the movement, and floats are free. All 
the other protective relays, alarm and annunciation relays have been tested. 

vii. Metering equipment has been tested and polarity test of PT's and transformer winding 
is satisfactory. Phase sequence and connections have been checked for proper vector 
group. 

viii. Ratio test and winding resistance on all the tap positions is satisfactory. 

ix. Gaps of arcing horns for the bushings where provided are in order and earth 
connections for the surge diverters have been checked. 

x. Winding and oil temperature thermometer pockets contain oil and the winding and oil 
temperature settings on dial gauges are in order. 

xi. Transformers fitted with fans for forced air cooling have been checked up for starting 
and stopping of the fans both in manual and auto mode and air-displacement has been 
verified. 

xii. Simulation tests for all external interface connection alarm, annunciation and trip 
circuits have been checked and are in order. 

xiii. Insulation resistance of all the control circuits and lit value of the transformer 
windings and all the incoming and outgoing cables have been checked. 

xiv. Valves in the cooling system and valve between the buchholz relay and the 
conservator tank are in open position. 

xv. Setting of all the protective relays is at the desired value and DC Trip supply is 
healthy. 

xvi. Magnetic, current and magnetic balance test have been conducted 

xvii 	Simulation test for WTI,OTI,PRV (of main tank as well as that of oil filled cable box, 
as applicable), OSR 

xviii Settings of WTI/OTI as per the instruction of the manufacturer 

xix 	Earth resistance value for the neutral earthing 

xx 	Before charging, it is ensured that water sprinker system, if provided, is installed and 
is operational. 

xxi 	In case the fire protection system of transformer is by Nitrogen injection system, 
testing of this system is ensured. 

xxi i 	In case of power transformer rated 50MVA and above, SFRA (sweep frequency 
response analysis) has been conducted at site. 

xxiii tan delta test of transformer has been conducted for 50 MVA and above transformer. 
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3.2.9 Observations after Commissioning 

After switching on the transformer the following points shall be observed and recorded. 

i. The inrush magnetizing current and no-load current. 

ii. Alarm, if any, or if any relay flag has operated. 

iii. Voltage and current on all the three phases. 

iv. Transformer hum or abnormal noise. 

v. Circulation of oil and leakages. 

vi. Record current, voltage, cooling air temperature, winding temperature and oil 
temperature readings, hourly for 24 hours. 

vii. Cable end boxes for any over-heating. 

3.3. HV and MV MOTORS 

3.3.1 All the motors generally would be erected by the mechanical contractor. 
3.3.2 Electrical contractor shall keep the motor space heater energised as per the directions of 

Engineer-in-charge. Electrical contractor shall measure the insulation resistance of motor 
windings and PI in case of HV motors. Insulation resistance of the motors shall be measured 
between the winding of the machine and its frame by means of a 500 / 1000 V Meggar in case 
of 415 V motors. A minimum value of 1 megohm for 415 V motors shall be considered a safe 
value. In case of lower I.R. Value, the insulation value shall be improved by any of the 
following methods as directed by the Engineer-in-charge. 

i. Blowing hot air from external source. 

ii. Putting the motor in oven. 

iii. Placing heaters or lamps around and inside after making suitable guarding and 
covering arrangements so as to conserve the heat. 

In case the insulation is low, the following method of drying has to be adopted, after 
consultation with Engineer-in-charge. During drying the temperature rise of winding shall not 
exceed the permissible value for the class of insulation used. 

i. By locking the motor so that it can not rotate and then applying such a low voltage to 
the stator terminals so as to pass full load current in the stator keeping the stator 
winding temperature below 90°  C . In this case a close watch shall be kept for any 
possible overheating and I.R. Values vs. temperature shall be plotted and heating 
continued till I.R. value becomes steady. 

ii. By blasting hot air from external source, Maximum temperature of winding while 
drying shall be 70°  C to 80°  C (thermometer) or 90°  C to 95°  C by resistance 
method. Heating shall be done slowly first till steady temperature of winding is 
reached after 4 to 5 hours, and for large machines after 10 hours. A record has to be 
kept for drying process, with half an hour readings and, till steady temperature is 
reached. In case it is essential, the drying process can be supplemented by blower. 

3.3.3 It shall be ensured that the motor leads are correctly connected in the terminal box, as 
indicated in the 'Name Plate'. The covers of all terminal boxes shall be properly fixed, the 
gaskets intact. The control circuit shall be tested for proper functioning as per circuit diagram. 

3.3.4 In case of synchronous machines, slip rings and brush gear shall be polished and brushes shall 
be fixed in their holders with clearance and pressure as recommended by the manufacturers. 
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3.3.5 Before commissioning, the ventilation and cooling system of the motor must be inspected. In 
case of motor with forced ventilation the air inlet shall be examined to ensure that it is free 
from moisture and any foreign material. It shall also be ensured that recommended flow and 
pressure of air is available to produce the required cooling effect. 

3.3.6 The motor control gear shall also be carefully examined, the over-load settings may be 
reduced or time lags bypassed from protective gear to ensure rapid tripping of switchgear in 
event of faults. The direction of rotation of a new motor especially of large capacity, and 
phase sequence of supply shall be kept in view while joining and connecting to the motor 
terminals 

3.3.7 Finally the motor shall be started on no-load after decoupling, and shall be allowed to run for 
a minimum period of 4 hours, or for a time as instructed by Engineer-in-charge. Attention 
shall be given to the proper running of the bearings, vibration or unusual noises if any. 
Voltage, starting current, no load current, stator winding and bearing temperature shall be 
recorded after every 1 hour during this test. Direction of rotation shall be checked and 
recorded. Normally the motors run in clockwise direction as viewed from the driving end 
with reference to the phase sequence R, Y, B. 

3.3.8 After switching off the motor, the insulation resistance of the motor shall be recorded under 
hot and cold conditions. 

3.3.9 If the no load test run is found satisfactory, the motor shall be allowed to run for 8 hours and 
all readings shall be recorded. 

3.3.10 The following work on motors, may be performed by the contractor if specifically called for. 

i. The proper level of bearing oil has to be checked: The condition of grease in bearings 
shall be checked and in case it is necessary, complete replacement of bearing with 
specified grade of grease after proper cleaning of the bearing shall have to be done. 
Wherever external greasing facility exists, the condition of grease may be checked by 
pumping some new grease of specified grade at start. If the grease coming out is 
deteriorated grease shall be replaced. 

ii. All the motors, motor exciter set and induction generators directly coupled or coupled 
through reduction gears shall be checked for abnormal vibration, if any Large rated 
HV motors with journal type bearings are liable to get damaged from shock, rough 
handling during transit. Any minor defect in a race or roller may give rise to 
considerable amount of vibration and noise. Contractor shall check and bring to the 
attention of Engineer-in-charge any defect noticed in this regard. 

iii. Due care shall be taken to avoid any damage to bearing insulation wherever provided. 

	

3.4. 	Batteries/Battery charger 

Battery (Lead acid, Nickel Cadmium or VRLA type as specified) shall be erected on stands 
and insulators supplied by the manufacturer of the batteries. The installation shall be done as 
per the layout drawings and manufacturer's instructions. Electrolyte if required / as applicable 
shall be filled as per manufacturer's instructions. Interrow connections shall be made with the 
leads supplied by the manufacturer. Functional check shall be done on the battery charger 
including battery charging and discharging, recharging as per the recommendation of the 
manufacturer. 

	

3.5. 	Neutral Earthing Resistor 

The neutral earthing resistor shall be inspected for any damage to the resistor grid and other 
components. The resistor shall be levelled and installed. All covers etc. shall be checked for 
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tightness to ensure that the enclosure of the resistor is dust, vermin and weatherproof. 
Earthing conductors shall be taken from the out end terminal of the resistor, for connection to 
earth electrodes and to the main grid. Check such as IR, operation of space heater, earth 
resistance shall be done before the commissioning. 

	

3.6 	Welding Receptacles 

The welding receptacles shall be erected on steel/concrete structures as per the drawings. In 
isolated places a separate support shall be fabricated and installed. 

	

3.7 	Push Button/Control Stations 

The push buttons / control stations shall be installed near to the motors to be controlled. 
Individual channel supports shall be installed as per EIL standard. If control stations for 
hazardous areas are to be supplied by contractor, these shall be of Ex (d) type, tested by 
CIMFR and approved by PESO or other applicable certifying authorities. All outdoor push 
buttons / control stations shall preferably have integral canopies for additional weather 
protection. The canopy shall be made of 2 mm thick galvanized sheet steel or FRP where 
these are not integral with the equipment. 

	

3.8 	Gang operated Isolators/outdoor Disconnectors 

The isolators shall be transported to site in the dismantled condition. All the insulators may be 
also supplied loose. The contractor shall inspect, clean, assemble and install the isolator on the 
base structure previously fabricated, erected and levelled by him. The operating mechanism 
shall be installed on the structure and connected to the isolator poles. The operating 
mechanism shall be tested by slowly bringing the isolator to the closed position and carrying 
out the necessary adjustment as per the manufacturer's instructions. The earthing switches, 
frames and operating handle etc. shall be earthed. 

	

3.9 	Contractor shall provide the following items in substation, as per CEA Regulations. 

3.9.1 Fire buckets filled with clean dry sand and ready for immediate use for extinguishing fires and 
fire extinguisher (carbon dioxide, dry chemical extinguisher etc.) suitable for dealing with 
electric fires shall be conspicuously marked and kept. 

3.9.2 First aid boxes containing ointments and medicines for immediate treatment of injuries (As 
prescribed by Indian Red Cross Society or equivalent). 

3.9.3 Instructions of restoration of persons suffering from electric shock in English, Hindi and local 
language of the district shall be affixed in a conspicuous place. 

3.9.4 Danger boards (HV, MV) shall be provided on transformer bay gate, switchboards, entrance 
to switchgear room and at other places as required by Engineer-in-charge. 

3.10 The Communication system and Fire alarm system panels and equipment shall be installed 
complying to manufacturer's instructions. The location of field station (call back station unit, 
break glass unit, telephone set etc.) shown on the drawing are indicative. The exact location 
shall be decided at site by contractor in consultation with Engineer-in-charge. Correct type of 
equipment with regard to hazardous protection as specified on drawing shall be adhered to by 
contractor, for installation. 

4.0 EQUIPMENT COMMISSIONING 

	

4.1 	Field inspection, testing and commissioning of the complete electrical installation shall be 
carried out as per EIL specification no. 6-51-0087. 
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After the equipment is installed properly in accordance with drawings and specifications, 
contractor shall carry out all pre-commissioning checks and tests as per EIL format in the 
presence of Engineer-in-charge and test readings shall be recorded and furnished to EIL in 
triplicate. 

	

4.2 	All equipment layout drawings shall be marked by the Contractor for "AS BUILT STATUS" 
and two sets of hard copies shall be submitted to EIL. 

5.0 LIST OF CONSTRUCTION EQUIPMENT 

The contractor shall have all necessary construction equipment, tools and tackles and testing 
instruments to carry out the erection works and to commission the system as specified. These 
shall include but not be limited to the following, and these shall be brought to site by 
contractor before the start of work. 

	

5.1 	Equipment 

i. Portable grinder. 

ii. Portable welding machine. 
iii 	Portable gas cutting / welding set. 

iv. Pipe threading machine. 

v. Pipe bending machine (hydraulic). 

vi. Portable drill machine suitable to take up drilling for different sizes as per 
requirement. 

vii 	Dewatering pump sets (diesel driven). 

viii. Power Hacksaw. 

ix. Conduit dye set. 

x. Hydraulic crimping machine with round/hexagonal dye set. 
xi. Hand crimping tool. 

xii. Portable electric blowers, vacuum cleaners. 
xiii. Miscellaneous items such as slings, pulleys, tarpaulins, wooden sleepers, ladders. etc. 

as required. 

xiv. Safety belts, safety goggles, and gloves. 

xv. Separate tool kit for each Electrician. 

xvi. Hydraulic/Hand held grease gun 

	

5.2 	Test Instruments 

i. Insulation tester 1000 V hand driven. 

ii. Insulation tester 2500 V motor/hand driven. 

iii. Insulation tester 5000 V motor/hand driven 

iv. Phase sequence indicator. 

v. Earth Resistance tester. 

vi. Single phase variac 

vii. 3 phase variac of adequate capacity. 
viii. Secondary and primary injection testing kit. 

ix. Multimeter, both analogue and digital 

x. Portable Ammeters, Wattmeters, P.F. meters. 
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xi. Portable Voltmeters. 
xii. Clip on meters of different ranges. 

xiii. Tacho-meter. 
xiv. Kelvins double bridge for measurement of very low resistance. 
xv. D.C. high -pot test kit. 
xvi. A.C. high -pot test kit. 
xvii. Oil filtration machine of adequate capacity. 
xviii. Lux Meter to measure illumination levels. 
xix. Breaker timing 3 pole kit 
xx. Timers 
xxi. 100A DC milli volt drop (Contact resistance) kit 
xxii. Vibration measuring Instrument 
xxiii. Thermo meters 
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Abbreviations: 

AC 	 Alternating Current 
AFC 	 Approved for Construction 
BIS 	 Bureau of Indian Standards 
CCOE 	 Chief Controller of Explosives 
CEA 	 Central Electricity Authority 
DC 	 Direct Current 
DCS 	 Distributed Control System 
DGMS 	 Director General for Mines and Safety 
ECS 	 Electrical Control Station 
GI 	 Galvanized Iron 
HV 	 High Voltage 
IS 	 Indian Standard 
MV 	 Medium Voltage 
OISD 	 Oil Industry Safety Directorate 

PESO 	 Petroleum and Explosives Safety Organization 

Electrical Standards Committee 

Convenor: Ms. Sumita Anand 

Members: Mr. Parag Gupta 
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Ms. ANP Singh 
Mr. Harish Kumar 
Ms. Shalini Verma 
Mr. Raman Sood 
Ms. Shirali Aggarwal 
Ms. N.P. Guha (Projects) 
Mr. Rajesh Sinha (Inspection) 

Copynght EIL — All nghts reserved Format No 8-00-0001-F1 Rev 0 

Page 704 of 988 : B861­701­EA­MR­6002­08­RFQ : Rev. A



fitfx USA- ENIGNEERS 
ligur E1151ftgliiv INDIA LIMITED 

WWI PIMIVOINJOIM 	p GOK el Indio UnekoiliMme) 

SPECIFICATION FOR FIELD 
INSPECTION, TESTING AND 

COMMISSIONING OF 
ELECTRICAL INSTALLATIONS 

SPECIFICATION No. 

6-51-0087 Rev. 4 

Page 3 of 8 

CONTENTS 

	

1.0 	SCOPE 	 4 

	

2.0 	CODES AND STANDARDS 	 4 

	

3.0 	FIELD INSPECTION, TESTING AND COMMISSIONING 	 4 

	

4.0 	RECORDS 	 8 

Format No 8-00-0001-F1 Rev. 0 
	

Copynght EIL — All nghts reserved 

Page 705 of 988 : B861­701­EA­MR­6002­08­RFQ : Rev. A



‘391'a 	fith ENGINEERS 
ogeiropleolv 	UMITED 

i.werf 	 (A Gait throe Undetlakapi 

SPECIFICATION FOR FIELD 
INSPECTION, TESTING AND 

COMMISSIONING OF 
ELECTRICAL INSTALLATIONS 

SPECIFICATION No. 

6-51-0087 Rev. 4 

Page 4 of 8 

1.0 SCOPE 

This specification covers the requirements for the field inspection, testing and commissioning 
of Electrical Equipment and Installation, forming part of electrical power distribution and 
utilisation system. 

2.0 CODES AND STANDARDS 

	

2.1 	The field inspection, testing and commissioning of electrical equipment shall be carried out in 
line with this specification and the latest edition of following Indian Standards and OISD 
standards. 

SP-30(BIS) 	National Electrical Code. 
IS 1255 	 Code of practice for installation and maintenance of power cables up 

to & including 33 kV rating. 
IS-7816 	 Guide for testing Insulation resistance of rotating machines. 
IS 10810(Part 43) 	Method of Test for cables; Part 43 Insulation resistance. 
IS 10810(Part 45) 	Method of Test for cables; Part 45 High voltage test. 
IS 12729 	 HV Switchgears 
OISD 137 	 Inspection of Electrical Equipment. 
OISD 147 	 Inspection and safe practice during electrical installation. 

	

2.2 	In addition to the above it shall be ensured that the installation conforms to the requirements of 
the following as applicable: 

a. CEA Regulations 
b. Regulations laid down by CEA / Electrical Inspectorate. 
c. Regulations laid down by Tariff Advisory Committee/Loss prevention council. 
d. Regulations laid down by PESO/DGMS (as applicable). 
e. The petroleum rules (Ministry of Industry, Government of India). 
f. Any other regulations laid down by central / state / local authorities / insurance 

agencies 

3.0 FIELD INSPECTION, TESTING AND COMMISSIONING 

	

3.1 	Contractor shall carry out complete field inspection, testing and commissioning of electrical 
equipment as per Inspection & Test plans. 

	

3.2 	Before the completed installation or an addition to the existing installation is put into service, 
inspection / pre-commissioning checks and tests shall be carried out by contractor. In the 
event of defects being found out, the same shall be rectified and the installation retested as 
applicable. 

	

3.3 	The pre-commissioning inspection among other requirements shall include visual inspection, 
checking the workmanship of the installation, the rating of equipment, safety clearances, sizes 
of cables installed, conformance to the AFC document, soundness of switchgear bus 
connections, wiring properly dressed and labeled, sealing of unused cable entries, checking of 
all safety interlocks, control/interface functions as per requirement etc. 

	

3.4 	Visual inspection for soundness of bus bar connections of busducts, terminal connections of 
equipment/motor shall be carried out. It shall be ensured that no foreign materials are present 
inside busduct and equipment terminal boxes. After the visual inspection, all the covers of 
terminal boxes, inspection chambers shall be refitted with gaskets, bolts & nuts as per 
equipment manufacturer's instructions. 

Format No 8-00-0001-F1 Rev 0 
	

Copynght EIL — All nghts reserved 

Page 706 of 988 : B861­701­EA­MR­6002­08­RFQ : Rev. A



4araeAtils_ ENGINEERS 
4geji015tglilltif MIA LIMITED 

IA Go. ol Man unciectsanio 

SPECIFICATION FOR FIELD 
INSPECTION, TESTING AND 

COMMISSIONING OF 
ELECTRICAL INSTALLATIONS 

SPECIFICATION No. 

6-51-0087 Rev. 4 

Page 5 of 8 

	

3.5 	Pre-commissioning tests shall include but not be limited to the following: 

Continuity test for each winding and power and control circuits. 

- Insulation test for each winding and power and control circuit 

High voltage test for cables 

Dielectric strength test on transformer oil. 

Checking the correctness of wiring schemes, control circuit interlocks for intended 
functioning. 

Verification of phase sequence. 

Testing of all types of relays/releases for required operation. 

Testing of measuring instruments for proper functioning. 

Earth continuity test for all circuits. 

Checking of safety features for correctness of operation, etc. 

- Checking of all wired interface contacts (analogue, digital input/output contacts) for DCS 
and ECS interface, at panel and equipment terminal chambers as applicable. 

(Electrical contractor shall co-ordinate with other agencies involved for the above and 
provide support services for checking interfaces of electrical equipment and the intended 
functioning) 

- Earth resistance measurement for each earth electrode, and the earthing system as a whole. 

Lighting installation shall be tested for correct illumination levels, with fittings installed. 
Fittings shall be operated only with specified type of a lamp or tube. 

	

3.6 	After the above tests and inspection are completed, control circuits shall be tested for correct 
operation under all operating combinations and proved correct before applying power to 
main circuit. 

	

3.7 	Plant Communication, Fire alarm detection and telephone system shall be checked for correct 
operation and intended function. 

	

3.8 	A close visual inspection of electrical equipment in hazardous areas shall be made to ensure 
that equipment is suitable for the classified zone and gas group and correctly installed, with all 
covers, bolts, nuts and hardwares intact and there is no physical damage mark seen on the 
enclosure 

	

3.9 	Site Acceptance Test procedure for specific equipment shall be furnished by the respective 
equipment vendor in line with testing requirements as per relevant standard, this specification 
& relevant equipment specifications. The Site Acceptance Test Procedure/ Site Testing 
Procedure shall be duly reviewed by the site Engineer-in-Charge. The contractor shall provide 
necessary assistance to the equipment vendor to perform Site acceptance testing to enable the 
equipment vendor to perform the same. 

	

3.10 	All pre-commissioning checks and tests shall be carried out as per the directions of Engineer- 
in-charge. In addition to the equipment manufacturer's instructions, pre-commissioning check 
requirements shall also be complied. All tests shall be carried out by contractor in the presence 
of ELL/Owner's representatives 
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3.11 	The contractor shall bring to site all required tools, tackles, and testing instruments for 
carrying out field testing. Contractor shall use only calibrated measuring and test instruments 
and shall maintain valid calibration records. 

	

3.12 	The Insulation Resistance test values for various electrical equipment shall be as below: 

3.12.1 Cables 

The insulation resistance test values for cables shall be as per following table: 

Rated voltage of the Cable DC Test Voltage in Volts Minimum 	Insulation 
resistance in Mega ohms 

Lighting and power circuit 
wiring 

250 
- 

1 

650/1100V grade cables 1,000 10 

1,900/3,300V grade cables 1,000 200 

3,800/6,600V grade cables 1,000 200 

6,350/11,000V grade cables 5,000 200 

8,700/15,000V grade cables 5,000 200 

12,700/22,000V grade cables 5,000 200 

19,000/33000V grade cables 5,000 200 

38000/66000V 	(72500V) 
grade cables 

5,000 500 

3.12.2 HV, MV and Miscellaneous Switchboards 

The insulation resistance test values for the switchboards shall be as per following table: 

Rated 	voltage 	of 	the 
Switchboard 

DC Test Voltage in Volts Minimum 	Insulation 
resistance in Mega ohms 

33,000V 5,000 200 

11,000V 5,000 200 

6,600V 1,000 200 

3,300V 1,000 200 

415V 1,000 100 

240V 500 10 

110V 500 10 

3.12.3 Generators and Motors 

3.12.4 The insulation resistance test values for Generators and Motors shall be as per following table: 

Rated 	voltage 	of 	the 
Generators and Motors 

DC 	Test 	Voltage 	in 
Volts 

Minimum Insulation resistance 
in Mega ohms at 40 °C 

11,000V 5,000 120 

6,600V 1,000 80 

3,300V 1,000 50 
415V 1,000 15 
240V 500 12 
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3.12.5 Transformers 

The insulation resistance test values for the Transformers shall be as per following table: 

Rated 	voltage 	of 	the 
Transformers 

DC Test Voltage in Volts Minimum 	Insulation 
resistance in Mega ohms at 
40 °C 

Up to 600V 1,000 100 

601 to 5000V 2,500 1,000 

5001 to 15,000V 5,000 5,000 

15001 to 35,000V 5,000 10,000 

35001 to 66,000V 5,000 10,000 

66001 to 132,000V 5,000 10,000 

3.12.6 It shall be ensured that during insulation tests, electronic devices and components that are 
liable to get damaged on applied test voltage shall be disconnected from circuit. The 
instructions of equipment/panel manufacturer shall be followed strictly in this regard. 

3.13 High-voltage Testing 

3.13.1 DC high voltage test shall be conducted as per following table on all HV feeder cables and 
also on 1100 V grade cables where straight through joints have been made. This table shall be 
used as a reference and the DC high voltage test shall be conducted considering equivalent IS/ 
IEC voltage grades upto 66kV 

Rated Voltage of 
Cable (kV) TEST VOLTAGE (kV) BETWEEN Duration 

(Minutes) 
U. / U* Any Conductor and Metallic 

Sheath/ Screen/Armour 
Conductor to Conductor 
(For Unscreened Cables) 

0.65/1.1 3 3 5 
1.9/3.3 5 9 5 
3.3/3.3 9 9 5 
3.8/6.6 10.5 18 5 
6.6/6.6 18 18 5 
6.35/11 18 30 5 
11/11 30 30 5 

12.7/22 37.5 - 5 
19/33 60 - 5 

*U. : Phase Voltage 

U : Line Voltage 

The cable cores must be discharged on completion of DC high voltage test and cable shall be 
kept earthed until it is put into service. 

DC test voltage for old cables shall be 1.5 times rated voltage or less depending on the age of 
cables, repair work or nature of jointing work carried out, etc. In any case, the test voltage 
shall not be less than the rated voltage. 

3.13.2 AC high voltage test shall be conducted as per following table on all HV Switchboards. 
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Rated Voltage 
(rms Value in 

kV) 

Rated 1 MM. Power Frequency Withstand Voltage 
(rms Value in kV) 

Duration in 
Minutes 

U 
To Earth, Between 

Poles and Across Open 
Switching Device 

Across the Isolating 
Distance  

3.6 10 12 1 
7.2 20 23 1 
12 28 32 1 
24 50 60 1 
36 70 80 1 

72.5 140 160 1 

The withstand voltage values across the isolating distances are valid only for switching 
devices, where the clearance between open contacts is designed to meet the safety 
requirements specified for disconnectors. 

3.13.3 DC Voltage test of the cable over-sheath shall be conducted as per IEC 60840 & IEC 60229:-
A D.C. voltage of 4kV per millimetre of specified thickness of extruded over-sheath shall be 
applied with a maximum of 10kV D.C. between the underlying metallic layers and the outer 
electrode, for a period of 1 min. All metallic layers under over-sheath shall be connected 
together. 

This test requires that the over-sheath has an outer "electrode" which may be moist backfill or 
a conductive layer. 

No breakdown of the over-sheath shall occur during the test 

3.13.4 AC voltage test of the cable insulation shall be conducted as per IEC 60840, rated voltage may 
be applied for 24 hours. 

	

3.14 	All protective relays including thermal overload relays shall be tested by secondary injection 
current. Primary injection tests shall be carried out for differential protection, restricted earth 
fault protection at full/reduced current to ensure correctness of complete wiring. 

3.15 Before energizing any equipment, 'COMMISSIONING CLEARANCE FORM' as per 
standard format shall be duly filled in by contractor and submitted to EIL/owner. 

	

3.16 	It shall be ensured that the electrical inspectorate approval is available before energizing the 
equipment 

4.0 RECORDS 

Contractor shall keep up-to-date records of all activities carried out and test results. Field 
inspection / test reports shall be submitted to EIL / Owner by the contractor in bound volumes 
(triplicate copies). 
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Abbreviations: 

AC 	 Alternating current 
ASB 	 Auxiliary Service Board 
BASEEFA : 	British Approval Service for Electrical Equipment's in Flammable 

Atmosphere 
BIS 	 Bureau of Indian Standard 
CEA 	 Central Electricity Authority 
CIMFR 	 Central Institute of Mines and Fuel Research 
CRCA 	 Cold Rolled Cold Annealed 
CT 	 Current Transformer 
DC 	 Direct current 
DCDB 	 Direct Current Distribution Board 
DGMS 	 Directorate General of Mines Safety 
EIL 	 Engineers India Limited 
ELCB 	 Earth Leakage Circuit Breaker 
FM 	 Factory Mutual 
GI 	 Galvanised Iron 
HRC 	 High Rupturing Capacity 
IE 	 Indian Electricity 
IEC 	 International Electrotechnical Commission 
IEEE 	 Institute of Electrical & Electronics Engineer 
IP 	 Ingress Protection 
KW 	 Kilo Watt 
LCIE 	 Laboratoire Central des Industries Electriques 
LDB 	 Lighting Distribution Board 
LED 	 Light Emitting Diode 
MCB 	 Miniature Circuit Breaker 
MCC 	 Motor Control Centre 
MCCB 	 Moulded Case Circuit Breaker 
MDB 	 Main Distribution Board 
MS 	 Mild Steel 
MV 	 Medium Voltage 
NEC 	 National Electric Code 
NEMA 	 National Electrical Manufacturers Association 
PCC 	 Power Control Centre 
PMCC 	 Power- Cum- Motor Control Centre 
PTB 	 Physikalisch- Technische Bundesanstalt 
PVC 	 Poly Vinyl Chloride 
SWG 	 Standard Wire Gauge 
UL 	 Underwriter's Laboratories 
V 	 Volt 
VDE 	 Verband Deutscher Elektrotechniker 

Electrical Standards Committee 

Convener: 	Mr. M.K Sahu 

Members: 	Mr. Harish Kumar 
Ms. Arvind NP Singh 
Ms. Shalini Verma 
Mr. Raman Sood 
Mr. Bishan Dass 
Mr. Rajiv Kumar Saha 
Ms. Shirali Aggarwal 
Mr. Ayush Mathur (Projects) 
Mr. Rajest Sinha (Inspection) 
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1.0 SCOPE 

	

1.1 	This specification defines the requirements for design, engineering, shop-supervision, 
testing, supply, installation, testing and commissioning of electrical equipment and facilities 
for package equipment as covered in the job Specifications and data sheets. 

	

1.2 	For the purpose of this specification, the term 'package equipment' or 'package' denotes the 
complete integrated equipment to be supplied by the vendor comprising of all main and 
auxiliary equipment and associated local panel(s). The package equipment may be mounted 
on a common skid and/or installed on a common platform/area in the field, as specified 
elsewhere. Unless otherwise specified, the local panel shall include the power distribution to 
various loads along with the necessary controls, interlocks, indications and alarms. The local 
panel may either be mounted on the equipment skid/platform or separately but not very far 
from the main equipment. 

	

1.3 	It is not intended to cover all aspects of design but to indicate the basic requirements only. 
Vendor shall ensure that the design and installation on the skid is carried out as per good 
engineering practice, relevant codes and shall meet the requirements of safety, reliability, 
ease of maintenance and operation, aesthetics, scope of future expansion and maximum 
interchangeability of the equipment. Vendor shall acquaint himself with EIL standards, 
specifications, inspection test plans and field testing procedures as deemed necessary for 
proper execution of work. 

	

1.4 	Compliance with this specification and /or review of any of the vendor documents shall not 
relieve the vendor of his responsibility and his contractual obligations with regard to the 
completeness and satisfactory operation of the package. 

2.0 STATUTORY REQUIREMNTS 

	

2.1 	All electrical equipment and the complete package shall meet the requirements of this 
specification and enclosed data sheets, in addition to the relevant Publications and Codes of 
Practice of Bureau of Indian Standards, EIL Standards, statutory regulations and good 
engineering practices. Complete system must also conform to the latest revisions of the 
following: 

a) CEA Regulations 
b) Fire Insurance Regulations 
c) Petroleum Rules and any other regulations laid down by Chief Controller of 

Explosives 
d) The Factory Act and regulations laid down by Factory Inspectorate 
e) Regulations laid down by local statutory authorities and Electrical Inspectorate 

	

2.2 	In case of imported equipments, standards of the country of origin shall be applicable if these 
standards are equivalent or stringent than the applicable Indian standards. 

	

2.3 	Vendor shall provide all assistance required for obtaining approvals from statutory 
authorities for materials, plant design/ drawings and complete installation. 

	

2.4 	Where Indian Standards do not exist, the relevant IEC/ BS/ VDE/ IEEE/ NEMA standards 
shall apply. Any other international standard may also be followed provided it is equivalent 
to or more stringent than the standards specified above. 

	

2.5 	In case of any contradiction between various referred standard / specification /datasheet and 
statutory regulations, most stringent requirement shall prevail. However owner's /EIL's 
decision in this regard will be final and binding. 
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3.0 GENERAL REQUIREMENTS 

	

3.1 	The offered equipment shall be brand new with state of art technology and proven field track 
record. No prototype equipment shall be offered. 

	

3.2 	Vendor shall ensure availability of spare parts and maintenance support services for the 
offered equipment at least for 10 years from the date of supply. 

	

3.3 	Vendor shall give a notice of at least one year to the end user of equipment and EIL before 
phasing out the product/ spares to enable the end user for placement of order for spares and 
services. 

	

4.0 	SITE CONDITIONS 

The equipment shall be suitable for continuous operation under the site conditions specified 
elsewhere. If not specifically mentioned, a design ambient temperature of maximum 40°C 
and an altitude not exceeding 1000 meters above mean sea level shall be considered for 
design purpose. 

5.0 AREA CLASSIFICATION AND EQUIPMENT SELECTION 

	

5.1 	In case of storage, handling or processing of flammable materials within the battery limits of 
the package, area classification shall be carried out in line with IS: 5572, Indian Petroleum 
Rules, OISD standard-113 and DGMS guidelines where applicable. Where specified, the 
vendor shall furnish an 'Area Classification Drawing' indicating the zones of hazardous area 
and the applicable gas groups and temperature class (T rating). A list of flammable materials 
handled along with their properties like flash point, ignition temperature, explosive limits 
etc. shall also be furnished. 

	

5.2 	All the electrical equipment installed in hazardous areas shall be selected as per IS- 
16724:2018 / IEC-60079-14, where applicable, and shall meet the requirements of relevant 
IS, IEC or NEC Standards and statutory regulations. However, electrical equipment for 
Zone-2 areas as a minimum shall be Ex 'eV Ex 'n' type as specified in data sheet, subject to 
the same being acceptable to the concerned statutory authorities. Increased safety (Type Ex 
`e') equipment shall not be used in zone-I areas. Ordinary industrial electrical equipment 
(even though permitted for use in Div.2 area as per NEC, USA) shall not be used in Zone-2 
areas. 

	

5.3 	Electrical equipments for hazardous areas shall be certified by CIMFR/ ERTL/ Karandikar 
Lab or equivalent recognised independent test house of country of origin such as BASEEFA 
/ ATEX/ LCIE / PTB / UL / FM. All equipment (indigenous and imported) shall also have 
valid statutory approvals i.e. PESO as applicable for use in the specified hazardous area. All 
indigenous flameproof equipments shall have valid BIS license and marking as required by 
statutory authorities 

	

5.4 	Electrical equipment for hazardous areas shall, generally, be suitable for gas groups IIA and 
IIB and temperature Class -T3 as applicable to the selected type of explosion protection. In 
case of hydrogen or hydrogen-hydrocarbon mixtures having more than 30% hydrogen, the 
gas group to be considered, shall be 11C. 

	

5.5 	All electric motors for agitators/mixers and metering pumps handling flammable materials 
and oil sump pumps, shall be flameproof (Type Ex-de), irrespective of the area being 
classified as Zone-2 or Zone- I. 

	

5.6 	In case the package equipment is to be located in a classified hazardous area, the same shall 
be indicated in the data sheet. In such a case, the offered equipment/package shall conform to 
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whichever are the more stringent requirements, i.e. either due to materials being handled in 
the package or hazardous location in which package is installed. 

6.0 EQUIPMENT SPECIFICATIONS 

	

6.1 	General Requirements 

6.1.1 Specifications of all equipments/items, shall be furnished by the vendor for owner's review. 
However, certain minimum requirements for the major equipment are highlighted in this 
section. 

6.1.2 All equipments and components shall be new and supplied by approved reputed 
manufacturers. Equipment requiring specialised maintenance or operation shall be avoided 
as far as possible and prototype equipment shall not be accepted. All equipments shall be 
complete with all necessary weather and anticorrosion protection including tropicalization to 
prevent damage due to climate, saline atmosphere, dust and corrosive vapours. 

6.1.3 All equipment / material shall be protected for inland / marine transport, carriage at site and 
outdoor storage during transit and at site. Vendor shall be responsible for any damage to the 
equipment during transit. All packages shall be clearly, legibly and durably marked with 
uniform block letters giving the relevant equipment/ material details. Each package shall 
contain a packing list in a waterproof envelope. 

6.1.4 All electrical components and equipment shall be sized to suit the maximum load under the 
most severe operating conditions. Rated voltage and frequency for the equipment shall be as 
indicated in enclosed data sheet. 

6.1.5 All spares required for testing and commissioning the package shall be included by vendor in 
his scope of supply along with any special tools and tackles required for operation and 
maintenance. 

	

6.2 	Medium Voltage Motors 

All medium voltage induction motors shall meet the requirements of the enclosed data sheet 
and EIL standard specification. 

	

6.3 	Power Distribution Board/Local Panel for Safe Area 

6.3.1 This shall meet the requirements of data sheets and the following specific requirements. 

6.3.2 Unless otherwise specified, the Power Distribution Board (PDB) may be incorporated as part 
of the Local Panel. The PDB shall include necessary power distribution equipment as 
applicable for the package equipment in addition to the associated controls, interlocks, 
indications and alarms. All motor starters shall be Direct-on-line type unless specified 
otherwise. 

6.3.3 The panel shall be free standing, metal enclosed, dust and vermin proof type having 
minimum IP-42 degree of protection as per IS:13947 (Part-1). Panels for outdoor locations 
shall be weatherproof and supplied with a sheet steel kiosk or have internal and external 
doors with a rain shelter. The panel shall be designed to ensure maximum safety during 
operation, inspection, connection of cables and maintenance with energised busbars and 
without any special precautions. Ample space shall be provided inside the panel for any 
future addition of components in the panel. Power and control equipment shall be segregated 
inside the panel as far as practicable. The maximum height of the operating handle/switches 
shall not exceed 1800mm and the minimum height shall not be below 300mm. 
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6.3.4 The panel shall have an integral base frame and shall be sheet steel clad, fabricated out of 14 
SWG CRCA sheet steel except that doors and covers may be of 16 SWG thickness. 
Necessary stiffeners shall be provided on doors / covers to prevent buckling. Large size 
doors and covers or those on which substantial relays/meters are mounted shall be fabricated 
out of 14 SWG CRCA sheet steel. All doors shall be hinged type, and all covers, doors, 
openings and gland plates shall be provided with neoprene gaskets. All hardware shall be 
corrosion resistant. All bolts, nuts and washers shall be secured against loosening and shall 
be made of galvanized, zinc passivated or cadmium plated high quality steel. Unless 
otherwise specified, the panel shall be suitable for bottom cable entry. The gland plate and 
cable glands shall be provided with the panel. 

6.3.5 For the Flameproof Power Distribution Board / Local Panels, to be installed in a hazardous 
area, vendor to refer EIL standard specification 6-51-0007 attached elsewhere (if applicable). 

6.3.6 Outgoing motor feeders shall be provided with switch, fuse, thermal overload relay with 
single phasing preventor or Motor Protection Relay and contactors for operation / safety 
isolation. All switches shall be load-break, heavy duty, air-break type with the operating 
handle mounted on the compartment door. Load break switch or MCCB shall be provided as 
main incoming switch complete with necessary mechanical interlocks, door interlock and 
defeat mechanism. Motor duty switches of AC-23 duty are also acceptable for outgoing 
motor feeders. 

6.3.7 All fuses shall be non-deteriorating HRC cartridge, pressure fitted, link type. The contactors 
shall be air-break having AC-3 duty rating. Power contactors shall be rated for 100% of the 
maximum continuous current (e.g. rated current of motor) with a minimum rating of 16 
Amperes with AC-3 duty. Contactor coils shall be suitable for 240V AC control supply. 

6.3.8 Thermal overload relays shall be three element, positive acting, ambient temperature 
compensated type with adjustable setting range and built-in protection feature against single 
phasing which can operate even with 50% rated current. The relays shall be manual reset 
type with the reset push button provided on the cubicle door. 

6.3.9 All indicating instruments shall be moving iron, flush mounting type of 72mm x 72mm 
square pattern of at least 1.5 accuracy class. LEDs provided for indication shall be cluster 
type with adequate brightness and minimum 2Nos LEDs chips per light. LEDs shall be 
connected in parallel and each LED chip having diameter not less than 3mm. 

6.3.10 All control/selector switches shall be rotary back connected type having a cam-operated 
contact mechanism with knob type handle. Ammeter selector switches shall have contacts 
with make before break feature and additional locking facility shall be provided where 
required. 

6.3.11 All motor feeders shall be provided with a STOP (red) push button and necessary START 
(green) push button and control/interlock switches. STOP push buttons shall have stay put 
feature and additional locking facility shall be provided where required. 

6.3.12 Current transformer fed ammeter shall be provided for all motors, which may have variable 
loading or are required for process control. Feeders of 30 Amperes rating and above shall be 
provided with a CT and ammeter as a standard. The current transformers shall have an 
accuracy class 1.0 and instrument security factor not greater than 5. 

6.3.13 All auxiliary devices for control, indication, measurement and alarm such as push buttons, 
control and selector switches, indicating lamps, metering instruments, annunciators etc. shall 
be mounted on the front door of the panel. Components requiring frequent inspection shall 
be easily accessible. 
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6.3.14 Control supply for the equipment shall normally be derived from an adequately sized 
transformer in the panel connected across two phases. 

6.3.15 Adequate number of potential-free contacts shall be provided in the control panel for any 
remote control monitoring of the package equipment. 

6.3.16 The panel shall be provided with an anti-condensation heater controlled through a switch 
fuse /MCB and an adjustable thermostat. 

6.3.17 Inside the panel, the wiring for power, control and signaling circuits shall be done with BIS 
approved flame retardant PVC insulated copper conductors having 660/1100V grade 
insulation. Power wiring shall be sized for the nominal rating of associated switch/contactor. 
Minimum size of control wires shall be 1.5mm2  copper for control circuits having fuse rating 
10 amperes or lesser. For control circuits with higher fuse rating, minimum 2.5mm2  copper 
conductor shall be used. Wiring for AC and DC circuits shall have different colour coding. 
Clamp type terminals shall be acceptable for direct termination of wires upto 10mm2  size. 
For conductors larger than 10 mm2, bolted type terminals with crimping lugs shall be 
provided. Each wire shall be terminated at a separate terminal. A minimum of 10% spare 
terminals shall be provided on each terminal block. All incoming and outgoing wires from 
the panel shall terminate on a suitable terminal strip/block. No such wire shall 
terminate/emanate directly from a panel component. However, in case power supply 
connections are to be looped, the loop wires are to be crimped together before fixing on 
terminal strip, such that loop continuity is not lost in case wire is removed from terminal 
strip. 

6.3.18 An adequately sized earth bus shall be provided in the panel for connection to the main earth 
grid. All non-current carrying metallic parts of the mounted equipment shall be earthed. 
Doors and movable parts shall be earthed using flexible copper connections. The earth bus 
shall be provided with alternate bands of yellow and green. All earth connection wires shall 
be suitably colour coded. 

6.3.19 Engraved nameplates shall be provided for all auxiliary devices mounted on the front of the 
panel. Nameplate or polyester adhesive stickers shall be provided for each equipment inside 
the panel. 

6.3.20 All metal parts shall be thoroughly cleaned degreased and made free from rust. After 
application of the primer, the panel shall be spray painted with two coats of final paint. 
Colour shade of the final paint shall be RAL 7032 for indoor Electrical Equipment and RAL 
7031 for Outdoor Electrical equipment, unless otherwise specified. Powder coating of panel 
shall also be acceptable. 

6.3.21 At least one outgoing feeder of each rating and type shall be provided as spare in the PDB. 

7.0 CABLING SYSTEM 

	

7.1 	Unless otherwise specified, a single point power supply shall be provided by the owner 
through an aluminium/copper conductor, XLPE insulated, armoured cable terminated at the 
Power Distribution Board/Local Panel. The vendor shall provide all power and control 
cabling between the PDB/ Local panel and the package equipments. 

	

7.2 	Power and control cables for 415V system shall be of 1100V grade Fire retardant low smoke 
type XLPE insulation with copper conductors up to 16mm2  and aluminum conductors 
beyond 16mm2, PVC inner sheath, armouring and overall PVC sheath as per IS: 7098 (Part-
I). The conductor size shall be minimum 2.5mm2  copper. All power and control cables shall 
have extruded inner and outer sheaths. Outer sheath of cables shall be black in colour and the 
minimum value of oxygen index shall be 29 at 27+ 2 T. In addition, suitable chemicals shall 
be added into the PVC compound of the outer sheath to protect the cable against rodent and  
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termite attack. Adequate derating factors shall be used for sizing the cables. At least one 
spare core shall be provided in all control cables. All cable / wire shall be BIS approved. 

7.3 	All cabling on the equipment skid/platform shall be in GI cable trays/conduits. All cable 
trays and accessories shall be prefabricated and hot dip galvanised. The minimum amount of 
galvanising shall be 610g/m2. All cables shall be identified close to their termination point by 
cable number punched on 2mm thick aluminium straps securely fastened to each cable. In 
case of control cables, all cores shall be identified at both ends by their terminal numbers 
using PVC ferrules as per interconnection diagrams. All equipments shall be supplied with 
double compression type nickel plated—brass cable glands and tinned copper lugs. 

7.4 	In case, PDB/Local Panel installed away from the equipment skid/platform, necessary cable 
trenches/trays between panel and equipment shall be in owner's scope, unless otherwise 
specified. 

8.0 EARTHING SYSTEM 

8.1 	Earthing system design and installation shall generally be as per IS: 3043. One or more 
number of G.I. earth plates shall be provided for the package equipment depending upon its 
size. All metallic non-current carrying parts of electrical apparatus, current and potential 
transformer secondaries, structural steel, vessels etc. shall be connected by at least two 
distinct separate earth conductors to an earth plate. All earth plates shall be bonded together 
and shall have the provision for interconnection to owner's main earth grid at two points. 
Earth plates shall be of 360x80x1Omm size and shall be provided with adequate number of 
tapped holes. Earth continuity bonding shall be provided across all pipe flange joints. 

8.2 	All hardware used for earthing installation shall be hot dip galvanised or zinc passivated. The 
amount of galvanizing shall be min. 610 g/m2. Specially provided bolts, lugs and spring 
washers shall be used for all earthing connections of equipment. 

8.3 	Unless specified otherwise in data sheet, equipment earthing shall be as per standard 
equipment earthing schedule. 

8.4 	Earthing connections to equipment shall be made by means of bolts, lugs and spring washers 
provided specifically for this purpose. 

9.0 LIGHTING SYSTEM 

9.1 	General lighting for area in which package is to be installed shall be provided by purchaser, 
unless specified otherwise in data sheet. 

9.2 	Any other lighting requirements such as Local panel lighting shall be provided by vendor and 
shall be with LED fixtures. Power for such local lighting shall be obtained from a suitable 
feeder in PDB/Local Panel. All lighting circuits shall have provision for isolation in both 
phases and neutral for packages to be installed in hazardous areas. 

10.0 INSPECTION, TESTING AND COMMISSIONING 

10.1 	All equipment shall be tested and inspected at vendor's works before dispatch to ensure 
compliance with the relevant specifications and agreed quality assurance/ testing plan. The 
owner or his authorized representative may visit the works during manufacture of various 
electrical equipment / materials to assess the progress of work as well as to ascertain that 
only quality raw materials are used for the same. He shall be given full assistance to carry out 
the inspection. Purchaser's representative shall be given minimum two weeks' advance 
notice for witnessing the final testing. The minimum testing / inspection requirements for all 
components /equipments shall conform to the requirements stipulated in applicable codes and 
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standards. Test certificates including test records and performance curves etc. shall be 
furnished by the vendor. 

10.2 	Vendor shall submit the field testing procedures for purchaser's approval. Field tests as per 
the approved procedures shall be performed on the electrical system/ equipment before its 
being put into service. All test equipment required for this purpose shall be arranged by the 
vendor, in case testing and commissioning at site is included in his scope, and test reports 
shall be approved by the site-in-charge before acceptance of the complete package. 
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1.0 SPECIFICATION FOR ERECTION OF EQUIPMENT AND MACHINERY 

	

1.1 	Scope 

This specification covers technical requirements for erection of all static and rotating 
equipment by erection contractor at site. This specification is applicable for all the erection 
tenders operated by EIL. 

	

1.2 	General 

1.2.1 All necessary handling equipments, tools, tackles and precision instruments for carrying out 
the works as specified shall be provided by the Erection Contractor (EC) at his cost. EC must 
provide all tools and gauges for erection and alignment. Special tools, if any, received as part 
of machinery, will be given to EC for erection purposes, which shall be returned in good 
condition after use. Suitable deductions will be made by the Engineer-in-Charge (EIC) in case 
of loss or damage of the special tools. The value of such loss or damage will be decided by 
the EIC and EC shall be bound by such a decision. 

1.2.2 Equipment Manufacturer's recommendations regarding preservation during storage at site and 
detailed specifications for the installation alongwith layout drawings, general 
arrangement/equipment outline drawings and sub-assembly drawings of the various equipment 
and machinery will be provided to EC during the performance of work. The requirements 
stipulated in these shall be fulfilled by EC in addition to what is stated in this specification. 
Erection shall be carried out as per the instructions and supervision of Machinery 
manufacturer's representative, wherever such supervisory services are applicable. 

1.2.3 All the items of work covered in the tender shall be carried out as per this Specification and 
other details to be furnished to EC. 	However, EIC reserves the right to give 
additional/alternative specifications and instructions, at any time, for execution of any 
particular work and EC shall execute such works in accordance with such 
additional/alternative specifications and instructions of the EIC. Such a step taken by the EIC 
shall not constitute a breach of the contract. 

	

1.3 	Preparation for Erection 

1.3.1 EC shall be responsible for organising the lifting of the equipment in the proper sequence, so 
that orderly progress of the work is ensured and access routes for erecting the other equipment 
are kept open. 

Rigging procedure for all the major lifts (above 10 MT) and at maximum crane capacity shall 
be submitted by EC for the approval of EIC. However, approval to rigging procedure 
proposed by EC shall not relieve EC from his responsibility in following the proper 
lifting/erection methods on ensuring orderly. 

1.3.2 Orientation of all foundations, elevations, length and disposition of anchor bolts and diameter 
of holes in the supports saddles shall be checked by EC, well in advance. Minor rectifications 
including chipping of foundations as the case may be, shall be carried out by EC after 
obtaining prior approval of EIC. EC  shall also be provided with the necessary structural 
drawings and piping layouts etc. wherever required for reference. EC shall crosscheck such 
piping and structural drawings with actual construction at site and in case of any mismatch 
inform the EIC before taking up the erection. 
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1.3.3 During the performance of the work, EC shall keep structures, materials or equipments 
adequately braced by guys, struts or otherwise approved means which shall be supplied and 
installed by EC as required till the installation work is satisfactorily completed. Such guys, 
shoring, bracing, strutting, planking supports etc. shall not interfere with the work of other 
agencies and shall not damage or cause distortion to other works executed by him or other 
agencies. 

2.0 ERECTION OF COLUMNS, TANKS, VESSELS AND DRUMS ETC. 

	

2.1 	Scope of work of Erection Contractor 

(a) Preparation of erection scheme and rigging procedure and obtaining its approval from 
EIC wherever necessary. 

(b) Withdrawal of equipments from Owner's storage point, checking and reporting its 
conditions, transporting the same to EC's stores of work site including unloading etc. 

(c) Erection on foundations furnished by Owner including aligning, levelling and grouting. 

(d) Assembly and fixing of demisters, grids, internal distributors and other internal fittings in 
Columns, Vessels etc. 

(e) Filling of Columns, Reactors, Vessels/ Drums etc. with Raschig rings, supporting 
elements, sand, concrete etc. as required. 

(f) Welding of washers for equipments, erection of pipe davit & minor welding of their parts 
as per specifications and instruction of EIC. 

(g) Assembly & erection of Agitator (Mixer) along with drive unit (Motor) including all 
accessories for vessels/drums/reactors (wherever indicated) as per specification drawings 
& instructions of EIC. 

(h) Flushing, cleaning and drying of Columns, Vessels/Drums etc. 

(i) Completing the equipments in all respects for commissioning the plant as per drawings, 
specifications & instructions of EIC. 

(j) Any modification in the erected Columns, Reactors, Vessels/Drums to the complete 
satisfaction of EIC. 

	

2.2 	General Conditions of Erection 

2.2.1 Unless otherwise specified Columns, Vessels, Drums etc. will be generally supplied to the 
Erection Contractor in single piece and EC will not be required to carry out any assembly or 
welding. In case column is supplied in multiple pieces and erection of the equipment is not 
possible in single piece, EC shall be responsible for lifting the pieces, for aligning, welding 
and hydrotest etc. in vertical position under the supervision of column Supplier (Fabricator). 
However, EIC shall be responsible for coordination between Erection Contractor & 
Fabricator. The schedule of quantities (SOQ) for equipment erection enclosed with the tender 
document outlines details of each equipment such as diameter, overall height, type of support 
(saddle/skirt/leg/bracket), position (horizontal or vertical) and approximate erection weight 
etc. However the erection elevation and location of equipment shall be as per the piping 
layout drawing enclosed with the tender. 
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2.2.2 Rigging procedures and erection schemes for all the heavy lifts weighing 10 MT & above 
shall be prepared by EC and got approved by EIC. Approval by EIC shall not relieve EC of 
his responsibilities. The details to be submitted will include the location of equipment from 
where it will be lifted, location of crane(s), details of crane(s) (like configuration, boom 
length, operating radius, boom point elevation, clearance underside the boom and the 
equipment, lifting capacity, counter weights to be deployed, holds on any neighbouring 
foundations, structures, equipments etc.), the load chart of the crane(s), design of the lifting 
tackles like spreader beam, D-shackles, wire rope slings etc. Unless the erection scheme and 
rigging procedures are approved by EIC, erection of such equipments shall not be undertaken 
in any case by EC. 

2.2.3 Before starting the erection of Columns, Vessels etc., top surface of the foundations is to be 
cleared/chipped, roughened to obtain proper bond, while grouting. Also the sleeves are to be 
cleaned before erecting the equipments. Line (orientation) and levels are to be marked on all 
the foundations to facilitate checking of alignment. 

EC shall also check the correct elevation and orientation of civil, structural foundations, before 
proceeding with the erection work. Discrepancy, if any, shall be brought to the notice of EIC. 
However, minor rectifications and chipping of foundations upto a thickness of 15 mm in 
foundation height shall be carried out at no extra cost, by the EC. EC shall be responsible for 
supply of levelling plates, (if required) and shall carry out levelling of equipment under the 
directions of EIC. 

2.2.4 While handling, transporting or erecting the equipments, care shall be taken not to damage the 
nozzles, instrument connections, structural clips etc. EC shall also take care of the orientation 
of the nozzles and other connections of the equipments while erecting the same and ensure 
compliance with the drawings and specifications supplied. Discrepancy, if any, in the 
number/orientation of the nozzles, cleats etc. should be brought to the notice of the EIC before 
actual erection is started. 

2.2.5 Verticality of the Columns, ReactorsNessels shall be checked with theodolites. After erection 
the equipment shall be levelled and properly aligned with necessary shims and wedges 
supplied by EC, at his cost. After the level, alignment and verticality etc. are checked and 
approved by EIC, EC shall carry out grouting. 

2.2.6 EC shall produce recent test certificates of the slings which they will be using for erection 
work. However, retesting of the slings shall be done at site by EC at his cost, as and when 
required by EIC. The weights of test loads shall be as per IS-807. The test loads shall be 
supplied by EC at his cost. Tested slings will be punched for test loads and date of testing as 
directed by EIC. 

2.2.7 EC shall also carry out the assembly, erection, levelling and alignment of all types of weir 
plates, baffles, distributors, collectors, spray nozzles, demisters, grids and other internal 
fittings etc. Work shall be carried out as per manufacturer's standards/specifications which 
shall be made available to EC at the time of erection. Raschig rings, molecular sieves, intalax 
saddles packing and other types of tower packings such as sand, catalyst etc. and SS wire 
mesh shall be loaded into sections of Vessels, Columns as per specifications and drawings. 
Details for internals to be installed by EC shall be as per separate schedule of quantities 
enclosed with the tender document. All packings except clay and lime stone shall be washed 
with water before filling. Bottom layers, if required, shall be arranged as directed and random 
filling shall be done afterwards with equipment filled with water. Installation of packings, 
shall be done only after flushing and cleaning of ColumnsNessels and completed to the 
satisfaction of EIC. 
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2.2.8 EC shall carry out minor welding for attachment of prefabricated pipe davit parts such as rain 
covers, handles etc. with pipe davit, during or after erection of the same as per the 
manufacturer's specifications, at no extra cost to the Owner. 

2.2.9 EC shall execute erection of wooden pillow for saddle support for cold horizontal vessels 
wherever necessary as indicated on the drawings/ EIL STD 7-12-0003 and as per the 
instructions of EIC. 

2.2.10 EC shall execute assembly & erection of agitator/mixer along with drive unit including all 
accessories as per supplier's instructions, specification drawings & instructions of EIC. 

	

2.3 	Flushing & Cleaning of Columns, Vessels, Drums etc. 

2.3.1 After the erection, alignment and grouting of these equipments are complete, flushing and 
cleaning shall be carried out by EC as per specifications and instructions of EIC. 

2.3.2 After flushing, cleaning and draining, equipments shall be dried by compressed air at the 
pressure and for duration decided by the EIC. The Vessel interior shall be thoroughly 
inspected to the complete satisfaction of EIC before it is finally boxed up. Boxing up of 
manholes and handholes shall be leak proof. All joints which need remaking, shall be remade. 
Compressed air for drying shall be arranged by EC. 

	

2.4 	Inspection and Acceptance Limits for Level and Alignment 

2.4.1 Co-ordinates of foundations/supporting structures/mounting holes etc. shall be checked with 
respect to the plot plans by EC. 

2.4.2 Before equipments are placed on foundations, orientations shall be checked with respect to 
piping drawings. 

2.4.3 When equipments are firmly bolted down but prior to grouting, verticality of all the Columns, 
vertical vessels etc. shall be checked by using theodolite. Tolerances for equipment after 
erection shall be as per EIL Standard 7-12-0001. The allowable deviation from plumb line 
shall be 1 mm per metre height, subject to maximum of 15 mm unless otherwise stated on the 
drawings. 

2.4.4 Horizontal Vessels shall be checked for level across machined face of nozzle flanges with 
precision level. 

	

2.5 	Additional requirements for Underground buried vessels 

2.5.1 Underground vessels for operating temp upto 60°C 

The vessels shall be supplied at site with one coat of inorganic zinc silicate primer duly 
applied on its external surfaces as per Spec. 6-79-0020. All other works such as application of 
coaltar enamel, as per EIL Spec. 6-79-0020 and wrapping and coating as per EIL Spec. 6-79-
0011 shall be carried out by EC. This shall include necessary materials, tools and tackles to 
complete the Job in all respect as per the instructions of EIC. 

2.5.2 Underground Vessels for operating temp. Above 60°C and upto 300°C 

The vessels shall be supplied at site with one coat of inorganic zinc silicate primer as per Spec. 
6-79-0020 duly applied on its external surfaces. EC shall be required to carryout touch-up and 
repair of outside primer before erection of equipment. 
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2.5.3 EC shall do the necessary excavation, backfilling and removal of surplus earth at the site as 
per the directions of the EIC. EC's rate shall include the excavation, blast cleaning, painting, 
wrapping by kraft paper, placing and fixing of Vessels, backfilling and removal of excess 
earth. 

3.0 ERECTION OF MECHANICAL EQUIPMENT 

	

3.1 	Scope of Work of Erection Contractor 

The scope of EC shall consist of withdrawal and transportation of equipments and accessories 
from Owner's stores to site, assembly of loose supplied components/parts erection of 
equipment on foundations, levelling, aligning and grouting, preparation of equipments for trial 
runs and hand over in fit condition for the start up of the plant as per instructions of EIC. 

	

3.2 	Details of Owner Supplied Equipments 

Equipments to be erected shall be supplied by the owner. Equipments may be supplied in any 
of the following conditions. 

- Single equipment such as filter, static mixer, silencer etc. 

- Skid mounted equipment, fully assembled. 

- Skid mounted equipment with some items supplied loose or as subassemblies involving 
interconnections also. 

System comprising of many equipments, skids with interconnected piping & hook up. 

	

3.3 	Technical Requirements 

3.3.1 All equipment/machinery erection shall be done by experienced fitters. For this purpose EC 
shall employ an experienced erection supervisor and crew who have done similar jobs. 

3.3.2 EC shall study the layout drawings, for the machineries and equipments with their auxiliaries, 
controls defining scope of supply. 

3.3.3 Equipments shall be checked for any damages as a result of transport, handling and defects, if 
any, shall be reported to the EIC. Rectification of defects shall be carried out in accordance 
with approved procedure. 

3.3.4 Correct procedures for handling of equipment & installation on the foundation shall be 
followed as given in the manufacturer's manual. In case of non-availability of such 
procedures, EC shall develop & submit handling procedures for all equipment weighing more 
than 10 metric tonnes. The handling procedure shall be approved by the EIC. 

3.3.5 EC shall check the correctness of equipment foundations or supporting structures as per the 
drawings. Equipment/Skid foot print dimensions shall be verified to match with the 
foundation. Minor chipping of foundation, pockets if required shall be carried out by EC. 

3.3.6 All accessories like pressure gauges, seal oil, cooling water & Lube oil headers etc., shall be 
tagged and separately kept in Contractor's stores till erection. All flanged connections and 
openings shall be kept blanked with dummies, plugs to prevent entry of foreign particles. 

3.3.7 Equipments shall be installed on the foundations in proper sequence. Incase the equipments 
are delivered in subassemblies, EC shall do the assembly work as per manufacturer's 
instructions. 

3.3.8 Equipments shall be installed in the correct orientation and alignment. 
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3.3.9 After installation and levelling the equipment shall be grouted with the specified grouting 
applied to the baseplate and support. 

3.3.10 EC shall remove all the packing and protective devices used during transport and handling 
from the equipment such as shock absorbent materials from machined faces, blocking of shafts 
or rolling bearings & restraining devices from instruments, safety devices and protective 
equipments. 

3.3.11 After the grouting is set & cured, the foundation bolts shall be checked to make sure that they 
are in straight and vertical position and properly tightened. Shims, if used, shall be on either 
side of the foundation bolts. 

3.3.12 Desiccant, catalyst where supplied loose shall be loaded on to the respective vessels in 
specified quantities as per the suppliers instructions. 

3.3.13 Internals, where supplied loose shall be assembled as per the drawings and manufacturer's 
instructions. 

3.3.14 Unless otherwise specified, all the instruments such as pressure gauges, sight glasses 
temperature recorders etc. including instrument panels, if any, supplied along with the 
equipment with necessary connections, shall be installed by EC as part of Equipment erection. 

3.3.15 Equipments shall be checked for final cleanliness before boxing up. 

3.3.16 Any interconnected piping & ducting shall be properly installed and supported. EC shall 
connect the gas, steam, air, utility piping, instruments, oil piping etc. as per manufacturer's 
drawings, specifications and instructions of the EIC. 

3.3.17 Safety devices shall be correctly installed. 

3.3.18 Ladders, platforms, walkways shall be correctly installed with handrails, and flooring shall be 
properly secured. 

3.3.19 Field welding, where specified shall be in accordance with the specified procedures and NDT 
tests where specified shall be carried out. Results of NDT tests shall be recorded. 

3.3.20 Equipment alignment & couplings shall comply with tolerances specified in manufacturer's 
drawings and manuals. Provisions of dowel pins or similar arrangements for retaining the 
alignment shall be carried out. 

3.3.21 After the piping has been connected, the alignment shall be checked by EC again, to ensure 
that piping connections do not induce any undue stresses on the Equipments. After making 
necessary corrections on the piping, if any, realignment shall be done by EC to ensure that no 
undue stresses are induced on the equipment. 

3.3.22 Painting, insulation & fireproofing where specified shall be carried out in accordance with the 
applicable specifications attached in the tender document. 

3.3.23 Any alterations, deviations made during equipment erection with respect to manufacturer's 
drawings or instructions shall be duly recorded and approval shall be taken from the EIC. 

3.3.24 Any special tools, tackles supplied along with the equipment and used during installation shall 
be returned to the stores through the EIC. 

3.3.25 Any protection of the equipment after installation, if required shall be carried out in 
accordance of the instructions of the EIC. 
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3.4 	Trial Runs 

3.4.1 Wherever specified, Machinery & Equipment erected & installed by EC under the supervision 
of Machinery/Equipment supplier shall be subjected to trial runs in accordance with clause 5.4 
of this specification. Job specific trial run procedure, if specified, supersedes the trial run 
procedure as described in clause 5.4. 

	

3.5 	System Start-up 

During this phase of work, EC shall provide as part of his work necessary skilled personnel as 
per requirement of EIC. Any defects noticed in the Equipment shall be made good by EC at 
his cost if such defects are attributable to him. 

4.0 HEAT AND MASS TRANSFER EQUIPMENT 

This section covers the minimum requirements for erection of the following equipment by the 
EC. 

Deaerator 
Trays/ Tower Internals and Tower Packings 
Separators and Internals 
Shell and Tube Heat Exchangers 
Double Pipe Exchangers 
Electric Heaters 
Plate Exchangers 
Plate Fin Exchangers 
Sulphur Recovery Unit Equipment like Combustion Chambers, Waste Heat Boilers, 
Sulphur Condensers, Incinerators, Burners, Etc. 
Waste Heat Recovery Units 
Desalters 
Vacuum Ejectors 
Ejector Condensers 

	

4.1 	Scope of Work of Erection Contractor 

4.1.1 Preparation of erection scheme and rigging procedure and obtaining its approval from EIC 
wherever necessary. 

4.1.2 Withdrawal of equipment from Owner's storage point, checking and reporting its conditions, 
transporting the same to EC's stores and work site including unloading etc. 

4.1.3 Preparation of foundation by chipping & installation of base plates for foundations. Minor 
rectifications & chipping of foundations up to a thickness of 15 mm due to error in foundation 
height, shall be carried out by the EC at no extra cost 

4.1.4 Before starting the erection, top surface of the foundations are to be 
cleaned/chipped/roughened to obtain proper bond while grouting. Line (Orientation) & Levels 
are also to be marked on the respective foundations prior to erection to facilitate checking of 
alignment. 

4.1.5 Supply of necessary shims, levelling plates, wedges, sliding base plate. 

4.1.6 Erection on foundations furnished by Owner including aligning, levelling and grouting. 
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4.1.7 Assembly and fixing of trays, tower internals (distributor, bed limiter, support plate, chimney 
trays, vapour distributor etc.), demisters, grids, internal distributors and other internal fittings 
in columns, vessels etc. 

4.1.8 Installation of transformers on desalters and their electrical connection to electrode grid etc. 

4.1.9 Welding of chimney trays, lattice girders, beams etc. wherever required. 

4.1.10 Carrying out minor adjustments, modifications, seal welding of seal plates etc. wherever 
necessary during installation. 

4.1.11 Checking of installed trays & tower internals and filling of installation formats as referred in 
6-14-0016. 

4.1.12 Filling of columns, vessels/drums etc. with Raschig rings/Pall rings/ Structured packing, as 
required. 

4.1.13 Welding of washers for equipment, erection of pipe davit & minor welding of their parts as 
per specifications and instruction of EIC. 

4.1.14 Hydrotesting of shell and tube heat exchangers if the time gap between last hydrotest is more 
than six months or in case it is found to be necessary by EIC. Procedure is given in para 4.3 & 
4.4 below. EC to note that any equipment which are refractory lined at shop shall not be 
hydrotested. 

4.1.15 Flushing, cleaning and drying of equipment using compressed air and blinding to prevent 
ingress of rain, dust etc. 

4.1.16 Installation of refractory lining, brick lining, ceramic boards etc., as per specifications, 
recommendations of manufacturer and instructions of EIC. 

4.1.17 Mounting of instruments like safety valves, rupture disks, sight glasses etc as required. 

4.1.18 Completing the equipment in all respects for the commissioning of the plant as per drawings, 
specifications & instructions of EIC. 

4.1.19 Any modification in the equipment to the complete satisfaction of EIC. 

4.1.20 In addition to the above EC may be called upon to do other jobs like rectification of defects 
etc. as per instructions of EIC. 

4.2 	General Conditions of Erection 

4.2.1 All carbon steel components of trays/tower internals shall be cleaned to remove rust 
preventive coating. 

4.2.2 All welding shall be done by qualified welders only. The electrodes/filler material to be used 
shall be compatible with the metallurgy of component and shall be used only after prior 
approval of EIC. 

4.2.3 A proposed Welding Procedure Specification (WPS) shall be submitted to EIL/ Owner's 
Inspector for his approval. On approval, a Procedure Qualification Test (PQT) shall be 
conducted which shall be witnessed by EIL/Owner's Inspector. On acceptance of all tests as 
per ASME Section IX, a final WPS along with Procedure Qualification Record (PQR) shall be 
submitted. Production welding shall start only after approval of final WPS/PQR and 
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qualification of welders as per ASME Section IX. EIL/Owner's Inspector may accept 
previously qualified WPS/PQR at his sole discretion. 

4.2.4 Lattice girders wherever provided for supporting tray & tower internals have been designed in 
such a way that various components pass through column manway. Components/parts of 
lattice girders are to be welded inside the column as per respective drawings. EC shall also 
ensure that all parts of lattice girder are properly welded & levelness of the lattice girder shall 
be checked before & after the welding. The limits of levelness as mentioned in GA drawings 
shall be adhered to. 

4.2.5 The rigging procedure shall include the following as a minimum: 

Location of equipment from where it will be lifted, location of crane(s), details of crane(s) 
(like configuration, boom length, operating radius, boom point elevation, clearance underside 
the boom and the equipment, lifting capacity, counter weights to be deployed, holds on any 
neighbouring foundations, structures, equipment etc.), the load chart of the crane(s), design of 
the lifting tackles like spreader beam, D-shackles, wire rope slings etc. Unless the erection 
scheme and rigging procedures are approved by the EIC, erection of equipment shall not be 
undertaken in any case by the EC. 

4.2.6 While handling, transporting or erecting the equipment, care shall be taken not to damage the 
nozzles, instrument connections, structural clips, refractory lining etc. EC shall also take care 
of the orientation of the nozzles and other connections of the equipment while erecting the 
same and ensure compliance with the drawings and specifications supplied. Discrepancy, if 
any, in the number/orientation of the nozzles, cleats etc. should be brought to the notice of the 
EIC before actual erection is started. 

4.2.7 After erection, the equipment shall be levelled and properly aligned with necessary shims and 
wedges supplied by EC, at his cost. After the level, alignment and verticality etc. are checked 
and approved by EIC, EC shall carry out grouting. 

4.2.8 EC shall produce recent test certificates of the slings which they will be using for erection 
work. However, retesting of the slings shall be done at site by the EC at his cost, as and when 
required by the EIC. The weights of test loads shall be as per IS-807. The test loads shall be 
supplied by EC at his cost. Tested slings will be punched for test loads and date of testing as 
directed by EIC. 

4.2.9 EC shall also carry out the assembly, erection, levelling and alignment of all types of weir 
plates, baffles, distributors, collectors, spray nozzles, demisters, grids and other internal 
fittings etc. Work shall be carried out as per manufacturer's standards/specifications which 
shall be made available to EC at the time of erection. Raschig rings/Pall rings/Structured 
packing, molecular sieves, intalox saddles packing and other types of tower packing such as 
sand, catalyst etc. and SS wire mesh shall be loaded into sections of vessels, columns as per 
specifications and drawings. Details for internals to be installed by EC shall be as per separate 
schedule of quantities enclosed with the tender document. All packing except clay and lime 
stone shall be washed with water before filling. Bottom layers, if required, shall be arranged as 
directed and random filling shall be done afterwards with equipment filled with water. 
Installation of packing, shall be done only after flushing and cleaning of columns/vessels and 
completed to the satisfaction of EIC. 

4.2.10 EC shall carry out minor welding for attachment of prefabricated pipe davit parts such as rain 
covers, handles etc. with pipe davit, during or after erection of the same as per the 
manufacturer's specifications, at no extra cost to the Owner. 

4.2.11 EC shall install base plate over the sliding end foundation before erection of shell and tube 
exchangers. 
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4.2.12 Levelling and plumbness shall be approved by EIC and shall be checked using theodolite 
before grouting and final finishing of the foundations. The record of the same shall be 
maintained. 

4.2.13 EC to ensure that shell and tube exchangers shall be firmly bolted down to foundations at the 
fixed end. Further EC to ensure that foundation bolts at the sliding saddle end are at the centre 
of slotted holes & nuts at sliding end are only hand tightened. Projected bolt threads shall be 
properly protected by application of grease etc. to avoid rusting and for facilitating free 
movement of nuts. 

4.2.14 EC shall ensure that no equipment is subjected to any corrosion during any stage during his 
period of work till handling over to EIC/Client. 

4.2.15 Instruments, as required, shall be mounted by EC. On instructions of EIC, EC shall also 
remove and hand over the instruments to EIC for calibrations. During this period, EC shall 
cover all openings to protect the equipment. 

4.2.16 Before transportation to site, EC shall check and report to EIC on the condition of equipment, 
specifically highlighting the nitrogen pressure indicated in the nitrogen gauges and the absence 
of blinds on any of the nozzles. 

4.2.17 In case the shell and tube exchangers are to be stacked, but have been stored as single shells at 
the store, then EC shall erect the bottom most shell, then erect other shell(s) sequentially using 
the nozzle gaskets/bolting and saddle bolting supplied by owner. Additional shims, if 
necessary, shall be supplied by EC. If the exchangers do not have interconnecting nozzles, 
then nozzle elevations shall be maintained as per piping GAD. 

4.2.18 All equipment, consumable and other accessories required for completion of the job shall be 
arranged by the EC. This would include but not limited to cranes, tools and tackles, 
manpower etc; machinery for cutting, grinding , drilling etc. of base plates; instruments like 
dumpy level, plumb lines, Engineer's levels, precision levels, theodolite, straight edges etc. for 
checking the alignment/erection accuracy, hydrostatic testing pumps, potable water for 
hydrotesting, necessary materials including making the arrangements for hydro-testing, hoses, 
compressed air supply, pressure gauge, sealing taps, blinds, shims and wedges for alignment 
etc. 

4.2.19 EC shall execute the erection of wooden pillows for saddle supports for cold equipment as 
indicated in schedule of quantities, EIL standard 7-12-002 and instructions of EIC. 

4.2.20 For bought out items like plate exchangers, plate fin exchangers, electric heater, etc. vendor's 
instructions shall be followed. 

4.2.21 For erection of piping of ejector system, EC shall follow relevant erection specification of 
piping for the project. 

4.2.22 EC shall check the health of the equipment refractory lined at shop on receipt and shall report 
any defect or damage in the same to EIC. During installation all precautions shall be taken to 
avoid any damage to refractory lining. Any damage to refractory during erection shall be 
repaired by EC at his own cost without loss of time. 

4.2.23 Wherever equipment with refractory are bolted or welded at the girth joints, the gaps between 
the refractory shall be suitably filled with ceramic fiber of suitable grade as given in the 
drawings or other relevant documents of the equipment. 

4.2.24 Refer section 1.0 (General) for additional requirements. 
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4.3 	Hydrotesting of Shell and Tube Exchangers including Condensers 

4.3.1 These shall hydrotested at site using potable water. Hydrotesting of both shell and tube sides 
shall be carried out as per procedure given below or as per instructions of EIC. For 
exchangers fitted with SS bellow or SS part, potable water with max. 25 ppm chlorides shall 
be used for hydrotesting. 

4.3.2 Suitable pump set, piping, test pressure gauges and other instruments, water-hoses, temporary 
gaskets, metallic blinds, bolts, nuts, consumable and other temporary arrangements and 
equipment for testing shall be provided by the EC at his cost. Test pressure gauges shall be 
calibrated by the EC and got approved from EIC. 

4.3.3 Stacked exchangers shall be hydrotested in stacked conditions. 

4.3.4 Test pressure shall be as indicated in the name plates mounted on each exchangers. Duration 
of hydrotest shall be at least one hour. Test pressures and duration of hydrotest may be 
reduced by EIC. Minimum test water temperature shall be 20°C. 

4.3.5 Any defects noticed during hydrotesting shall be repaired by EC as per the procedure 
approved by EIC. Cost for rectifying defects, not attributable to the EC shall be paid 
separately. 

4.3.6 No equipment shall in general form part of the piping loop during hydrotesting and shall be 
blinded off, except when instructed otherwise by EIC. 

4.3.7 EC to take adequate care during pressurising & depressurising the equipment. EC shall also 
take care of any instruction given regarding hydrotest in the exchanger drawing. 

	

4.4 	Hydrotesting Procedure 

4.4.1 Shell side & tube side shall be hydrotested separately, unless specified otherwise. If both sides 
are to be tested together, a warning plate would be fixed to the exchanger, and the instructions 
given therein are to be followed. 

4.4.2 The side, shell or tube which ever to be tested at higher pressure shall be taken first. 

4.4.3 During hydrotest all gasket joints should be checked for any leakage. In case of leakage from 
any gasket joint, bolting at that joint shall be further tightened following proper tightening 
sequence (bolts should not be overtightened or tightened by hammering). In case it is not 
possible to stop leakage by bolt tightening, drain the water in exchanger & replace gasket at 
that joint by new gasket (gasket will be supplied by owner). After replacing gasket exchanger 
must be again hydrotested with same procedure to ensure leak tightness. 

4.4.4 In case of floating head heat exchangers, if it is found during hydrotest that the pressure is 
dropping, while the external gasketed joints are not leaking, this could be due to floating head 
gasket joint leakage. This shall be further investigated, by removing shell cover & 
pressurising tube side to check the floating head gasket joint leakage. In case of leakage 
observed at floating head flange joint, replace floating head gasket by new gasket. After 
replacing gasket exchanger must be again hydrotested first on tube side & then on shell side 
with same procedure to ensure leak tightness of gasket joints. 

In case of heat exchangers with shell side hydrotest pressure higher than tube side, it is 
possible that above procedure (with tube side hydrotest to detect floating head gasket leakage) 
may not help. Absence of leakage during this test is not conclusive in such a case, as the shell 
side pressure was dropping during hydrotest. In such a case, floating head gasket shall in any 
case be replaced and then equipment retested to ensure leak tightness. 
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4.4.5 When hydrotested as per above procedure after floating head gasket replacement, if it is 
observed that test pressure is still dropping, this could mean leakage from tube to tubesheet 
joint. For such cases matter shall be reported to EIC for further investigations/instructions. 

	

4.5 	Flushing & Cleaning 

4.5.1 After the erection, alignment and grouting of these equipment are complete, and after 
hydrotest if any, flushing and cleaning shall be carried out by EC as per specifications and 
instructions of the EIC. 

4.5.2 After flushing, cleaning and draining, equipment shall be dried by compressed air at the 
pressure and for duration decided by EIC. The equipment interior shall be thoroughly 
inspected to the complete satisfaction of EIC before it is finally boxed up. Boxing up of 
manholes and handholes shall be leak proof. All joints which need remaking, shall be remade. 
Compressed air for drying shall be arranged by EC at his cost. 

	

4.6 	Inspection and Acceptance Limits for Level & Alignment 

4.6.1 Co-ordinates of foundations/supporting structures/mounting holes etc. shall be checked with 
respect to the plot plans by EC. 

4.6.2 Before equipment are placed on foundations, orientations shall be checked with respect to 
piping drawings. 

4.6.3 When equipment are firmly bolted down but prior to grouting, verticality of all equipment 
shall be checked by using theodolite. Tolerances for equipment after erection shall be as per 
EIL Standard 7-12-0001. The allowable deviation from plumb line shall be 1 mm per metre 
height, subject to maximum of 6 mm. 

4.6.4 Horizontal equipment shall be checked for level across machined face of nozzle flanges with 
precision level. 

4.6.5 Difference in elevation of centerline from one end to the other end shall not be more than 1 
mm per meter and limited to ± 3 mm maximum. Further elevation difference shall be such as 
to ensure complete draining of equipment. 

4.6.6 Survey of column inside and checking the levelness of support rings, location of bolting bars 
to ensure that the same are as per column drawings and within tolerances specified in standard 
7-14-0001. In case these are not within permissible tolerances, the same shall be reported to 
EIC for necessary rectification/modification. 

	

4.7 	Safety, Health & Environment 

EC shall install an exhaust fan for exhaling welding/ cutting fumes etc. and to maintain 
adequate oxygen level, before any work is started inside confined spaces (i.e. columns). 
Adequate ventilation shall be maintained at all times. Gas/LPG cylinders shall not be taken 
inside confined space. When a worker/supervisor enters a confined space, it shall be 
mandatory to have a second man as standby. Safety belts shall be worn while entering 
columns, if there is a danger of falling. All ladders/stair cases shall be in place before any item 
is offered to owner's inspectors. Rope ladders/scaffolding shall be provided inside the column 
in case tower internals are not easily approachable from column manhole. Low voltage (24 V) 
lamps equipped with guards shall be used to prevent accidental contact with bulb. All 
electrical connections shall be through ELCB's and proper earthing shall be ensured. Acids 
and other materials used for pickling shall be disposed off to a designated place as directed by 
owner/EIL. All statutory Regulations and owner's safety, health and environment requirements 
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shall be complied with. Inspection aids for carrying out the inspection of internals shall also be 
provided. 

5.0 ERECTION OF ROTATING EQUIPMENT 

	

5.1 	Scope of Work of Erection Contractor 

The scope of work shall consist of transportation of Rotating Equipments and accessories from 
Owner's stores to site, assembly of sub-assemblies/parts, erection of Rotating Equipments on 
foundations, levelling, aligning and grouting, preparation of Rotating Equipments for trial 
runs, carrying out no load/trial runs, return of any unused material to the owners stores and 
hand over in fit condition for the start- up of the Plant, as per instructions of EIC. 

Defects due to EC's fault noticed during trial runs shall be rectified by him. Schedule of 
Quantities, indicate estimated numbers, dimensions and weights of the Rotating Equipments. 
The actual data on dimensions and weights will be in the vendor data manuals. 

The term 'Rotating Equipment' includes all pumps, compressors, steam & gas turbines, fans 
and blowers, diesel engine/steam turbine/gas turbine generator sets along with drivers 
accessories & auxiliary systems. 

	

5.2 	General Conditions of Erection 

5.2.1 All Rotating Equipment erection shall be done by experienced fitters. For this purpose EC 
shall employ experienced and suitably qualified erection supervisor and crew who have done 
similar jobs. 

5.2.2 The Rotating Equipment manufacturer's instructions as available regarding installation and 
trial runs will be passed on to EC during the course of work. The requirements prescribed 
therein shall be met in addition to what is stated in this specification. Erection shall be carried 
out as per instructions of the Rotating Equipment manufacturer's representative and under 
their supervision whenever the manufacturer is present at site. In all other cases instructions 
of the EIC, regarding procedure/sequence of erection shall be binding on EC. 

5.2.3 For all Rotating Equipment, EC shall follow the proper sequence for assembly and erection. 
For Rotating Equipment received along with driver in coupled condition, the coupling bolts 
shall be dismantled by EC, and alignment shall be rechecked. Realignment, if required, shall 
be done before recoupling. 

Where drivers and couplings are provided separately, drilling and tapping of holes in the base 
plates for fixing drivers, fixing of couplings on shafts, after enlarging the pilot bores to the 
correct size with key way etc. and dowelling including provision of dowel pins, alignment 
screws, jack-up screws or similar arrangements for retaining the alignment shall be carried out 
by EC as part of erection work. Shims & wedges as required for alignment shall be supplied 
by EC. 

5.2.4 Process and utility (such as cooling water, steam flushing, quenching, lubricating oil, sealing 
etc.) connections connected with rotating equipment and its auxiliaries shall be fabricated 
and/or installed by EC from materials supplied by the Owner as per drawings, specifications 
and instructions of the EIC. 

5.2.5 Piping and accessories supplied with the rotating equipment such as seal oil/Gas system, 
cooling water system & Lube oil system etc. shall be tagged separately and kept in EC's stores 
till erection. All flanged connections and openings shall be kept blanked with dummies/plugs 
to prevent entry of foreign matter. 
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5.2.6 The local mounted instruments such as pressure gauges, sight glasses, temperature gauges etc. 
and Local instrument panels, if any, with necessary connections, shall be installed by EC as 
part of rotating equipment erection. 

5.2.7 After initial alignment, the Rotating Equipments shall be properly grouted. Grouting shall be 
carried out as per this specification. Wherever grout holes are provides in the base plates, 
grout shall be filled through them also. 

Epoxy grout where recommended by the rotating equipment manufacturer, shall be provided 
by EC and shall be as specified in this standard. 

5.2.8 Alignment between the Driver and driven equipment shall be done without connecting the 
equipment nozzles to respective piping. After completion of alignment, the equipment shall 
be connected to Piping. After the piping has been connected, the alignment shall be re-
checked by EC, to ensure that piping connections do not induce any undue stresses on the 
Rotating Equipments. After making necessary corrections on the piping, if any, re-alignment 
shall be done by EC and he will ensure that no undue stresses are induced on the Rotating 
Equipment. 

5.3 	Special Instructions 

EC in addition to general instructions for erection as out lined in para 5.2 above, shall also 
follow the following special instructions. 

5.3.1 Pumps 

Depending upon the size of equipment, Pump train will be supplied for erection in any of the 
following modes : 

(a) Pumps with drivers and accessories fully assembled on a common skid (Base plate). 

(b) Pumps mounted on base plate and couplings and driver supplied loose in separate packs. 

(c) Various major components such as pump, drivers, couplings, gear boxes & base plates 
auxiliary systems like lube, seal flush equipment in separate packs. 

5.3.2 Reciprocating Type Compressors 

5.3.2.1 Reciprocating compressors may be supplied for erection in knocked down condition in 
multiple packaged subassemblies such as frame assembly, distance pieces, fly wheels, cylinder 
block assemblies, valve assemblies etc. and other accessories such as, drivers, couplings, gear 
boxes (if any), control panels, gauge boards, coolers, lube oil systems, cooling water systems, 
etc. would be in separate packages. 

Besides the above there would be other packages for loose supplied items such as instruments, 
pre-fabricated piping, and piping/tubing in commercial lengths. 

Lifting devices for erection shall be arranged by EC depending on the weight of packages and 
elevation of installation. 

5.3.2.2 In case of Rotating Equipments received in knocked down condition, the various parts shall be 
assembled as per instructions of the EIC and as per manufacturer's instructions. All parts of 
the Compressor shall be thoroughly cleaned with solvents to remove protective compounds if 
any, before assembly. 
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5.3.2.3 The compressor, driver and other accessories shall be erected on their respective foundations 
and the compressor, couplings, gear box and driver shall be aligned and grouted as per the 
manufacturer's instructions and instructions of EIC and the manufacturers supervisor (when 
present). There-after all process and utility, drain & vent connections shall be completed as 
per the relevant drawings/instructions of equipment manufacturer and advice of EIC. 

5.3.2.4 Final alignment shall be done after all the piping connections such as water, steam, drains and 
connection to coolers etc. are made. 	Tolerances for alignment shall be maintained as 
specified in the Manufacturer's Instruction Manual. To ensure that piping connections do not 
induce any undue stresses on the Rotating Equipment, the alignment shall be checked once 
again by EC after the piping has been connected. Any correction necessary for proper 
alignment shall be done by EC. 

5.3.2.5 EC shall carefully study the vendor drawings, manuals and other data before start of the job to 
ensure correct erection, alignment and commissioning. 

5.3.3 Centrifugal Compressors & Expanders 

5.3.3.1 Centrifugal Compressors are supplied for erection in multiple packages such as, 

Compressor casings 

Drivers (Electrical motors, Steam/Gas turbines - • ) 

{ • : Steam/Gas turbines would be further supplied in multiple packages} 

Base plates (or skids) 

Lube oil/control oil systems 

Sealing systems 

- Air filters (for gas turbines & compressors for air service) 

Temporary strainers 

- Couplings 

- Gear boxes 

- Coolers 

- Gauge boards 

- Control panels 

- Lube & Seal Oil tanks 

Fire systems (for gas turbines) 

Condensers (for steam turbines) 

- Condensate systems (for steam turbines) 

- Loose supply items 

Pre-fabricated & Commercial lengths piping, tubing. 

Other miscellaneous packages 

5.3.3.2 Other requirements shall be same as defined in para's 5.3.2.2 to 5.3.2.5 above. 

5.4 	Trial Runs of Machinery 

5.4.1 Any construction defects shall be intimated to EIC before start-up. All protective and safety 
guards shall be installed and rotating equipment shall be checked for free movement by 
manual barring over. All foundation bolts and alignment shall be checked before starting the 
trial runs, if damaged, rotating equipment may have to be opened and repaired as directed by 
EIC. Prior to carrying out the trial runs, the rotating equipment will be subjected to necessary 
checks by the EIC and the trial runs shall be commenced only after the approval of the EIC. 
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5.4.2 Unless otherwise specified, all the rotating equipment will be subjected to trial runs for a 
continuous operation of 72 hours. In case of motor driven rotating equipments, motors shall 
be decoupled and turned over to other agencies doing electrical work for testing and no load 
running of motors. After the no load runs of motors are satisfactorily completed, EC shall 
recouple the motors to the rotating equipment and recheck the alignment. The trial run of the 
rotating equipment shall be started only after the above is completed. EC shall provide, as part 
of his work, necessary skilled personnel (excluding the operating personnel) for conducting 
the trial runs round the clock during the trial runs period. The duration of trial run may be 
extended if it is considered necessary in the opinion of EIC and EC shall provide personnel for 
such extended period also. Final inspection of bearing etc. shall be carried out by EC after the 
Machinery had gone through the trial run and defects, if any, shall be made good for rendering 
the rotating equipment ready for start up. 

5.4.3 During the trial runs, readings of bearing temperature, cooling water inlet and outlet 
temperatures, lube oil inlet/outlet temperature and pressure, rotating equipment discharge 
pressure and temperature, starting in current, no load/full load current etc. shall be recorded, 
wherever necessary, by EC. Trial reports shall be prepared in the approved proforma by EC 
containing all the above details and submitted to the EIC as part of completion documents. 

5.4.4 EC shall also provide necessary improvised fencing and watch & ward personnel as safety 
measures during trial runs. 

5.5 	System Start up 

During start-up, EC shall provide necessary skilled personnel as per requirement of EIC, to 
rectify defects noticed in the rotating equipment, if such defects are attributed to him. 

6.0 EQUIPMENT GROUTING 

All anchor bolt sleeves/pockets and space under Base plates/machine base frames/shoe plates, 
etc. shall be grouted with either free flow non shrink cementitious or epoxy grout as per the 
following categorisation: 

Sr. 
No. 

Type of Grout Application 

1 Non shrink 
cementitious grout 

All static and rotating equipments, unless covered in 2) 
below, viz Static equipments like tall columns, vertical silo, 
blender etc. and horizontal vessel, drum, sphere, bullets, 
filter, heat exchangers, coolers etc. and other similar 
equipments, steel stack/chimney, furnace etc. 

Low frequency, medium frequency, high frequency rotating 
machines like compressors (centrifugal, reciprocating, 
diaphram, screw, gear type etc.). Induced draft fan, forced 
draft fan, air blowers, pumps (centrifugal, reciprocating, 
diaphram, gear type etc.), expanders, turbine, generator, 
diesel generator, air coolers (fin fan cooler) and other 
similar equipment. 

Machine like screen vibrator, extractor, centrifuge 
pulverizer, dryer, drop hammer, ball mill, crushers, bagging 
machine and general workshop equipment. 

2 Epoxy grout Specifically if requested by the Machine Vendor. 
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6.1 	Grout (Material) 

All material used for grout shall be in EC's scope. Only approved grout material shall be 
used. EC shall submit details of grout materials for prior approval of EIC. 

6.1.1 Non-Shrink Grout 

Non-shrink grout shall be premix type of cementitious (cement pregraded fibre and additive) 
non-shrink, ready to use grout in dry powder form. It shall have free flow property when 
mixed with required quantity of water. It shall have initial setting time of 30 minutes. 

It shall have the following features: 

Non corrosive to anchor bolts, base plate/saddle/frame, sliding plate. 
Not harmful to concrete and reinforcing steel. 
Non toxic 
Frost, oil and fire resistant 
Require normal curing 
Suitable to use under restraints and grout thickness required 
Expansive to counteract initial shrinkage 
Ensure high early strength without surface crack. 

- Suitable for temperature of above 0 deg.0 to 200 deg.C. 
- Maximum flow distance is compatible to the dimensions of base plate/ saddle/frame. 

It should be resisted to the chemicals, gases etc. being handled in equipment/machines. 

It should have the following physical properties: 

- Min. Compressive strength at 	3 days 	25 N/mm2  
7 days 	30 N/mm2  
28 days 	40 N/mm2  

- Min. Tensile strength at 	28 days 	3.5 N/mm2  

- Min. Bond strength at 	 7 days 	12 N/mm2  

- Max. Onstrained Expansion in 	2 hours 	4% 

- Min. Density 	 2000 kg/m3  

6.1.2 Epoxy Grout 

Epoxy grout shall consist of epoxy resin base, hardener and filler component like graded and 
blended aggregate. Components of epoxy grout shall be of desired grade and mixed in 
proportion recommended by manufacturer such that it is injectable under base 
plate/frame/saddle etc., has low viscosity to meet the flow distances according to dimensions 
of base plate saddle/frame, it is suitable for the desired thickness, it is homogenous, free from 
segregation, attains high early and high final strength. It shall have minimum Pot life of 30 
minutes. It shall have all the features as specified in clause 6.1.1 except for expansive 
properties. 

It should have the following physical properties : 

- Min. compressive strength at 

- Min. Flexural strength 

1 day 	75 N/mm2  
7 days 	85 N/mm2  

7 days 	25 N/mm2  
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6.2 	Grouting (Placement) 

6.2.1 Surface Preparation 

Prior to positioning of equipment/machine etc. over concrete pedestal, foundation, slab, beam, 
etc. all laitance & loose material shall be removed by wire brushing & chipping. The bearing 
concrete surface shall be sufficiently levelled, hacked with flat chisels to make it rough, clean 
(using compressed air). Additional chipping, if required, to suit level of base plate and/or 
minimum thickness of grout shall also be done. In case of use of cementitious grout surface 
shall be thoroughly wet. All pockets for anchor bolts shall also be similarly cleaned. Any 
excess water shall be removed. In case of use of epoxy grout, it shall be ensured that 
surface/pocket to receive grout is totally dry. After erection, alignment/plumbing of 
equipment/machine in required level, orientation and plumb and installation of sliding plate. 
Forms shall be constructed around and joints made tight to prevent leakage of the grout. 

6.2.2 Preparation of Grout 

6.2.2.1 In case of premix type of grout water shall be added in required quantity as specified by 
supplier and/or EIC. Any specific instruction of manufacturer will be strictly followed. 

6.2.2.2 In case of epoxy grout required quantity of all constituents shall be mixed in proportion 
recommended by manufacturer/supplier and/or EIC. 	All specific requirements of 
manufacturer/ supplier shall be strictly followed. 

6.2.2.3 Required quantity of grout shall be made considering initial setting/pot life of grout. Any 
grout not used within initial setting time/pot life shall be rejected and in no case used for 
grouting. 

6.2.3 Placement of Grout 

6.2.3.1 Placing of grout shall be taken up only after level, orientation, alignment of 
equipment/machine has been approved by EIC and anchor bolts are placed in pocket. 

6.2.3.2 In case of epoxy grout EC shall give details of grouting scheme and get approval of EIC. 

6.2.3.3 The grout mixture shall be poured/injected continuously (without interruption till completion) 
by grouting pump/injecting gun from one side of base plate and spread uniformly with flexible 
steel strip and rammed with rods till the space is filled solidly and grout mixture carried to the 
other side of base plate and fill all pockets. Any specific requirement of manufacturer/ 
supplier shall be strictly followed. Epoxy grout shall be done by or under supervision of 
manufacturer/supplier and/or agency having adequate experience in this field as per direction 
of EIC. 

Total work shall be done under supervision and direction of EIC and care shall be taken that 
alignment of equipment/machine is not disturbed. 

6.2.3.4 Grout mixture shall be allowed to harden for a period of minimum 7 days or as required by 
manufacturer/supplier of grout and/or as decided by EIC. At the end of this period, the 
shims/edges/pack plate may be removed and anchor bolts tightened uniformly. Alignment of 
equipment/machine shall be rechecked and if found correct, the voids left by the removal of 
shims/wedges/pack plate (if removed) must be filled up with a similar mixture of grout. In 
case after checking, serious misalignment is indicated, the grout shall be removed completely 
and fresh grouting is done after making appropriate correction of alignment. 

6.2.3.5 Minimum thickness of grout shall be 25mm for all types of grout and maximum thickness 
shall be 40mm for non-shrink grout. For epoxy grout the maximum thickness shall be as per 
manufacturer's recommendation and/or as specified in drawing. 
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7.0 REFERENCE EIL STANDARDS/ SPECIFICATIONS 

6-14-0003 	 Installation Procedure for Trays & Tower Internals 

6-14-0011 	 Specification for Packing the Column 

6-14-0016 	 Standard Specification for Review of Site Installation of Column 
Internals. 

6-79-0011 	 Standard Specification for Corrosion Protection Tape Coating for 
Underground Steel Piping. 

6-79-0020 	 Standard Specification for Surface Preparation and Protective Coating 
(New Construction) 

7-12-0001 	 Vessel Tolerances. 

7-12-0002 	 Support for Horizontal Vessel 

7-12-0003 	 Wooden Pillow for Saddle Support 

7-12-0004 	 Skirt Base Details 

7-12-0024 	 Lifting Lug Top Head Type 

7-14-0001 	 Construction Tolerance for Welded Supports for Tray / Tower 
Internals 
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Abbreviations: 
 
ISO - International Organization for Standardization 
MR - Material Requisition 
PO - Purchase Order 
PR - Purchase Requisition 
QMS - Quality Management System 
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1.0 SCOPE 

This specification establishes the Quality Management System requirements to be met by 
BIDDER for following purpose: 

 QMS requirements to be met by suppliers / contractors after award of work / during 
contract execution. 
 

2.0 DEFINITIONS 
 
2.1 Bidder 

For the purpose of this specification, the word “BIDDER” means the person(s), firm, 
company or organization who is under the process of being contracted by EIL / Owner for 
delivery of some products (including service).  The word is considered synonymous to 
supplier, contractor or vendor. 

2.2 Project Quality Plan 

Document tailored from Standard Quality Management System Manual of BIDDER, 
specifying how the quality requirements of the project will be met. 

2.3 Owner 

Owner means the owner of the project for which services / products are being purchased and 
includes their representatives, successors and assignees. 

3.0 REFERENCE DOCUMENTS 
 
6-78-0002  Specification for Documentation Requirements from Contractors 
6-78-0003  Specification for Documentation Requirements from Suppliers  

 
4.0 QUALITY MANAGEMENT SYSTEM – GENERAL  

Unless otherwise agreed with EIL / Owner, the BIDDER proposed quality system shall fully 
satisfy all relevant requirements of ISO 9001 “Quality Management Systems – 
Requirements.”  Evidence of compliance shall be current certificate of quality system 
registration to ISO 9001 or a recent compliance audit recommending registration from a 
certification agency.  The quality system shall provide the planned and systematic control of 
all quality related activities for execution of contract.  Implementation of the system shall be 
in accordance with BIDDER’S Quality Manual and PROJECT specific Quality Plan.  

5.0 QUALITY SYSTEM REQUIREMENTS 
 
5.1 BIDDER shall prepare and submit for review / record, Project Quality Plan / Quality 

Assurance Plan for contracted scope / job.  The BIDDER’S Quality Plan shall address all of 
the applicable elements of ISO 9001, identify responsible parties within BIDDER’S 
organization, for the implementation / control of each area, reference the applicable 
procedures used to control / assure each area, and verify the documents produced for each 
area.  The Project Quality Plan shall necessarily define control or make reference to the 
relevant procedures, for design and engineering, purchase, documentation, record control, 
bid evaluation, inspection, production / manufacturing, preservation, packaging and storage, 
quality control at construction site, pre-commissioning, commissioning and handing over (as 
applicable) in line with contract requirement and scope of work.  

 

Page 746 of 988 : B861­701­EA­MR­6002­08­RFQ : Rev. A



 SPECIFICATION FOR QUALITY 
MANAGEMENT SYSTEM 

REQUIREMENTS FROM BIDDERS

STANDARD SPECIFICATION No.

6-78-0001  Rev. 2 
Page 5 of 7 

 

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

5.2 BIDDER shall identify all specified or implied statutory and regulatory requirements and 
communicate the same to all concerned in his organization and his sub contractor’s 
organization for compliance. 

 
 
5.3 BIDDER shall deploy competent and trained personnel for various activities for fulfillment 

of PO / contract.  BIDDER shall arrange adequate infrastructure and work environment to 
ensure that the specification and quality of the deliverable are maintained. 

 
 
5.4 BIDDER shall do the quality planning for all activities involved in delivery of order.  The 

quality planning shall cover as minimum the following: 
 

 Resources 
 Product / deliverable characteristics to be controlled.   
 Process characteristics to ensure the identified product characteristics are realized 
 Identification of any measurement requirements, acceptance criteria  
 Records to be generated 
 Need for any documented procedure 

 
The quality planning shall result into the quality assurance plan, inspection and test plans 
(ITPs) and job procedures for the project activities in the scope of bidder. These documents 
shall be submitted to EIL / Owner for review / approval, before commencement of work. 

 
 

5.5 Requirements for sub-ordering of outsourced items / sub-contracting / purchasing of services 
specified in MR / contract / tender shall be adhered to. In general all outsourced items will be 
from approved vendors of EIL. Wherever requirements are not specified, or approved sub 
vendors do not exist, the sub-contractor shall establish and maintain a system for purchasing 
/ sub-contracting to ensure that purchased product / service conforms to specified 
requirements in concurrence with EIL / Owner.  Criteria for selection of sub-contractor, 
evaluation, re-evaluation, maintenance of purchasing data and verification of purchased 
product (sub-contractor services), constitute important components of this requirement. 

 
 
5.6 BIDDER shall plan and carry production and service provision under controlled conditions.  

Controlled conditions shall include, as applicable 
 

a) the availability of information that describes the characteristics of the product 
b) the availability of work instructions 
c) the use of suitable equipment 
d) the availability and use of monitoring and measuring devices 
e) the implementation of monitoring and measurement 
f) the implementation of release, delivery and post-delivery activities 

 
 
5.7 BIDDER shall validate any processes for production and service provision where resulting 

output cannot be verified by subsequent monitoring and measurement.  This includes any 
process where deficiencies become apparent only after the product is in use or service has 
been delivered. 

 
 
5.8 BIDDER shall establish a system for identification and traceability of product / deliverable 

throughout product realization.  Product status with respect to inspection and testing 
requirements shall be identified. 
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5.9 BIDDER shall identify, verify, protect and safeguard EIL / Owner property (material / 
document) provided for use or incorporation into the product.  If any Owner / EIL property is 
lost, damaged or otherwise found to be unsuitable for use, this shall be reported to the EIL / 
Owner. 

 
5.10 BIDDER shall ensure the conformity of product / deliverable during internal processing and 

delivery to the intended destination.  Requirements mentioned in the MR/ tender shall be 
adhered to.  

 
5.11 BIDDER shall establish system to ensure that inspection and testing activities are carried out 

in line with requirements.  Where necessary, measuring equipment shall be calibrated at 
specified frequency, against national or international measurement standards; where no such 
standard exists, the basis used for calibration shall be recorded.  The measuring equipment 
shall be protected from damage during handling, maintenance and storage. 

 
5.12 BIDDER shall ensure effective monitoring, using suitable methods, of the processes 

involved in production and other related processes for delivery of the scope of contract.  

 
5.13 BIDDER shall monitor and measure the characteristics of the product / deliverable to verify 

that product requirement has been met.  The inspection (stage as well as final) by BIDDER 
and EIL / Owner personnel shall be carried out strictly as per the approved ITPs or ITPs 
forming part of the contract.  Product release or service delivery shall not proceed until the 
planned arrangements have been satisfactorily completed, unless otherwise approved by 
relevant authority and where applicable by Owner / EIL.  

 
5.14 BIDDER shall establish and maintain a documented procedure to ensure that the product 

which does not conform to requirements is identified and controlled to prevent its unintended 
use or delivery 

 
5.15 All non-conformities (NCs) / deficiencies found by the BIDDER’S inspection / surveillance 

staff shall be duly recorded, including their disposal action shall be recorded and resolved 
suitably.  Effective corrective actions shall be implemented by the BIDDER so that similar 
NCs including deficiencies do not recur. The BIDDER shall take appropriate actions to 
address the Risks and Opportunities in the project. 

 
5.16 All deficiencies noticed and reported by EIL / Owner shall be analyzed by the BIDDER and 

appropriate corrective actions shall be implemented.  BIDDER shall intimate EIL / Owner of 
all such corrective action implemented by him. 
 

5.17 BIDDER should follow the standards, specifications and approved drawings. Concessions / 
Deviations shall be allowed only in case of unavoidable circumstances. In such situations 
Concession / deviation request must be made by the BIDDER through online system of EIL 
eDMS.  URL of EIL eDMS is http://edocx.eil.co.in/vportal.    

 
5.18 BIDDER shall have documented procedure for control of documents.  

 

5.19 All project records shall be carefully kept, maintained and protected for any damage or loss 
until the project completion, then handed over to EIL / Owner as per contract requirement 
(Refer Specification Nos. 6-78-0002 - Specification for Documentation Requirements from 
Contractors and 6-78-0003 - Specification for Documentation Requirements from Suppliers), 
or disposed as per relevant project procedure. 
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6.0 AUDITS 

BIDDER shall plan and carry out the QMS audit for the job. Quality audit programme shall 
cover design, procurement, construction management and commissioning as applicable 
including activities carried out by sub-vendors and sub-contractors. This shall be additional 
to the certification body surveillance audits carried out under BIDDER’S own ISO 9001 
certification scheme. 

The audit programmes and audit reports shall be available with bidder for scrutiny by EIL / 
Owner.  EIL or Owner’s representative reserves the right to attend, as a witness, any audit 
conducted during the execution of the WORKS. 

In addition to above, EIL, Owner and third party appointed by EIL / Owner may also 
perform Quality and Technical compliance audits.  BIDDER shall provide assistance and 
access to their systems and sub-contractor / vendor systems as required for this purpose.  
Any deficiencies noted shall be immediately rectified by BIDDER.    

7.0 DOCUMENTATION REQUIREMENTS 

BIDDER shall submit following QMS documents immediately after award of work (Within 
one week) for record / review by EIL / Owner/ TPIA, as applicable. 

 Organization chart (for complete organization structure and for the project) 
 Project Quality Plan / Quality Assurance Plan 
 Job specific Inspection Test Plans, if not attached with PR 
 Job Procedures 
 Inspection / Test Formats 

In addition to above QMS documents, following documentation shall be maintained by the 
BIDDER for submission to EIL / Owner on demand at any point of time during execution of 
the project. 

 Quality Manual 
 Certificate of approval for compliance to ISO: 9001 standard 
 Procedure for Control of Non-conforming Product 
 Procedure for Control of Documents 
 Sample audit report of the QMS internal and external audits conducted during last one 

year 
 Customer satisfaction reports from at least 2 customers,  
 Project QMS audit report 
 Technical audit reports for the project 
 Corrective action report on the audits 

Documents as specified above are minimum requirements.  BIDDER shall submit any other 
document / data required for completion of the job as per EIL / Owner instructions. 
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Abbreviations: 
 
DCI  - Document Control Index 

eDMS  - Electronic Document Management System  

FOA - Fax of Acceptance 

IC - Inspection Certificate 

IRN - Inspection Release Note 

ITP - Inspection and Test Plan 

LOA - Letter of Acceptance 

MR - Material Requisition 

PO - Purchase Order 

PR - Purchase Requisition 

PVC - Polyvinyl Chloride 

QAP - Quality Assurance Plan 

QMS - Quality Management System 

RPO    - Regional Procurement Office 

TPIA - Third Party Inspection Agency 

URL - Universal Resource Locator 

V-Portal-  Vendor Portal 
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1.0 SCOPE 

This specification establishes the Documentation Requirements from Suppliers. 

All documents / data against the PO / PR / MR shall be developed and submitted to EIL / 
Owner by the suppliers for review / records, in line with this specification.   

2.0 DEFINITIONS 

 
2.1  Supplier 

For the purpose of this specification, the word “SUPPLIER” means the person(s), firm, 
company or organization who has entered into a contract with EIL / Owner for delivery of 
some products (including service).  The word is considered synonymous to bidder, contractor 
or vendor. 

2.2  Owner 

Owner means the owner of the project for which services / products are being purchased and 
includes their representatives, successors and assignees. 

3.0 REFERENCE DOCUMENTS 
 
6-78-0001  Specification for Quality Management System Requirements from 

Bidders 

 
4.0 DOCUMENTATION REQUIREMENTS 

 
4.1 Order Acknowledgement and Assigning Project Manager 

 
After placement of order, Supplier shall acknowledge order through V-Portal within 7 days 
of receipt of FOA / PO. Supplier shall assign a Project Manager for that order though online 
portal and provide requisite details. Project Manager details shall include e-mail address, 
mailing address, mobile/telephone nos., fax nos. and name of Project Manager. All the 
system generated emails pertaining to that order shall be sent to the assigned Project 
Manager. 

 
4.2 Documents / Data to be submitted by the Supplier 

 
4.2.1 The Supplier shall submit the documents and data against the PO / PR / MR as per the list 

given in respective PO / PR / MR. 

 
4.2.2 Review of the supplier drawings / documents by EIL would be only to review the 

compatibility with basic designs and concepts and in no way absolve the supplier of his 
responsibility / contractual obligation to comply with PR requirements, applicable codes, 
specifications and statutory rules / regulations.  Any error / deficiency noticed during any 
stage of manufacturing / execution / inspection/ installation shall be promptly corrected by 
the supplier without any time and cost implications, irrespective of  comments on the same 
were received from EIL during the drawing review stage or not.      
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4.2.3 Unless otherwise specified, submission of documents for Review / Records shall commence 
as follows from the date of Fax of Intent / Letter of Intent / Fax of Acceptance (FOA) / Letter 
of Acceptance (LOA): 

 QMS                                                  - 1 week 
 Document Control Index   - 2 weeks 

 Other Documents / Drawings   - As per approved Document Control Index 
 
4.2.4 Documents as specified in PO / PR / MR are minimum requirements.  Supplier shall submit 

any other document / data required for completion of the job as per EIL / Owner instructions. 
 
4.3 Style and Formatting 

4.3.1 All Documents shall be in ENGLISH language and in M.K.S System of units.  

4.3.2 Before forwarding the drawings and documents, contractor shall ensure that the following 
information are properly mentioned in each drawing: 

  Purchase Requisition Number    
  Name of Equipment / Package   
  Equipment / Package Tag No.   
  Name of Project     
  Client       
  Drawing / Document Title    
  Drawing / Document No.    
  Drawing / Document Revision No. and Date  
   
4.4 Review and Approval of Documents by Supplier 

4.4.1 The Drawing / Documents shall be reviewed, checked, approved and duly signed / stamped by 
supplier before submission.  Revision number shall be changed during submission of the 
revised supplier documents and all revisions shall be highlighted by clouds. Whenever the 
supplier require any sub-supplier drawings to be reviewed by EIL, the same shall be submitted 
by the supplier duly reviewed, approved and stamped by the supplier.  Direct submission of 
sub-supplier’s drawings without contractor’s / suppliers’ approval shall not be entertained.  

4.5 Document Category 

4.5.1   Review Category 

 Following review codes shall be used for review of supplier Drawings / Documents:  
 

Review Code 1  - No comments. Proceed with Manufacture /  
   Fabrication as per the document. 

Review Code 2  - Proceed with Manufacture / Fabrication as per  
     commented document. Revised document  

required. 

Review Code 3  - Document does not conform to basic requirements as 
     marked. Resubmit for review. 

 
R    - Document is retained for Records. Proceed with  

     Manufacturing / Fabrication as per PR / Tender  
     requirements. 

V - Void 
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4.6 Methodology for Submission of Documents to EIL/Owner  
 
4.6.1 Document Control Index (DCI) 

Supplier shall create and submit Document Control Index (DCI) for review based on PO / PR 
/ MR along with schedule date of submission of each drawing / document on EIL Vendor 
Portal.  The DCI shall be specific with regard to drawing / document no. and the exact title. 
Proper sequencing of the drawings / documents should be ensured in schedule date of 
submission.  

 
4.6.2 Submission of Drawings / Documents / Data  

 Drawings / documents, data and DCI shall be uploaded on the EIL Vendor Portal as per 
approved DCI. The detailed guidelines for uploading documents on EIL Vendor Portal are 
available on following URL 

 

http://edocx.eil.co.in/vportal 
 

4.6.3 Statutory Approvals 

Wherever approval by any statutory body is required to be taken by Supplier, the Supplier shall 
submit copy of approval by the authority to EIL.  

4.6.4 Manufacturing Schedule 
 

Supplier shall prepare manufacturing schedule for the order, with key milestone activities (such 
as document submission, sub ordering, manufacturing, Inspection, dispatches, etc) to meet 
delivery as per FOA / PO terms. Supplier shall submit manufacturing schedule to concerned 
Regional Procurement Office (RPO) of EIL / Owner for review within 2 weeks from date of 
FOA / PO.  

 
4.6.5 Schedule and Progress Reporting 
 

Supplier shall submit monthly progress (MPR) report and updated procurement, engineering, 
manufacturing status, Inspection and dispatch status (schedule vs. actual) and highlight 
constraints, if any, along with action plan for mitigation, to the concerned Regional 
Procurement Office (RPO) of EIL / Owner by 1st week of every month., First MPR shall be 
submitted within  2 weeks from FOA / LOA.  In case of exigencies, EIL / Owner can ask for 
report submission as required on weekly / fortnightly / adhoc basis depending upon supply 
status and supplier shall furnish such reports promptly without any price implication.  Format 
for progress report shall be submitted by the Supplier during kick off meeting or within 2 weeks 
of receiving FOA / LOA, whichever is earlier.   
 

4.7 Inspection and Testing 

4.7.1 Quality Assurance Plan / Inspection and Test Plan 

If Inspection and test plans (ITP) are attached with MR / PR same shall be followed along with 
additional tests requirement (if any) mentioned in MR/ PR. However for cases wherein EIL 
Standard ITPs not available / have not been attached with MR / PR, Supplier shall submit 
within one week of receiving FOA / LOA, the Quality Assurance Plan for inspection & testing 
at various stages of production, quality control records for critical bought out items / materials 
and site assembly & testing as may be applicable to the specific order and obtain approval from 
concerned Regional procurement Office of EIL / third party inspection agency, as applicable.  
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For Package equipment contracts, the supplier shall prepare a list of items / equipment and 
their inspection categorization plan for all items included in the scope of supply immediately 
after receipt of order and obtains approval for the same from EIL. The items shall be 
categorized into different categories depending upon their criticality for the scope of inspection 
of TPIA and / or EIL. 

4.7.2 Inspection Requisition: 

Supplier shall perform internal inspection as per ITP/ approved QAP at their works based on 
approved documents / drawings. Upon satisfactory internal inspection, supplier shall raise 
inspection call to concerned Regional Procurement Office (RPO) of EIL / TPIA / Owner with 
advance notice as per contract along with Internal test reports. 

All changes w.r.t. PR shall be recorded through agreed variations or Concessions & Deviations. 
Conflict, if any, between PR / Job specifications and approved drawings, shall be brought to 
the notice of EIL / owner by the supplier / contractor. Decision of EIL / owner will be binding 
on the supplier and to be complied without time and cost implications. 

Identified bought out items/ raw material shall be procured under TPIA as per ITP.   

4.7.3 Inspection Release Note (IRN)/ Inspection Certificate (IC) 

IRN / IC shall be issued by EIL Inspector / third party inspection agency on successful 
inspection, review of test reports / certificates as per specifications & ITP / agreed quality plan 
(as applicable) and only after all the drawings / documents as per DCI are submitted and are 
accepted under review code-1 or code R. Supplier shall ensure that necessary documents / 
manufacturing and test certificates are made available to EIL / TPIA as and when desired.  

Note 1: Non fulfilling above requirement shall result into appropriate penalty or with- holding 
of payment as per conditions of PO / PR / MR.  

Note 2: For items where IRN/IC is issued by TPIA, supplier to ensure that following as a 
minimum must be mentioned by TPIA in IRN / IC 

a) PR document number  
b) List of drawings / documents with EIL approval code 
c) Tests witnessed, documents reviewed 
d) Compliance statement by TPIA that product meets the requirement as specified in 

EIL PR, standard specifications, Inspection Test Plan / QAP and approved 
documents. 

4.8 Transportation Plan 

Transportation Plan for Over Dimensional Consignments (ODC), if any, shall be submitted 
within 2 weeks of receiving FOA / LOA, for approval. Consignment with parameters greater 
than following shall be considered as over dimensional. 

Dimensions: 4 meters width x 4 meters height x 20 meters length 

   Weight  : 32 MT 

Dimensions and weight provided above are inclusive of all nozzles, attachments, transportation 
saddles etc. 
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 Physical Rout survey for ODC movement shall be submitted to EIL within 8 weeks of 
 receiving FOA / LOA. 

4.9 Dispatch Details 

Upon receipt of IRN / IC from EIL inspector / TPIA, supplier shall dispatch items within 2 
days. Supplier shall submit dispatch details to concerned RPO of EIL / Owner within a day of 
dispatch. Dispatch details shall include Lorry Receipt (LR) number / Dispatch Number, 
Transporter Name, Date of dispatch, Packing list, Invoice copy etc. 

4.10 Final Documentation  

4.10.1 Supplier shall prepare final documents in line with VDR (Vendor Document Requirements) 
attached with PR/Tender. A copy of final document along with filled in Format for 
Completeness of Final Documentation (Format No. 3-78-0004) to be submitted to EIL 
Inspector / TPIA for review & approval within 2 weeks from dispatch. Upon receipt of 
EIL/TPIA endorsement on Completeness of Final Documents, supplier shall submit soft / hard 
copies of Final documents to EIL / Owner in requisite quantity as per PO / PR details, along 
with covering letter. A copy of covering letter to be submitted to the concerned Regional 
Procurement Office (RPO) of EIL/Owner. 

4.10.2 As Built Drawings 

Minor Shop changes made by Supplier after approval of drawings under ‘Code 1’ by EIL and 
deviations granted through online system ,if any, shall be marked in hard copies of drawings 
which shall then be stamped ‘As-built’ by the supplier.  These ‘As-built’ drawings shall be 
reviewed and stamped by EIL Inspector / TPIA.  Supplier shall prepare scanned images files 
of all marked – up ‘As – built’ drawings. Simultaneously Supplier shall incorporate the shop 
changes in the native soft files of the drawings also. 

4.10.3 Packing / Presentation of Final Documents 

Final Documents shall be legible photocopies in A4, A3 size only.  Drawings will be inserted 
in plastic pockets (both sides transparent, sheet thickness minimum 0.1 mm) with an extra strip 
of 12 mm wide for punching so that drawings are well placed.   

Final Documentation shall be bound in Hard board Plastic folder(s) of size 265 mm x 315 mm 
(101

/2 inch x 121
/2 inch) and shall not be more that 75 mm thick. It may be of several volumes 

and each volume shall have a volume number, index of volumes and index of contents of that 
particular volume.  Where number of volumes are more, 90mm thickness can be used.  Each 
volume shall have top PVC sheet of minimum 0.15 mm thick duly fixed and pressed on folder 
cover and will have 2 lever clip.  In case of imported items documents, 4 lever clip shall also 
be accepted.  All four corners of folders shall be properly metal clamped.  Indexing of contents 
with page numbering must be incorporated by supplier.  Spiral/Spico bound documents shall 
not be acceptable.  As mentioned above, books should be in hard board plastic folders with 
sheets punched and having 2/4 lever clips arrangement. 

Each volume shall contain on cover a Title Block indicating package Equipment Tag No. & 
Name, PO / Purchase Requisition No., Name of Project and Name of Customer.  Each volume 
will have hard front cover and a reinforced spine to fit thickness of book.  These spines will 
also have the title printed on them.  Title shall include also volume number (say 11 of 15) etc.  

4.10.4 Submission of Soft Copies 

Supplier shall submit to EIL, the scanned images files as well as the native files of drawings / 
documents, along with proper index. 

In addition to hard copies, Supplier shall submit soft copies of all the final drawings and 
documents in pen drive or any other specified medium with proper identification tag, all text 
documents prepared on computer, scanned images of all important documents (not available 

Page 757 of 988 : B861­701­EA­MR­6002­08­RFQ : Rev. A



 SPECIFICATION FOR 
DOCUMENTATION 

REQUIREMENTS FROM 
SUPPLIERS 

STANDARD SPECIFICATION No.

6-78-0003  Rev. 2 

Page 9 of 9 

 

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

as soft files), all relevant catalogues, manuals available as soft files (editable copies of 
drawings/text documents, while for catalogues / manuals / proprietary information and data, 
PDF files can be furnished). 

All the above documents shall also be uploaded on the EIL Vendor Portal and if applicable on 
Client Server also. 

4.10.5 Completeness of Final Documentation 

Supplier shall get the completeness of final documentation verified by EIL / TPIA, as 
applicable, and attach the Format for Completeness of Final Documentation (Format No. 3-78-
0004) duly signed by EIL Inspector or TPIA as applicable to the final document folder.  
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COMPLETENESS OF FINAL DOCUMENTATION 
 
 
 
 
Name of Supplier/Contractor :  

Customer :  

Project :  

EIL’s Job No. :  

Purchase Order No./ 
Contract No. 
 

: 
 

Purchase Requisition No./ 
Tender No. 
 

: 
                                                            Rev. No. : 

Name of the Work/ Equipment 
 

:  

Tag. No. :  

Supplier’s / Contractor’s Works 
Order No. 

:  

 
 
 
Certified that the Engineering Documents / Manufacturing & Test Certificates submitted by the 
supplier (as per Index sheet mentioned in Annexure-1) are complete in accordance with the Vendor 
Data Requirements of Purchase Requisition / Tender. 
 
 
 
 
Signature : ………………………………. 

Date  : ………………………………. 

Name              : …………………………….. 

Designation : ……………………………… 

Department : ……………………………… 

 

Signature : ………………………………. 

Date  : ………………………………. 

Name              : …………………………….. 

Designation : ……………………………… 

Department : ……………………………… 

Supplier / Contractor EIL / TPIA 
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Annexure-1 

 
Final Documentation Index Sheet 

PR/PO/Tender 

No. 

 Rev. No.  

 
Serial No. Document Title Page/ 

Folder No. 
No. of Pages 

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

 
 
 
Signature : ………………………………. 

Date  : ………………………………. 

Name              : …………………………….. 

Designation : ……………………………… 

Department : ……………………………… 

 

Signature : ………………………………. 

Date  : ………………………………. 

Name              : …………………………….. 

Designation : ……………………………… 

Department : ……………………………… 

Supplier / Contractor EIL / TPIA 
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Abbreviations: 

API 	 American Petroleum Institute 

AS 	 Alloy Steel 

HIC 	 Hydrogen Induced Cracking 

LSTK 	 Lump Sum Turn Key 

NACE 	 National Association of Corrosion Engineers 

PMI 	 Positive Material Identification 

RTJ 	 Ring Type Joint 

Sch 	 Schedule 

SS 	 Stainless Steel 

TPI or TPIA 	Third Party Inspection Agency 

Inspection Standards Committee 

Convenor: 	Mr. Rajeev Kumar 

Members: 	Mr. Rajesh Sinha 
Mr. Himangshu Pal 
Mr. R. Muthuramalingam (RPO Representative) 
Mr. Chandrashekhar 
Mr. Avdhesh Agrawal 
Mr. P V Satyanarayana (Engg. Representative) 
Mr. Mahendra Mittal 
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1.0 	SCOPE 

	

1.1 
	

This specification applies to the requirements for Positive Material Identification (PMI) to be 
performed at the Supplier's works on Metallic Materials procured either directly by the 
Owner/EIL/ LSTK contractor or indirectly through the sub-Suppliers. 

	

1.2 	This specification covers the procedures and methodology to be adopted to assure that the 
chemical composition of the material is consistent with the material specifications as specified 
in purchase documents using 'Alloy Analyzer' at the time of final inspection before dispatch. 

	

1.3 	The scope of this specification shall include but shall not be limited to Positive Material 
Identification (PMI) to be performed on Materials listed below: 

1.3.1 For alloy Steel materials as below: 
Alloy Steel Pipes including Clad Pipes 
Alloy Steel Flanges & Forgings 
Alloy Steel Fittings including Clad Fittings 
Alloy Steel Fasteners 
Alloy Cast & Forged steel valves 
Alloy Steel Instrumentation Items (Control Valves, Safety Valves etc.) 
Longitudinal Pipe & Fittings Welds. 
Gaskets (for Ring Type Joints) 

1.3.2 For Carbon Steel materials as below: 
All Carbon Steel Piping items under NACE or HIC or H2 or Wet Hydrogen Sulfide 
(H2S), Hydrofluoric acid (HF), Sulfuric acid (H2 SO4) services etc. 
Carbon Steel flanges and valves (Rating 900# and above) 
LTCS items 

Following items shall be excluded from scope of PMI examination. 

Gaskets other than for Ring Type Joints 
Internal Components of Valves 

	

1.4 	All grades of material supplies including Stainless Steels shall be liable for PMI test at site. In 
case of any defective materials being found at site, the Supplier shall be responsible to effect 
replacement of such defective materials at project site without any delays to the satisfaction of 
EIL site RCM (Resident Construction Manager). 

2.0 REFERENCE DOCUMENTS 

	

2.1 	API Recommended Practice 578 (Third Edition. Feb 2018) - Material Verification Program 
for New and Existing Alloy Piping Systems. 

3.0 DEFINITIONS 

	

3.1 	Supplier: Any Supplier or Manufacturer on whom an order is placed for the supply of 
referred items. This definition shall also include any sub-Supplier or manufacturer on whom a 
sub-order is placed by the Supplier. 

	

3.2 	Inspection Lot: A group of items offered for inspection covered under same size, Heat and 
Heat treatment lot. 

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

Page 764 of 988 : B861­701­EA­MR­6002­08­RFQ : Rev. A



IA GM a/ 	Undiettimgi 

STANDARD SPECIFICATION 
FOR POSITIVE MATERIAL 
IDENTIFICATION (PMI) AT 

SUPPLIER'S WORKS 

STANDARD SPECIFICATION No. 

6-81-0001 Rev. 4 

Page 5 of 8 

	

3.3 	Alloy Material: Any metallic material (including welding filler materials) that contains 
alloying elements such as Chromium, Nickel, Molybdenum or Vanadium, which are 
intentionally added to enhance mechanical or physical properties and/or corrosion resistance. 

4.0 PMI EXAMINATION 

	

4.1 	The Supplier shall submit a procedure of PMI to comply with the requirements of this 
Specification. Approval of PMI Procedure shall be obtained from Owner / EIL / TPIA prior to 
commencing manufacture / inspection of product. 

	

4.2 	PMI examination of materials is independent of any certification, markings or colour coding 
that may exist and is aimed at verifying that the alloy used are as per specified grades. 

	

4.3 	The Supplier shall identify all incoming alloy materials and maintain full traceability of all 
alloy 
materials, including all off-cuts. Transfer of identification marks shall be undertaken prior to 
cutting to ensure maintenance of identification on off-cuts. 

	

4.4 	The Supplier shall ensure that all alloy materials are segregated and stored in separately 
identified locations to prevent the mix up of materials of different alloy specifications or alloy 
material with carbon steel. Non ferro-magnetic materials shall be segregated at all times from 
ferro-magnetic materials. 

	

4.5 	PMI examination is subject to surveillance inspection by Owner / EIL / TPIA. 

5.0 ACCEPTABLE METHODS FOR PMI 

	

5.1 	The method used for PMI examination shall provide a quantitative determination of the 
alloying elements like Chromium, Nickel, Molybdenum or Vanadium in Alloy Steel items. 

	

5.2 	Instruments or methods used for PMI examination shall be able to provide quantitative, 
recordable, elemental composition results for positive identification of alloying elements 
present. 

	

5.3 	The acceptable instruments for alloy analyzer shall be either "Portable X-Ray fluorescence" or 
"Optical Emission" type each capable of verifying the percentage of alloy elements within 
specified range. 

	

5.4 	Chemical spot testing, magnets, alloy sorters and other methods using eddy current or 
triboelectric testing methods are not acceptable for PMI examination. 

	

5.5 
	

The PMI instrument used shall have the sensitivity to detect the alloying elements in the 
specified range. 

	

5.6 
	

All PMI instruments shall have been serviced within a 6 month period of the time of use to 
verify the suitability of batteries, sources etc., and the data of the last service shall be stated on 
the PMI Report Form (Sample enclosed). 

	

5.7 	Each analyzer must be calibrated according to the manufacturer's specification at the 
beginning and end of each shift. Instrument must be checked against known standard for each 
alloy type to be inspected during the shift. 

	

5.8 	Certified samples, with full traceability, of a known alloy materials shall be available for use 
as a random spot check on the instrument calibration. 
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5.9 	The surfaces to be examined shall be prepared by light grinding or abrasive paper and solvent 
cleaner. Evidence of Arc burn resulting from examination shall be removed by light grinding 
or abrasive paper. No permanent marks, which are injurious to the usage of product in service, 
are acceptable. 

5.10 Alloy Steel ring type joint Gaskets shall be inspected by using portable X-Ray fluorescence 
instrument. 

	

5.11 	Testing shall be done as per the procedures outlined by the manufactures of alloy analyzer 
being used. Modification of these procedures if any must be approved by Owner/EIL. 

	

5.12 	The persons performing PMI, shall demonstrate their capabilities to the satisfaction of 
Owner/EIL/TPIA visiting engineer. If the Supplier has qualified operator on their rolls, he 
may perform the examination. Otherwise PMI examination shall be sub-contracted to an 
independent testing agency approved by EIL. 

	

5.13 	Whenever material is identified as not meeting requirements by the visiting engineer a 
rejection note shall be issued. 

6.0 EXTENT OF PMI EXAMINATION 

Following sampling plans shall be applicable for PMI examination of various items. 

A. Flanges, Fittings 	 100% by Supplier and 10% random witness by 
Valves, RTJ Gaskets 	EIL/TPIA 

B. Pipes 	 100% (for pipes procured from traders) 
2 random samples drawn from each 
Size/Heat/Lot (for pipes procured directly from mills) 

C. Fasteners 

Lot Size 	 Sample Size for 	 Sample size for 
ElL/TRIA 	 Supplier 

Upto 100 	 2% (Min 2) 	 Min 10% 
101 to 500 	 1% (Min 3) 	 Min 10% 
501 and above 	 0.5% (Min 5) 	 Min 10% 

Note: 

a. For Welded Pipes and Fittings and flanges like Fig 8. Spacer and blinds etc. PMI shall be 
performed on Base Metal as well as weldments. 

7.0 ACCEPTANCE CRITERIA 

	

7.1 	Base Metal 

PMI test results showing presence of characteristic elements upto 10% less than the minimum 
specified value in the material specification and upto 10% more than the maximum specified 
value in the material specification shall be acceptable. 

	

7.2 	Deposited Weld Metal 

For deposited weld metal using welding consumables matching with base metals, the recorded 
presence of characteristic elements upto 12.5% less than the minimum specified value in the 
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welding consumable specification and upto 12.5% more than the maximum specified value in 
the welding consumable specification shall be acceptable. 

8.0 REJECTION CRITERIA 

8.1 	If PMI test results fall outside the acceptable range as specified in 7.0 above, the supplier shall 
obtain a quantitative check analysis performed by a laboratory acceptable to Owner / EIL / 
TPIA for a complete chemical analysis. Alternatively, the item can be tested with a spark 
analyser for verification. Results of this analysis shall be submitted to Owner / EIL / TPIA for 
final decision. 

Decision of Owner / EIL / TPIA shall be final in this regard. 

8.2 	If any sample drawn to PMI test on the basis of percentage selection as per 6.0 above, fails to 
meet specification requirements, 100% of items of lot shall be tested for PMI by supplier. Any 
failure thereafter during sample check shall mean rejection of whole lot. 

9.0 RECORDING AND DOCUMENTATION 

The results of PMI examination shall be recorded in a Report Format as enclosed with this 
specification. 

10.0 MARKING 

10.1 	All alloy materials tested by PMI shall be identified using either of the following methods by 
indicating "PMI OK" 

a) Bar Code/Hologram Sticker 
b) A low stress stamp marking 
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POSITIVE MATERIAL IDENTIFICATION REPORT 
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Project: Client Job No. 

PMI Report No. Supplier/Sub-Supplier 

Purchase Order No. Testing Agency 

Purchase 
Requisition No: 

PMI Location 

Bulk Item Type (as per Requisition) 

Material Specification/Grade 

Number of items in Lot 

Requisition Item No./ Description Major content, Weight Percent Remarks 
Accept/Reject 

Element Cr Ni Mo V 
Ti 
* 

b C / 
Nb 
** 

Mn 
," 

Specified Range 

Actual observations 

1.  

2.  

3.. 

4.  

5.  

6.  

7.  

8.  

Instrument Type / ID 

Last Service Date 
Inspection Agency Witnessed By 

* 	To be reported in case of SS321 Material 
** 
	

To be reported in case of SS347 Material 
* * * 	To be reported in case of LTCS Material 
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Abbreviations: 
AERB 	 Atomic Energy Regulatory Board 
ANSI 	 American National Standards Institute 
BARC 	 Bhabha Atomic Research Centre 
BS 	 British Standard 
BOCW 	 Building and other construction workers 
BOO/BOOT 	 Build, Own, Operate/Build, Own, Operate, Transfer 
EIL 	 Engineers India Limited 
EIC 	 Engineer In charge 
ELCB 	 Earth Leakage Circuit Breaker 
EPC 	 Engineering, Procurement and Construction 
EPCC 	 Engineering, Procurement, Construction and Commissioning 
ESI 	 Employee State Insurance 
GCC 	 General Conditions of Contract 
GM 	 General Manager 
GTAW 	 Gas Tungsten Arc Welding 
HOD 	 Head of Department 
HSE 	 Health, Safety & Environment 
HIRAC 	 Hazard, Identification Risk Assessment & Control 
HMV 	 Heavy Motor Vehicle 
HV 	 High Voltage 
IS 	 Indian Standard 
[SO 	 International Organization for Standardization 
IE 	 Indian Electricity 
LTI 	 Lost Time Injuries 
LMV 	 Light Motor Vehicle 
LOTO 	 Lock Out & Tag Out 
LPG 	 Liquefied Petroleum Gas 
LSTK 	 Lump Sum Turn Key 
MV 	 Medium Voltage 
OH&S 	 Occupational Health and Safety 
OISD 	 Oil Industry Safety Directorate 
PPE 	 Personal Protective Equipment 
PUC 	 Pollution Under Control 
RC 	 Registration Certificate 
RCCB 	 Residual Current Circuit Breaker 
RCM 	 Resident Construction Manager or Site-in-Charge, as applicable 
SCC 	 Special Conditions of Contract 
SLI 	 Safe Load Indicator 
SWL 	 Safe Working Load 
TPI 	 Third Party Inspection 
TBT 	 Tool Box Talks 
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1.0 SCOPE 
This specification establishes the Health, Safety and Environment (HSE) management 
requirement to be complied by ContractorsNendors including their sub-contractors/sub vendors 
during construction. 

This specification is not intended to replace the necessary professional judgment needed to 
design & implement an effective HSE system for construction activities and the contractor is 
expected to fulfill HSE requirements in this specification as a minimum. It is expected that 
contractor shall implement best HSE practices beyond whatever are mentioned in this 
specification. 

Requirements stipulated in this specification shall supplement the requirements of HSE 
Management given in relevant Act(s)/ Legislations, General Conditions of. Contract (GCC), 
Special Conditions of Contract (SCC) and Job (Technical) Specifications. Where different 
documents stipulate different requirements, the most stringent shall apply. 

2.0 REFERENCES 
The document should be read in conjunction with following: 

General Conditions of Contract (GCC) 
- Special Conditions of Contract (SCC) 

Building and other construction workers Act, (Refer Appendix-D) 
- Indian Factories Act,(Refer Appendix-D) 
- Job (Technical) specifications 
- Relevant International/ National Codes (refer Appendix-A for standards/codes on HSE) 
- Relevant State & National Statutory requirements. 
- Operating Manuals Recommendation of Manufacturer of various construction Machineries 
- Occupation Health and Safety Management System (OHSAS 18001:2007/ISO 45001) and 

Environmental Management System (ISO 14001:2015) 

3.0 REQUIREMENTS OF HEALTH, SAFETY & ENVIRONMENTAL (HSE) 
MANAGEMENT SYSTEM TO BE COMPLIED BY BIDDERS 

3.1 	Management Responsibility 

3.1.1 HSE Policy & Objectives 

The Contractor should have a documented and duly approved HSE policy &objectives to 
demonstrate commitment of their organization to ensure health, safety and environmental 
aspects in their line of operations. 
The Contractor's senior management shall provide strong visible leadership and continuously 
demonstrate commitment to develop, operate and maintain, review and continually improve a 
HSE culture at site which empowers individuals to take responsibility for their safety and 
embrace and accept nothing but responsible HSE behaviour. 
Contractor shall refer in clause No. 3.3.23 for Key Performance Indicator (KPI). 

3.1.2 Management System 
The HSE management system of the Contractor shall cover the HSE requirements & 
commitments to fulfill them, including but not limited to what have been specified under 
clauses 1.0 and 2.0 above. The Contractor shall obtain the approval of its site specific HSE Plan 
from EIL/ Owner prior to commencement of any site works. Corporate as well as Site 
management of the Contractor shall ensure compliance of their HSE Plan at work sites in its 
entirety in true spirit. 

3.1.3 Indemnification 
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Contractor shall indemnify & hold harmless, Owner/EIL & their representatives, free from any 
and all liabilities arising out of non-fulfillment of HSE requirements or its consequences. 

3.1.4 Deployment &Qualifications of Safety Personnel 

The Contractor shall designate/deploy various categories of HSE personnel at site as indicated 

below insufficient number. In no case, deployment of safety Supervisor / Safety Steward shall 

substitute deployment of Safety Officer / Safety Engineer what is indicated in relevant statute of 

BOCW Act i.e. deployment of safety officer/Safety Engineer is compulsory at project site. The 

Safety supervisors, Safety stewards/Observer etc. would facilitate the HSE tasks at grass root 

level for construction sites and shall assist Safety Officer /Engineers. 

Contractor shall appoint safety personnel as given below for every work shift: 

(i) Safety Observer/Steward: Contractor shall depute one Safety Observer/Steward for 

every 100 workers or part thereof 

(ii) Safety Supervisor: In addition to above(i), contractor shall depute one Safety 

Supervisor for every 250 workers or part thereof 

(iii) Safety Engineer: In addition to above (i&ii), one safety engineer/ officer for every 

1000 workers or part thereof. 

Contractor shall intimate/obtain prior permission from EIC before demobilizing any safety 

personnel. The Contractor shall mobilize suitable safety personnel as replacement. 

a) Safety Steward/Observer 

As a minimum, he shall possess class XII pass certificate and trained in fire-fighting as 

well as in safety/occupational health related subjects, with minimum two year of practical 

experience in construction work environment and should have adequate knowledge of the 

local language spoken by majority of the workers at the construction site. 

b) Safety Supervisor 

As a minimum, he shall possess a recognized graduation Degree in Science (with Physics 

& Chemistry) or a Diploma in Engg. Or Tech. with minimum Two years of practical 

experience in construction work environment and should possess requisite skills to deal 

with construction safety & fire related day-to-day issues. 

c) Safety Officer / Safety Engineer 

Safety Officer/Engineer should possess following qualification & experience: 
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Recognized degree in any branch of Engg. or Tech. or Architecture with practical 
experience of working in a building or other construction work in supervisory 
capacity for a period of not less than two years, or possessing recognized diploma in 
any branch of Engg. or Tech with practical experience of working in a building or 
other construction work in supervisory capacity for a period of not less than five 
years. 

(ii) Recognized degree or one year diploma in Industrial safety(from any Indian 
Institutes recognized by AICTE or State Council of Tech. Education of any Indian 
State/Union territory) with at least one paper in construction safety (as an elective 
subject). 

(iii) Preferably have adequate knowledge of the language spoken by majority of the 
workers at the construction site. 

Alternately 
(i) 	Person possessing Graduation Degree in Science with Physics or Chemistry and 

degree or one year diploma in Industrial Safety (from any Indian institutes 
recognized by AICTE or State Council of Tech. Education of any Indian State/ 
Union Territory) with practical experience of working in a building, plant or other 
construction works (as Safety Officer, in line with Indian Factories Act, 1948) for a 
period of not less than five years, may be considered as Safety Officer. 

d) 	HSE In-Charge 

In case there is more than one Safety Officer at any project construction site, one of them, 
who is senior most by experience (in HSE discipline), may be designated as HSE In-
Charge. Duties & responsibilities of such person shall be commensurate with that of 
relevant statute and primarily to coordinate with top management of EIL/C tient and 
contractors. 

In case the statutory requirements i.e. State or Central Acts and / or Rules as applicable like 
the Building and Other Construction Workers' Regulation of Employment and Conditions 
of Service- Act,1996 or State Rules (wherever notified), the Factories Act, 1948 or Rules 
(wherever notified), etc. are more stringent than above clarifications, the same shall be 
followed. 

Contractors shall ensure physical availability of safety personnel at the place of specific 
work location, where Hot Work Permit is required/granted. No work shall be started at any 
of the project sites until above safety personnel & concerned Site Engineer of Contractor 
are physically deployed at site. The Contractor shall submit a HSE Organogram clearly 
indicating the lines of responsibility and reporting system and elaborate the responsibilities 
of safety personnel in their HSE Plan. 

Upon fulfilling the basic requirement of qualification and relevant experiences, the 
performance of contractor HSE personnel's is to be monitored. 

The good performing contractor's HSE personnel at site shall be rewarded upon 
assessment of performance by EIL/Owner. The non-performing HSE personnel shall be 
counselled by EIL/Owner & suitable action may be taken for suspension from site for 3-6 
days. Contractor shall arrange training for non performing HSE personnel. 

HSE In —Charge of the contractor shall be given the status at par with the other heads of 
department and shall report to Head of Project. 

The Contractor shall verify & authenticate credentials of such safety personnel and furnish 
Bio-Data/Resume/Curriculum Vitae of the safety personnel as above for EIL/Owner's 
approval, at least 1 month before the mobilization. The Contractor, whenever required, 
shall arrange submission of original testimonials/certificates of their Safety personnel, to 
ELL/Owner (for verification/scrutiny, etc.) 
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Imposition/ Realization of penalty shall not absolve the Contractor from his/her 
responsibility of deploying competent safety officer at site. 

Adequate planning and deployment of safety personnel shall be ensured by the Contractor 
so that field activities do not get affected because of non-deployment of competent & 
qualified safety personnel in appropriate numbers. 

3.1.5 Implementation, Inspection/Monitoring 

a) The Contractor shall be fully responsible for planning, reporting, implementing and 
monitoring all HSE requirements and compliance of all laws & statutory requirements. 

b) The Contractor shall also ensure that the HSE requirements are clearly understood & 
implemented conscientiously by their site personnel at all levels at site. 

   

- I " 	• " 	. s •• 
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the continuation of their contract works / site activities including all material transportation 
activities. Physical absence of experienced field engineers / supervisors of Contractor at 
critical work spot during the course of work may invite halting / stoppage of work. 

d) The Contractor shall regularly review inspection report internally and implement all 
practical steps / actions for improving the status continuously. 

e) Contractor skilled workmen like riggers, scaffold erectors, welders, crane operators etc. 
should have sufficient past experience and skill on the relevant job. 

t) The Contractor shall ensure important safety checks right from beginning of works at every 
work site locations and to this effect format No. HSE-10 "Daily Safety Check List" shall be 
prepared by field engineer & duly checked by safety personnel for conformance. 

g) The Contractor shall carry out inspection to identify various unsafe conditions of work 
sites/machinery/equipment's as well as unsafe acts on the part of 
workmen/supervisor/engineer while carrying out different project related works. 

h) Adequate records for all inspections shall be maintained by the Contractor and the same 
shall be furnished to EIL/Owner, whenever sought. 

i) To demonstrate involvement/commitment of site management of Contractor, at least one 
Monthly Safety Walk through in a month shall be carried out by Contractor's head of site 
(along with his area manager/field engineers)and a report shall be furnished to EIL/Owner 
as per format No: HSE-1" Safety walk through report" followed by compliance for 
unsatisfactory remarks. 
As a general practice lifting tools/tackles, machinery, accessories etc. shall be inspected, 
tested and examined by competent person(approved by concerned State authorities) before 
being used at site and also at periodical interval (e.g. during replacement, extension, 
modification, elongation/reduction of machine/parts, etc.) as per relevant statutes: 
Hydraulic Mobile Crane, cranes, lifting machinery, mobile equipment's/ machinery/ 
vehicles, etc. shall be inspected regularly by only competent / experienced personnel at site 
and requisite records for such inspections shall be maintained by contractor. Contractor 
shall also maintain records of maintenance of all other site machinery (e.g. generators, 
rectifiers, compressors, cutters, etc.) & portable tools/equipment's being used at project 
related works (e.g. drills, abrasive wheels, punches, chisels, spanners, etc.).The Contractor 
shall not make use of arbitrarily fabricated 'derricks' at project site for lifting/ lowering of 
construction materials. 

k) Site facilities /temporary. installations, e.g. batching plant, cement godown, DG-room, 
temporary electrical panels/distribution boards, shot-blasting booth, fabrication yards, etc. 
and site welfare facilities, like labour colonies, canteen/pantry, rest-shelters, motor 
cycle/bicycle-shed, First-aid centers, urinals/toilets, etc. should be periodically inspected by 
Contractor (preferably utilizing HR/Admin. personnel to inspect site welfare facilities) and 
records to be maintained. 
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