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DOCUMENT NO.: PE-TS-362-555-A001
(EFzzer) COMPRESSED AIR SYSTEM VOLUME- IiB
/] , I Il SCOPE OF ENQUIRY SECTION-A REV. 0
SHEET 10OF 1
1.0 SCOPE

2.0

2.1

22

23

24

This specification covers the design, manufacturing, inspection and testing at manufacturer's
work, proper packing, delivery to site, and erection and commissioning, final painting & carrying
out acceptance tests at site for COMPRESSED AIR SYSTEM as mentioned in the different
section of this specification for 2 X 800 MW RAICHUR POWER CORPORATION LTD,,
YERAMARUS STPS.

GENERAL TECHNICAL INSTRUCTIONS

This volume covers requirements of design, engineering, manufacturing and delivery to site,
supervision of erection and commissioning of the complete plant. It is not the intent to specify
completely all details of design and construction. However, all the equipment shall conform, in
all respect, to high standard of engineering, design and workmanship and be capable of
performing the required duties in a manner acceptable to the owner who will interpret the
meaning of drawings and specifications and shall be entitled to reject any work or material
which in his judgement is not in full accordance herewith.

In case of any Technical deviation, the Bidder shall indicate the same clause by clause in the
enclosed schedules. In the absence of duly filled schedules, it will be construed that the bid
conforms strictly to the specification.

The bidder may offer optionally the standard design of equipment indicating the deviations from
the specification. However, feedback reports must be furnished of equipment performance.
The acceptance of optional equipment shall not be binding on Purchaser.

In case of conflict between the customer requirement & BHEL requirement, stringent of the two
conditions shall prevail.

4 of 298, 7813/12




VOLUME -1I B
SECTION-B
PROJECT INFORMATION

5 of 298, 7818/12



pmCHUR FOWER
EONPORATION LTO

RAICHUR POWER CORPORATION LIMITED
YERAMARUS TPS - 2x800 MW

SECTION: B
VOLUME-Ii

PROJECT INFORMATION

Page 10f3

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

Owner

Consultant

Project Title

Location

Nearest Railway

Nearest Airport

Nearest Port

Latitude and Longitude
Elevation above mean sea
level

Climatic Conditions

{a) Ambient Temperature

i. maximum
temperature

ii. minimum
temperature
i Design Temperature

for all Elec/ Mech
Equipment

(b) Retlative Humidity

i. Maximum during
monsoon

it Minimum

Raichur Power Corporation Ltd
22/23, Sudarshan Complex,
lind floor, Sheshadri Road,
Bangalore-560 009
Karnataka, India

M/s Evonik Energy Services (l) Private
Limited,A-29, Sector 16
Noida-201301(UP), India

2x800 MW Yeramarus Thermal Power

Station

Yermarus , Raichur Dist
Karnataka State, INDIA
It is situated at about 8 Kms from Raichur
on the Raichur-Hyderabad State Highway-
13 and 12 kms away from Bank of river
Krishna and about 5 kms from Raichur
Thermal Power Station

Chicksugur Railway Station which is about 2
kms from site.

Hyderabad around 200 kms

Chennai around at about 470 kms from
site.

Latitude  ~16° 16’ 55.9’"N

Longitude - 77°20’' 38.6"E
350-375 meters

45°C

6°C

50° C Ambient

85%

20%
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Y X PROJECT INFORMATION Page 20f3

iii. Average 65%
(c) Rainfall
Annual average rain 720 mm
Max. for one day 115 mm
Max. intensity 38 mmv/hr
Period June to September
(d) Wind Speed
i.  Prevailing wind Waest, South-East, North-West,
direction South-West
ii. Maximum mean 15.9 Kms / hr
wind speed (4.42 m/s)
ii. Average 9.61 Km/hr  (2.67 m/s)
11.0 Wind Load
Calculations for wind effect shall be in accordance with 1S:875- (Part-3) latest
revision taking into account the following :
{a) Basic wind speed of 39 m/sec as given in Fig.1 of the code
(b)  Factor K1 shall be taken as 1.06
{c) Terrain category shall be 2 and corresponding values shall be taken for K2
(d) Factor K3 shall be taken as 1.0
12.0 Wind Loading for Stack
(a) For wind pressure as per clause 11.0 above
(b} For RGC stacks as per {S: 4998
13.0 Seismic data (as per 1S:1893 latest issue)
(a) Zone Zone IlI (as per 1S:1893- latest )
(b) Importance factor (I} 1.75
14.0 Auxiliary power supply Auxiliary electrical equipment to be

(a) For motors rated above 1500

kW
(b)  For motors rated 175KW and
above and below 1499KW.
(c) For motor rated 174 kW and
below

(d) For motor control centre

(e) DC. motor starters, DC ’,

solenoids, DC alarm, control

supplied against this specification shall
be suitable for operation on the following
supply system.

11000V, 3 phase, 3 wire, 50Hz medium
earthed AC

3300V, 3 phase, 3 wire, 50Hz medium

earthed AC
415, 3 phase, 3 wire solidly earthed AC

415V, 3 phase, 3 wire solidly earthed AC

. V DC, 2 wire, unearthed DC
A ELECr;,/C \ nA4
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6“3'0,
u \ pC\-

)

(f)

(h)

(i

)

(n)

AC control & protective
devices

Uninterrupted power supply

AC solenoids,
indicators/recorders, space
heaters (for motors rated
30KW and above)

Winding heating of motors
below 30kW

Solid state controls {including
solenoid valves)
Lighting fixtures

Lighting fixtures and space
heaters in panels

Construction supply

110 V 1 phase, 50Hz, 2 wire AC supply.
The single-phase 110V AC supply shall
be derived by Contractor by providing
415V/110V  control transiormers  of
adequate rating with MCCB /MCB on
both the primary and secondary sides.

240 V, 1 phase, 50Hz, 2 wire AC supply
from UPS system for 1&C ({including
indicator recorders) and UCMS only

240V 1 phase, 2 wire, 50Hz AC system
with effectively earthed neutral. The
power supply shall be derived by
CONTRACTOR by providing 415V/
240V transformer of adequate rating with
MCCB/MCB on  primary/secondary
sides.

24 V 1 phase,50Hz, AC with one point
earthed. This shall be derived by
CONTRACTOR by providing 415V 3
phase, 3 wire, AC supply through an
adequately rated step-down transformer
of adequate rating with MCCB / MCB on
primary/secondary sides.

24 V DC, 2 wire, supply from Battery
chargers for instrumentation system
only.

240 V, 1 phase, 2 wire, 50Hz system.

240 V, 1 phase, 2 wire, 50Hz system.

415V, 3 phase, 4 wire, 50 Hz AC supply
with neutral lead solidly earthed.

The above voltages may vary as follows :
All devices shall be suitable for continuous operation over the entire range of voltage
and frequency indicated below without any change in their performance.

i.  AC supply

i. DCsupply

005

Voltage variation +10%

Frequency variation * 5%

Combined voltage & frequency variation +
10%

Voltage variation +10% - 20%

817298, 7218/12
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1. GENERAL DESCRIPTION
The compressed air system is comprised of the instrument air system and the plant air system.
Instrument air is required for the various pneumatically operated valves and instruments in the power
plant, while plant air is required for general plant services.

2. GENERAL DESCRIPTION
The compressed air system is comprised of the instrument air system and the service air system.
Instrument air is required for the various pneumatically operated valves and instruments in the power
plant, while service air is required for general plant services.

3. DESIGN CRITERIA

31 SYSTEM DESIGN CRITERIA
Compressed air system includes the following:

3.11 Six (6) nos. (4 working + 2 standby) Instrument air compressors i.e. 3x50% capacity for each unit
and three (3) nos. (2 working + 1 standby) Service air compressor, including drives, intercoolers,
after coolers, step up gearbox, silencer and other accessories.

3.1.2 Six (6) nos. (4 working + 2 standby) air-drying plants (ADP) each suitable for connecting to individual
instrument air compressor.

313 Intake air filters.

3.14 Twelve (12) nos. air receivers as follows:

3.1.41 Nine (09) nos. air receive of 10 M3 capacity, i.e., one no. for each compressor near compressor
house.

3.14.2 Two (02) nos. unit air receiver of 10 M3 capacity (instrument air) at 'BC' bay.

3.1.43 One (01) no air receiver of capacity 2 M3 for DM plant.

3.1.5 Heat of Compression (HOC) i.e. Rotary Drum type or Conventional Twin tower type.

3.1.6 All interconnecting piping, valves, fittings, supports/fhangers, control air tubing (complete with valves
and fittings between air receiver, compressor and local panel for each compressor), cooling water
piping & valves for safe and satisfactory operation of air compressors.

3.1.7 Controls & interlocks.

318 All instruments including the electronic on line dew point meter with suitable sampling connection

and isolation valve at the common outlet of the Air Drying Plants.

3.2
3.21

3.2.1.1.

3.21.2.

3.213.
3.2.1.4.

3.2.1.5.
3.2.1.6.

3.21.7.

EQUIPMENT DESIGN CRITERIA (
WOFH

AIR COMPRESSORS

The capacity of Instrument air compressor shall be 30 NM*min. Delivery pressure will be 8.5
Kg/cm2 (g) at outlet of IA compressor & 8.0 kg/ cm? (g) at ADP outlet. Each compressor will be
designed to deliver the nominal capacity at the required delivery pressure.

The capacity of Service air compressor shall be 30 NM*Min. Delivery pressure will be 8.5 Kg/icm®
(g) at outlet of SA compressor.

Air compressors will be multi stage oil free, screw type.

The compressors' capacity will be designed for 42.5° C DBT and 75% RH at atmospheric pressure
at site & at MSL of 350 - 375 m.

Testing of compressor will be as per ISO: 1217.

Air compressors will be designed for continuous operation with high efficiency to satisfy the
performance requirement.

The continuous motor rating (at 50° C ambient) will be at least ten percent (10%) above the
maximum load demand of the driven equipment under the entire operating range. When the driver
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is not directly coupled to the compressor, due consideration will be made for losses in power
transmission, in addition to the above margin.

3.2.1.8. Satisfactory operation in parallel will be ensured without any uneven load sharing, undue vibration,
noise etc.

3.21.9. Noise level shall not exceed 85 dBA plus tolerances as per IS standard to a reference level of
0.0002 microbar when measured at a distance of 1.5 meter above the floor. Required acoustic
enclosures may be provided to meet the above condition. The discharge blow off silencer and
intake silencers shall be designed to meet the above noise limitation level.

3.21.10. Compressed air velocity shall be 15 m/sec.

3.2.1.11.  All the equipments shall be protected against external corrosion by providing suitable painting. The
steel surfaces to be supplied with painting shall be thoroughly cleaned before applying painting by
brushing, shot blasting etc. Galvanised surfaces shall not be applied with any painting.

3.21.12. Amrangement of motor and compressor shall be such that motor trial run can be taken in de-coupled
condition.

3.2.1.13.  Interconnections will be made from service air to instrument air system, upstream of air driers.

3.2.1.14.  Each compressor shall be suitable for single compressor operation or parallel operation with other
compressors. Further, the compressor would run either on loaded or unloaded condition depending
upon the compressed air requirement without any unstability in performance.

3.21.15. The compressor sizing is selected duly considering, requirement of consumption points, margin for
wear & tear losses (5%) & margin for leakages (10%), margin for contingency demand (10%). PI.
refer sizing calculation attached.

322 ROTORS

3.2.21. Rotors will be one-piece construction with a suitable forged carbon steel or stainless steel coated
with corrosion resistant material to minimise leakage and wear.

3.22.2. The rotors will have an asymmetric profile, so as to keep leakage losses to a minimum and ensure
high efficiency.

3.223. Highly precise timing gears will be mounted on the rotor shafts to maintain the rotors in correct
relative position.

3.2.24. These gears will be designed to counteract the axial forces incurred in compression.

3.2.25. Rotors shall be dynamically balanced.

3.23 AIR DRYING PLANT

3.231. Air-drying plant shall be of heat of compression desiccant type (conventional or rotary drum type),
drying by adsorption process through a desiccant medium.

3.23.2. Quality of outlet air from ADP shall be in accordance to ISO 8573-1 as follows.

a) Dew point at outlet of the air drying plant will be minus (-) 40° C at atmospheric pressure.

b) Dust particle size in instrument air shall be less than One (1) micron & max, particle conc.
limited to 1mg/m3.

c) Oil content of Instrument air shall be less than 0.10 mg/m3.

3.233. Desiccant shall be silica gel / activated alumina as per manufacturer's standard.

3.2.34. Material of Construction (MOC) of rotary drum type HOC dryer shall be as per reputed
manufacturer standard.

3.2.3.5. The pre-filters shall remove dust, water, and oil drops and shall protect the air dryers. Pre-filters
shall be of the coalescing type.

3.2.36. The after-filters shall be dry type and shall remove particulates in the range of 1 to 5 microns.

Note: The requirement of pre-filter & after filter is applicable to conventional twin tower type of HOC
dryer. Same is not applicable for Rotary drum type HOC dryer.
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324 INTER COOLER, AFTER COOLER & OIL COOLERS

3.241. Inter cooler, after cooler & oil cooler shall be of water cooled with shell & tube type with water on the
tube side. Inter cooler & after cooler shall be designed in accordance with sec. VIII, Div 1 of ASME
code or equivalent.

3242 The coolers shall be designed for the max. heat load & at least 10 % design margin shall be
provided in the tubes.

3.243. Adequately sized safety valve shall be provided for both inter cooler & after cooler as per
manufacturer practice.

3.244. Each intercooler & after cooler shall be provided with moisture separator unit with suitable baffling.
Electrically operated automatic drain trap station with bypass valve & isolation valves shall be
provided for moisture separator for automatic draining of condensed moisture. Manual draining
facility shall also be provided.

325 INTAKE FILTER

3.251 Heavy duty dry type suction air filters will be provided at the compressor inlet to prevent dust and dirt
from entering the cylinders.

3.25.2 The filtering efficiency shall not be less than 99% for particles 3 micron & higher. Sound suppressing
characteristics will be considered in the filter design.

3.26 AIR RECEIVER

3.26.1. The capacity of each air receiver shall be 10 M3 (nominal) & 2 M*® (nominal) as per requirement
(refer Cl. 3.1.4).

3.26.2. The air receivers will be vertical self-supporting cylindrical vessels with supporting legs for resting
on their foundation.

3.286.3. Design Pressure for the air receiver shall be 12 kg/cm2 (g) and 50degC respectively.

3.2.6.4. The material of construction of shell, dished ends, flanges etc of the air receivers shall be of carbon
steel as per IS: 2002 or equivalent.

3.2.6.5. Air receiver shall be provided with nozzles, air release vents, safety valve, pressure gauge,
temperature gauge, minimum 500 mm dia. manhole for inspection.

327 PIPING & VALVES (WITHIN COMPRESSOR HOUSE)

3.2.71. All interconnecting compressed air piping shall conform to IS 1239 heavy galvanised/IS 3589 Gr
410 galvanised to IS- 4736 or equivalent. The fitting shall either be same as the parent material or
malleable iron to 1S-1879(galvanised). Compressed air piping from air compressor to after cooler
and other lines handling hot air will be suitably insulted so as to restrict surface temperature to 60
deg. C. The pipe joints will be screwed coupling type for sizes up to 50 NB and above 50 NB the
same will be flanged.

3.2.7.2. All the distribution valves shall be ball valve type. Necessary auto drain shall also be provided at
strategic points.

3.273. Water Piping shall be 1S-2062 Gr. B/IS-3589 Gr.410/ IS-1239 Heavy.

3.274. All Airlines shall be screwed connection and rubber lined pipes of flanged connection.

3.2.75. VALVES

a) Compressed Air Services:

. All airline valves shall be ball valve type. For compressed air application, valve material shall be

galvanized cast carbon steel as mentioned below:

SIZE BODY DISC STEM HAND WHEEL | VALVE
1 BONNET ENDS
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265NB ASTM A 216 ASTMA 216 Gr | ASTM A479 | ASTM A47 Gr. FLANGED
Gr. WCB WCB Type 410-2 32510 RAISED
<50NB FACE
ASTM A 105 13% Cr Steel ASTMA479 | ASTM A47 Gr.
(Ball) Type 410-2 32510 SCREWED
TYPE

b) Water Service:

Cast iron valves with GM internals as per IS-780/equivalent and other applicable standards above 50
mm size. Gunmetal valves as per IS-778/equivalent up to size 50mm.

c) Auto drain trap for each air receiver shall be provided.

d) Moisture traps at strategic locations shall be provided in the distribution network.

4, LAYOUT CONSIDERATIONS

411 Air compressors will be located indoor in a separate compressor room and EOT crane arrangement
will be provided so that the heaviest component can be handled during maintenance.

412 The air receivers will be located outdoors adjacent to the compressor room. Other receiver
necessary maintenance access will be provided in the layout.

413 Complete ADP equipment shall be preferably mounted on a skid and located indoor.

5. OPERATION, CONTROL & INSTRUMENTATION

511 The necessary instrumentation and control has been provided for safe and trouble free operation of
compressed air system.

51.2 Individual compressor control shall be through microprocessor based control system as per
manufacturer’'s standard and overall control of compressed air system shall be through BOP C&l part
of DDCMIS.

513 Depending upon operational requirement each compressor can be selected and operated in
following mode

5.1.3.1. Local Mode: Individual compressor is operated from Local Integral Control System.

5.1.3.2. Remote Mode: Individual compressor is operated through DDCMIS OWS.

514 Group Control is envisaged to clock more or less equal number of running hours for each Instrument
Air Compressor. Due to this feature in case of increase in air demand, the Unit which had clocked
least no. of running hours shall be started and loaded. Similarly when the air demand goes down, the
Unit which had clocked most no. of running hours shall be unloaded and stopped.

5.1.5 All the process inputs (digital or analog), other than specific to compressors are taken directly to
DDCMIS.

5.1.6 The connectivity of Integral compressor control system with DDCMIS shall be provided through
Hardwired / Soft link depending upon manufacturer's product standard.

Hardwired connectivity shall be provided for critical/Start/Stop signal for IA & SA compressor.

517 On tripping of the working compressor, the standby compressor shall come into operation
automatically in case of very low pressure in the system.

5.1.8 Inter changeability of service air compressor to instrument air compressor in case of emergency shall
be automatic. Refer enclosed P&ID for details.

51.9 The alarms and shutdown scheme mentioned below are suggestive and shall be provided as per

manufacturer's standard practice meeting the safe operational requirement of the equipment/system
each compressor:-

(a) "Air temperature high" at inlet to last stage =~ Alarm & trip
(b) "Low lube oil pressure” Alarm & trip
(c) "High Lube oil supply temperature" Alarm & trip
(d) "High oil filter differential pressure” Alarm
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(e) "Low lube oil level in lube oil sump" Alarm

() "High inlet air filter differential pressure” Alarm & trip

(9) "Low cooling water flow to air compressor"  Alarm

(h) "High HOC air drying plant differential pressure" - Alarm

(i) "Low cooling water flow at return line of compressor" - Alarm

(i) "Low cooling water inlet header pressure”-Alarm

(k) "Low air pressure at discharge line of each compressor” - Alarm

Additional signals provided for monitoring purpose:

(a) IA common header pressure - High/Low

(b) SA common header pressure - High/Low

6. POWER SUPPLY ARRANGEMENT

6.1.1 The power supply (rated voltage, frequency, phase) of the equipments will be 3.3 KV, 415V +/- 10%,
3ph, 50 Hz +5% to -5%. 10% combined variation of voltage and frequency.

7. REFERENCE DRAWINGS/DOCUMENTS

7.11 P & | Diagram for Compressed Air system (2 sheets —Alt-1 & -Alt-2)

71.2 Compressor operational philosophy - Annexure-|I.

8. GENERAL

8.1.1 Compressed Air system shall be offered as turnkey basis meeting specification requirements.

8.1.2 Basis of design, all calculations, equipment selection criterion, layout drawings/schemes/G.A. drg.
and documents like data sheet/Technical particulars etc. are subject to Customer & BHEL approval
during detail engineering stage.

8.1.3 All drawings and documents shall be computer based.

814 All commissioning spares & consumables for trouble free operation shall be provided.

8.1.5 Bidder to clearly note that the instruments, valves etc as shown in the P&l Diagram is the bare
minimum and any additional instruments/valves required to complete the system in line with
Technical Specification shall be supplied by the bidder without any commercial implication.

8.1.6 Quality Plans attached are indicating minimum requirements for inspection and testing. Bidder shall
note that quality plan is subject to Customer & BHEL approval during detail engineering Stage.

8.1.7 Grouting of foundation bolts etc. are in the scope of compressed air plant supplier.

8.1.8 The tools and plants required for erection of equipments shall be arranged by compressed air plant
supplier.

8.19 Electrical scope for this package shall be as per electrical scope demarcation sheet enclosed
elsewhere in the spec.

8.1.10 Special tools & tackles as required for regular maintenance shall be supplied by compressed air
plant supplier.

8.1.11 Compressed air plant supplier to furnish drawings/documents as per the drgs. /documents
distribution as per project requirement.

8.1.12 Performance test for compressors shall be carried out at shops only with type tested motor for the
compressor. Dew point of ADP shall be demonstrated at site at specified capacity. All instruments
required to conduct these test to be arranged by compressed air plant supplier.

8.1.13 Instrument for testing shall be calibrated by compressed air plant supplier before taking up testing.

8.1.14 For Control & Instrumentation portion, Compressed Air Plant supplier to follow Technical

Specification for Control and Instrumentation along with this specification.
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8.1.15 Performance Guarantee & Acceptance Test procedure for Compressed Air System is enclosed in
the Specification for reference.

8.1.16 Makes of equipments/items enclosed are for indicative purpose, some shall be subject to BHEL
approval during detailed engineering stage.

9. TERMINAL POINTS

911 Tapping point for cooling water line for Compressors shall be 10 m (approx.) from Compressor
House.

10. EXCLUSIONS

10.1.1 Items of works listed below are excluded from scope of the compressed air plant supplier.

10.1.2 Civil works including construction of compressor house, foundation of all compressor, air dryer and
air receiver, pipe/cable trenches. However, minor civil works such as opening in wall, supports and
inserts for pipes shall be by the Compressed air plant supplier.

10.1.3 Lighting and ventilation of compressor house.

10.14 Crane in the compressor house.

10.1.5 Compressed Air Distribution Piping running after the air receivers outside the compressor house (for
further details refer P&ID).

10.1.6 Cooling water piping outside the compressor house. However, cooling water piping inside the
compressor house is in compressed air plant supplier's scope.

101.7 HT panel / MCC.

1. DRAWINGS & DOCUMENTS REQUIRED TO BE SUBMITTED BY THE BIDDER FOR
TECHNICAL EVALUATION ALONG WITH THEIR TECHNICAL OFFER:

11.11 Scope of work along with system description, equipment being supplied including commissioning
spares.

11.1.2 Bidder to furnish list of imported items with country of origin in a separate annexure along with their
Technical Offer.

11.1.3 Bidder to clarify that there is no deviation from the tech specification as per format attached
elsewhere in the Technical specification. If any deviation is there then same to be indicated
separately under the heading as “DEVIATION SHEET (TECHANICAL)". Further, in case any
deviation entails any price, then the same shall clearly be indicated. In case the amount is not
mentioned in the schedule against any of the deviations mentioned in Deviation Sheet, it will be
taken for granted that the same does not involve any change in the bid price.

11.1.4 Bidder shall also note that the deviation in any other form except above is not acceptable (i.e. in data
sheet or other Annexure or elsewhere in the offer) and same shall not be considered for
review/evaluation purpose/comment and it would be assumed that the system/material/equipment
has been offered strictly in line with specification/requirements.

11.1.5 P&I Diagram of Compressed Air System along with control philosophy.

11.1.6 Space requirement / layout of compressor house.

12. BIDDER TO NOTE THE FOLLOWING INFORMATION :

1211 Bidders to indicate offered model in their offer and to submit backup document (e.g. performance
test, etc.) matching FAD calculation along with the catalogue of the offered model to justify selection.

12.1.2 Compressor and air dryer shall be designed for cooling water (passivated DM water) with inlet temp
of thermal 38 deg C & mechanical 50 deg C with terminal pressure 06 kg/sqcm(g) and rise in temp
shall be limited to 10 deg C and pressure drop across Compressed Air System within terminal point
shall be limited to 10 mwc. However, Compressors and dryers coolers shall be designed to withstand
12 kg/cm2 i.e., shutoff head of BHEL DM cooling water pumps.

1213 Energy efficient LT motors as per Energy Efficient-1 as per IS 12615 (if applicable) shall be supplied.

12.1.4 Height of Air receivers shall be limited to 4M.
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ANNEXURE -l

Operation of IA & SA Compressors

e Normal IA Compressor & SA Compressor Operation:

Initially all the Instrument Air compressors & Service Air compressors (i.e. Working + Standby
Compressor) shall be started at a once (permissive checks shall be carried during initial start as per
manufacturer practice). The pressure in the instrument air network starts building up. As, all the IA & SA

compressors are under cascading mode i.e.

automatically as per demand.

the load - unload of the compressor shall be done

COMPRESSOR COMPRESSOR COMPRESSOR REMARK
LOADED (at set UNLOADED (at set
pressure) (bar) pressure) (bar)

IAH#1 & |IAH4 7.2 7.5 In the example, IA#3, IA#6 & SA#3 has
been considered as stand by

IA#2 & |AH#5 7.0 7.3 compressor.
As per actual requirement, provision

IA#3 & I1A#H6 6.7 71 shall be made available to select any of
the compressor as standby compressor

SA#1 7.2 7.5 & the logic of operation (load-unload
pressure  setting) for  working

SA#2 7.0 73 compressors  to be modified
accordingly. For this, change in the

SAH#3 6.7 71 pressure  settings of different
compressors shall be done
automatically without manual
intervention.
Note: Furnished values are indicative
for general understanding only.

Note:

1.) Above operation shall be done through common Microprocessor based panel / PLC based panel as
per manufacturer standard.
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¢ Interchangeability from SA TO IA automatically:
As per P&ID Alternative-I:

Condition:- Working IA compressor break down & standby IA compressor unable to cope with IA
network pressure.

As the IA compressor trips & the other IA compressors unable to meet the IA network pressure
requirement. In such a case the Pressure Transmitters (QFB 12 CP 242) provided at the Instrument air
intermediate header (downstream of air dryer) senses the IA header pressure & operate the pneumatic
control valve provided as below:

Interchangeability PNEUMATIC PNEUMATIC PT (QFB12CP REMARK
forSAtolA CONTROL VALVE - | CONTROL VALVE - 242) SET
Open Close PRESSURE
SA#1to IAH# 1 PCV-1 & PCV -2 PCV -3 6.5 Note:  Furnished
SA# 2 to IA# 3 PCV -4 & PCV -5 PCV -6 6.2 values are
SA#3to IA#3 PCV -7 & PCV -8 PCV -9 5.9 indicative for
general
understanding
only.

As per P&ID Alternative-Ii:

Condition:- Working IA compressor break down & standby IA compressor unable to cope with IA
network pressure.

As the IA compressor trips & the other IA compressors unable to meet the IA network pressure
requirement. In such a case the Pressure Transmitters provided at the Instrument air intermediate
header (downstream of air dryer) senses the IA header pressure & operate the pneumatic control valve
provided as below:

Interchangeability PNEUMATIC PT (QFB 12 CP REMARK
forSAtoIA CONTROL VALVE - 242) SET
Open PRESSURE
SA header to IA | PCV-1 6.5 Note: Furnished values are indicative
header before air for general understanding only.
dryer
Note:

1.) Interlocking arrangement for automatic interchangeability shall be through plant DCS. No separate
local control panel (PLC / Relay based) envisaged for the same.
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1.1

1.2

RAICHUR POWER CORPORATION LIMITED SECTION: D1.9
YERAMARUS TPS - 2x800 MW VOLUME-II
COMPRESSED AIR SYSTEM Page 1 of 10
SCOPE & SYSTEM DESCRIPTION

a) The compressed air system shall consist of service air and instrument air
system. The air compressors shall supply oil free air at the design pressure
at the after-cooler discharge flange. The compressed air shall be cooled by
an after-cooler before entering the air receivers. From the air receivers, the
compressed air shall be piped to the various systems requiring compressed
air. i i ith-F — ; :

-NM%hn—at—e-e—kgmLtg)—dzseharge—premm)- The compressors shall have /

suitable interconnections with instrument/service air headers through Q\L\Gﬂtb
pressure reducing valve (PRV). Operation of the air compressors shall be
alternated to ensure even wear.

b) The JFhree—(—a)—nos—(-zw—ﬁSfAnr Drying Plant shall be provided to supply
moisture free air to IA System. Air-drying plant capacity to match air

compressor capacity shall be provided. Air Drying Plant shall be heat of
compression type (conventional twin tower type or Rotary Drum type) air
dryers shall dry all instrument quality control air. One dryer for each
instrument air compressor shall be in service at full load or at partial load
during normal operation. However, only one tower from each dryer shall be
used while the other tower is being reactivated as applicable to type of dryer.
The air dryers shall have interconnection between service & instrument air.
Automatic controls shall be provided to switch the airflow between the towers
on each dryer as required for reactivation. The air dryers shall be provided
with two parallel pre-filters, after-filters and other associated auxiliaries needed
as applicable to type of dryer. The dust condition at the air dryer outlet shall be
in the range of 1 to less than 5 microns.

¢) The pre-filters shall remove dust, water, and oil drops and shall protect the
air dryers. Pre-filters shall be of the coalescing type.

The after-filters shall be dry type and shall remove particulates in the range of
1 to 5 microns. Bidder shall indicate in the proposal dust particle size after
pre-filters and after-filters.

Note: The requirement of pre-filter & after fiiter is applicable to conventional
twin tower type type of HOC dryer. Same is not applicable for Rotary drum
type HOC dryer.

SCOPE OF WORK

The scope of work shall include the design, manufacture, assembly / pre-
assembly, tests at manufacturer's works, shop painting, packing and
transportation to site, erection and site testing of entire Compressed air
system complete with all auxiliaries as specified hereinafter and as required
for safe, reliable and trouble free operation in a manner acceptable to the
Owner.
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RAICHUR POWER CORPORATION LIMITED SECTION: :D1.9
YERAMARUS TPS - 2x800 MW VOLUME-H
COMPRESSED AIR SYSTEM Page 2 of 10

20 SELECTION CRITERIA

2.1 Type ot Compressors

The type of compressors be screw type/centrifugal type and shall be of non oil

lubricated type.
2.2  Capacity of Air Compressors

Capacity of air compressors shall be selected considering all the plant
requirements. For ready reference, partial list of services is given below:

a) Plant/ Service air

Turbine generator building at all floors.

Service building at all floors and workshop area.

Boiler platforms including air required for air heater, air motor drive, pulverised
coal sgmpling, feeder bulls eye cleaning, soot blower, atomising air, burner
retraction.

DM plant area

Emergency DG sets

CW Pump house

Waste water recovery pump house

ESP area

Fuel oil pump house area

Mill bay

One point at Boiler for RPCL use

b ) Control / Instrument Air

All pneumatic dampers / valves operation for boiler and accessories, TG and

accessories and all other systems such as DM plant, excluding the coal
handling system, compressed air requirement of ash handling system, etc.,

C)Instrumentation and Control system

The plant air compressor would be used for instrument air supply also in
emergency which could be during either excess demand of instrument air or
during failure of all the instrument air compressors by interconnection of the
instrument and service air headers. An Automatically operated control valve

will be provided on this interconnecting pipeline.
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RAICHUR POWER CORPORATION LIMITED SECTION: :D1.9

YERAMARUS TPS - 2x800 MW VOLUME-IN
Page 3 of 10

COMPRESSED AIR SYSTEM

- The Free air delivery capacity to be fixed considering for dry bulb temperature
of 42.5 G and 75% Related Humidity.

- The air compressor 10 be designed for continuous operation with high
efficiency to satisfy the performance requirement. Continuous motor rating
(500C ambient) will be atleast 10% above the maximum load demand of the
driven equipment under the entire operating range. When the driver is not
directly coupled to the compressor, due consideration be made for losses in
power transmission in addition to the above margin.

Sl.no. Particulars | Working | Standby
Instrument air | 4 2
1 compressor with
Accessories
2 Service air compressor | 2 1
with Auxiliaries

3 Capacity & discharge | Bidder to decide (Not less than 45
pressure for Service air | Nm*min.for each compressor
compressor 8.0 kg/cm2(q))

4 Capacity & discharge | 30 NM3/MIN. for each compressor with
pressure far Instrument | gischarge pressure of 8.5 kg/cm2 (g)

\ Air compressor.
5 Air receiver with all
needed
6 Air drying plant
7 Miscellaneous Surge (Unit) air receivers, piping
valves, fittings & accessories
8 Associated electrical & instrumentation

The operation of compressed air system shall be through compressor
mounted microprocessor based panel as per manufacturer standard. One
electronic dew point meter shall be provided at outlet of each drier.

d) CODES AND STANDARDS

IS — 6206 * Guide for selection, installation and maintenance of air
compressor planis with operating pressure upto 10 bars

IS-5727 : Glossary of terms relating to Compressors and
Exhausters

IS—5456 : Code of practice for testing of positive displacement type air
compressors and Exhausters

IS-2825 : Code for Unfired Pressure Vessels
IS-7938 : Air Receivers for Compressed Air Installations

: Shell and Tube type Heat Exchanger

23 of 299, 7818/12
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RAICHUR POWER CORPORATION LIMITED SECTION: :D1.9

YERAMARUS TPS - 2x800 MW VOLUME-lI
Page 4 of 10

COMPRESSED AIR SYSTEM

IS -10431(Part I): Measurement of Air Flow of Compressor and Exhausters
IS-1239 : Mild Steel Tubes and Fittings (Part ! & 1)

IS- 3589 . Specification tor Electrically Welded Steel Pipes for
Water, Gas and Sewage

IS- 4736 : Hot dip Zinc Coating for Steel Tubes
ANSI-B 16.5 : Steel Pipes Flanges and Fittings
Latest applicable IS to be followed.

2.3 Discharge Pressure

Suitable discharge pressure is to be selected, duly considering requirements
of consumption points, pressure drops in driers, valves, piping, etc. and
certain amount of leakages. For a plant of this nature, compressors with
discharge pressure of 8.5 kg/cm? (g) are envisaged.

3.0 DESIGN REQUIREMENTS
3.1.0 Air Compressor design criteria.

a) The Air compressors shall be packaged, centrifugal type/screw type air
compressors complete with motors, intake filter-silencers, oil pumps oil
reservoirs, moisture separators, after coolers, unloading valves with
silencers, controls & control panels, mounted on a common base for each
compressor separately.

b) Compressors shall be water cooled.

c) Ball-valves shall be provided at tap-off points from service air header.
All vaives shall be of SS 304 internals with CS body.

d) Performance curves

iy Performance Curves shall be developed for design, average and
minimum air compressor operating conditions based on the filter inlet air
and cooling water supply conditions.

i} The curves shall have delivered capacity in standard cubic meter per
minute as the abscissa and brake horsepower, including speed
increaser and discharge pressure as ordinates. The surge line and
compressor rated point shall be indicated. Curves indicating the
recommended operating points for loading/ unloading control shall also
be developed.

Speed-torque curves shall also be developed.

, 78Y8/12




RAICHUR POWER CORPORATION LIMITED SECTION: :D1.9

YERAMARUS TPS - 2x800 MW VOLUME-Hli
Page 5 of 10

COMPRESSED AIR SYSTEM

e) Performance: The compressors shall perform as specified herein and as
indicated in the performance curves. The compressors shall operate
without vibration or noise in excess of the limits specitied.

OPERATION CONTROL & INSTRUMENTATION

Operation of the compressed air system would be controlled from
microprocessor based control pane! mounted with each compressor. Each
compressor would have “dual control” facility to permit operator selection of
load-unload and start stop mode.

In addition to the above, one potential free NO contact would be provided at
panel for following annunciation’s to be monitored in DDCMIS.

1. Compressor tripped (for each compressor)
2. Instrument air header pressure low
3. Plant air header pressure low.

3.1.1 AIR DRYER DESIGN CRITERIA

a) The desiccant air dryers shall be Heat of Compression type (twin tower
type or rotary drum type) and shall be fully assembled with desiccant
shipped separatsly; ready for installation and operation. Each dryer as
applicable to type of dryer shall have two absorbing towers which,
together, provide a 10 minute cycle time and sufficient capacity to
continuously dry the volume of air entering under the service conditions
specified. Two parallel full-capacity prefilters and afterfilters shall be
furnished with the air dryers as applicable.

b) The power cylinder for the tower transfer valve shall be designed to
operate on air pressure as low as 4.2 kg/cm2g and shall be suitable for
operation at 8.5 kg/cm2g, with a design pressure of 8.5 kg/cm2g

¢) Each air dryer shall be sized in accordance with condition as shown in
data sheet.

d) The operation of compressed air system shall be from compressor
mounted microprocessor based panel.

e) Necessary tests shall be carried out in addition to those specified in
Inspection & Tests in accordance with relevant codes and standards..

f) Impeliers of screw type compressors shall be given an overspeed test at
115 percent of the maximum continuous speed of the compressor.
Casings shall be hydrostatically tested at 1.5 times the maximum
application pressure. Each compressor shalt be assembled and tested at

the factory to assure proper operation.

g) The piping system shall be subjected to pneumatic leak test at 1.5 times
the design pressure.

h) All tests as per approved QAP
///m
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RAICHUR POWER CORPORATION LIMITED SECTION: :D1.9

YERAMARUS TPS - 2x800 MW VOLUME-lI
Page 6 of 10

COMPRESSED AIR SYSTEM

3.13

4.0

4.1

4.2

4.3

44

4.5

4.6

Suitable uprating factor shall be considered while arriving at compressor
capacity.

The compressor outlets shall be connected to a respective header, namely
Instrument air & Service air. An interconnection control valve shall be
provided such that control / instrument air gets the priority under all
conditions. The required control / instrument air shall be passed through air
driers before conveying to consumption point.

LIST OF EQUIPMENT

Air receivers Nine (9) nos. air receivers one for each
compressor & two unit air receiver for
each unit
The air receivers shall be vertical self
supporting  cylindrical vessels  with
supporting legs for resting on their
foundation.

The capacity of each air receivers (both
compressor house receivers & Unit air
receiver) shall be 10M® nominal.

Air driers Six (6) nos. (4 operating + 2
standby)

Accessorias / Auxiliaries inter / after coolers, moisture separators
etc. as required

Control panel One (1) panel compressor mounted as per
manufacturer standard each for Instrument
air compressors and Service air
compressors with alarm annunciation.
Certain important annunciations / alarms
shall be connected to main unit control
panel room

Piping fittings and valves Complete piping, fitlings and valves for
cooling water, compressed air lines and
impulse lines”

Electrical works The power supply (rated voltage,
frequency phase) of the equipment, would
be from 3.3KV for HT and LT power
supply shall be fed from Unit/Station
boards. All drive motors, switch gear units
/ starters, earthing, power / control /
instrument cables and all miscellaneous
works shall be as detailed elsewhere.

*Syitable moisture traps at strategic locations be provided in the distribution

260
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COMPRESSED AIR SYSTEM

SECTION: :01.9
VOLUME-IlIl

Page 7 of 10

5.0

5.1

5.2

The material of construction for piping, fittings and valves shall conform to

the relevant IS standards.

SPECIFIC GUARANTEES

Capacity of compressors at rated discharge pressure as per relevant codes

and standards.

Quality of instrument/control air coming out of air drier.
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COMPRESSED AIR SYSTEM

DATA SHEET-A
Service air Compressor Sizing Criteria

item Operating Conditions

Quantity -2-Nos{(tW+18)—

Minimum rated capacity of each compressor at [-45-{minimum}—

design inlet conditions, *Nm3/min etherwise—as—decided—by
contractor— /\

Pressure at discharge from after-cooler ,

Operating Pressure kg/cm {a) -8— /

Maximum (compressor trip), kg/cm* (g) DDE (as per approved ﬁi\ﬂﬂw
operational philosophy)

Temperature at discharge from after-cooler

Design, °C 50

Maximum (compressor trip), °C 55

Noise level (At 1.5 m) 85 db

*Design inlet conditions shalt be in accordance with site requirements.

Instrument Air Compressor Sizing Criteria

ltem Operating Conditions
Quantity 3NosH{2W-H8} -
Minimum rated capacity of each compressor at | 45{minimam)—
design inlet conditions, *Nm3/min othernise—as—decided—by | /
contractor— 0"\, ’

Pressure at discharge from after-cooler

erating Pressure kg/cm* (q) 8
Maximum (compressor trip), kg/cm® (g) DDE (as per approved

operational philosophy)

Temperature at discharge from after-cooler

Design, °c 50

Maximum (compressor trip), °C DDE (as per approved
operational philosophy)

Noise level (At 1m) 85 db

*Design inlet conditions shall be in accordance with site requirements.

Air Dryer Sizing Criteria
item Operating Conditions
Quantity One for each instrument air
compressor +
Capacity |
Service period, minutes 5 (heatless) as applicable (5‘[ M 1
Reactivation period, minutes 5 (heatless) as applicable I
Dryer design pressure, kg/cm®g DDE (as per approved operational
philosophy})
Inlet air conditions
Design temperature °C 50
% \{ E‘L'Jlg\\
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RAICHUR POWER CORPORATION LIMITED SECTION: 1D1.9
YERAMARUS TPS - 2x800 MW VOLUME-II
COMPRESSED AIR SYSTEM Page 9 of 10

Maximum temperature°C DDE (as per approved operational
philosophy)

Outlet air conditions

Dew point, °C -40

Service Alr Receiver Sizing Criteria

Type Vertical, Cylindrical with Torispherical Ends
and with supporting Stands

Location Outdoor

Quantity -One-fer-each-compressor—

Capacity 10 MW°

Design pressure 12 kg[cm:E)

Hydraulic Test Pressure 18 kg/cm

Design Code 1S-2825

Accessories Base Plate, Manhole, Safety Valve,

Instruments, Drain Traps, Air Release Vents
etc.,

A
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RAICHUR POWER CORPORATION LIMITED SECTION: :D1.9
YERAMARUS TPS - 2x800 MW VOLUME-il
COMPRESSED AIR SYSTEM Page 10 of 10
DATA SHEET-C

DRAWINGS/DATA / DESIGN CALCULATIONS TO BE FURNISHED BY
THE CONTRACTOR DURING DETAILED ENGINEERING.

(a) P&l Diagram for compressed air system

{b) Distribution scheme for service / instrument air
(c) GA drawing of compressor

(d) Write up on air drier

{e) P&l diagram for air drier

()] GA drawing for air drier

(g) GA drawing of control panel

(h) Write up on control system

() GA drawing of compressor room

)] Drawings / data sheets for valves, instruments, filters, strainers, etc.
(k) GA drawing for air receiver

(1) GA drawings of inter and after coolers

(m)  Operation and maintenance Manuals

30 of 298, 7816/12

U 289




VOLUME -1I B
SECTION-D
MECHANICAL

32 0f 218, 8/4/12



SPECIFICATION NO.PE-SS-EPC-555-A-001

Fs o7 TECHN'CAL VOLUMEIIB
% COMP:EESSIESIXII-IIQOQYSTEM SECTION D | SUB-SECTION A8
REV.0 |
SHEET
Contents
1. GENERAL . teeeeetessessessesessiemsesstesesteseERsresaeetesseesnnar e assnesaneaanes 1
2. SYSTEM DESCRIPTION ......ccceceeeereenserereesnsenssnmssnsssersosssnssnssnssssssasess 1
3. DESIGN CRITERIA . . 1
4. OIL FREE MULTISTAGE SCREW TYPE COMPRESSORS..........cocceeceereerenerenennenns .2
4.1 AIR COMPRESSOR SHALL COMPLY WITH THE FOLLOWING
REQUIREMENTS. ...ttt teee e e ee e e ste e e ee e enn s ebeessanes 2
42 INTAKE FILTER AND SILENCER .......oooiiieeeeeeeeeeeeeeeeceeeresessne e esvnee e 4
43 INTER COOLER & AFTER COOLER........oooiiieeeeeeeeeceeeeee et 4
5. RECIPROCATING OIL FREE COMPRESSOR.......cccocervereraeernencrencennen 5
5.1 EACH OF THE COMPRESSORS SHALL COMPRISE BUT NOT BE LIMITED
TO THE FOLLOWING ...ttt e s eessee s seessseees s sanneeessnnns 5
5.2 CONSTRUCTION FEATURES .....ooo oot evate s ssnen e ens 7
53 CONTROL AND INTERLOCK EQUIPMENT ..o 9
6. AIR RECEIVERS ......ccieericreerescstssssssneensesasssessssesmssssssmsass sasssssssnsess sesssassssesssesasssasnasssnsnnes 10
7. AIR DRYING PLANTS... eerseremeearsaremsssesssesessestessentae ienaas eanearnsnnesenaraneanrans 1
7.1 PERFORMANCE REQUIREMENTS .......oo ettt e st 11
7.2 QUANTTITY oot rre e e e be e s e e e e e e e e sease s e e s e besassesenneasesennsnes 11
7.3 TYPE / DESIGN....cc et seeteeee et e ee e steee s esbansessssanesseesssneesnnsnsbess 11
7.4 CONSTRUCTION OF CONVENTIONAL HEAT OF COMPRESSION TYPE
2N D ) S 11
7.5 ACCESSORIES ... eeeecteeeeetrteeeecettteeeee e tesssessteeesessesas s saesassanssssesansenaenes 12
7.6 J0% I N 20 2 7 N IO 12
7.7 CONTROL PHILOSOPHY ...covviiiiiteeeecrttteeeectrereecereesseesssiesssesseeesernssssensnsessenas 12
8. INTER CONNECTING PIPING, FITTING AND VALVES. .........cccccenmeemnrmrsmrecrssnrcsenssenssens 12
9. INSTRUMENTATION (GENERAL).....c..cooiieireeeencnsicsesonsassmssmssnssnsnnssssnsssssssssonsamsansannanas 13

330f218, 8/4/112




SPECIFICATION NO.PE-SS-EPC-555-A-001

LAl TECHNICAL VOLUME II B
SPECIFICATION
SUB-SECTION A
COMPRESSED AIR SYSTEM SECTION D | i
REV.0 |
SHEET 1 OF 14

1. GENERAL

1.1.1 This specification covers the design, manufacture, testing at Manufacturer's works,
delivery to site, handling at site, installation, commissioning and carrying out
acceptance tests and final painting at site of various equipment of the compressed air
system, as specified hereinafter.

2. SYSTEM DESCRIPTION

211 The compressed air system shall consist of instrument air compressors & air drying
plant (ADP), plant air compressors, air receivers, control panels interconnecting
compressed air piping, cooling water piping, instrumentation and control.

21.2 The compressors shall be arranged such that all the plant air compressors shall
supply air to the upstream (header of instrumentation air of each ADP through an
isolation and a non-return valve so that in the event of failure of instrument air
compressor, the instrument are in ensured at all time continuously.

3. DESIGN CRITERIA

3.11 The instrument air compressor will be designed to meet the instrument air
requirements of all the equipments /plants/systems as specified elsewhere in the
specification (excluding the compressed air requirement of Ash Handling Plant).

31.2 The Plant/Service air compressor will be designed to meet the plant/service air
requirements of all the equipments / plants / systems as specified elsewhere in the
specification (excluding the plant air requirement of Ash Handling Plant) or capacity
be identical as that of the instrument air compressors whichever is higher.

313 Design margin of 25% is to be considered for IA & PA/SA requirement for sizing of
the Instrument Air Compressor & Plant/Service Air Compressor.

314 Each compressor will be designed to deliver the nominal capacity at the required
delivery pressure.

3.1.5 The compressors' capacity will be designed as mentioned under Section-C.

316 For Instrument Air, Delivery pressure will be 8.0 Kg/cm? (g) at ADP outlet.

317 For Plant / Service Air, Delivery pressure will be 8.5 Kg/cm2 (g) at Compressor outlet.

3.1.8 Air compressors will be designed for continuous operation with high efficiency to
satisfy the performance requirement.

3.1.9 The continuous motor rating (at 50° C ambient) will be at least ten percent (10%)
above the maximum load demand of the driven equipment under the entire operating
range. When the driver is not directly coupled to the compressor, due consideration
will be made for losses in power transmission, in addition to the above margin.

3.1.10 Velocity of air in the air piping shall be as mentioned under Section-C.

3.1.11 Velocity of water flow shall be limited to 2.5 m/sec and for gravity flow the same shall
be limited to 1.5 m/sec.

3.1.12 For calculating friction loss in piping system: WILLIAM & HAZEN formula shall be
used with C value as 100.

3.1.13 Noise level of compressors not to exceed as mentioned under Section-C.

3.1.14 Compressors to be designed for Continuous, Load-Unload and On-Off mode
operation.

3.1.15 Satisfactory operation in parallel shall be ensured without any uneven load sharing,

undue vibration, noise etc.
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4. OIL FREE MULTISTAGE SCREW TYPE COMPRESSORS
4.1 AIR COMPRESSOR SHALL COMPLY WITH THE FOLLOWING REQUIREMENTS.
411 Design / Construction

i) Compression chamber Wall thickness to withstand maximum design pressure.

i) Casing with a large inlet port for fast filling and low air velocity.

iii) To provide suitable arrangement for cleaning of the cooling water jackets
during maintenance of compressor.

iv) Dynamically balanced, one piece Rotors with asymmetric profile, to keep
leakage losses to a minimum and ensure high efficiency.

v) Rotor shaft mounted, oil lubricated, highly precise timing gear shall be designed
to counter act the axial forces incurred in compression.

vi) Life of Qil lubricated anti-friction type bearing be at least 8000 running hours.

vii) Shaft Seals of floating restrictive ring type design.

viii) The shaft seal rings and retainers shall be free for radial self-adjustment on the
rotor shafts.

ix) Minimum design service factor for the integral, oil lubricated type, step-up Gear
Box shall be of 1.5.

x) To provide safety valves on low pressure and high pressure stages.

xi) A direct driven positive displacement type oil pump connection to the main
drive shaft is preferred. Alternatively a separate motor driven oil pump be
provided.

xii) The lubrication system to include oil pump, oil filter, oil cooler and oil tank /
sump.

xiii) Cooling shall be by closed circuit Demineralised water.

xiv) Compressor shall be directly coupled with constant speed squirrel cage
induction motor conforming to the technical specification attached elsewhere.

41.2 Material of construction

The materials of various cornponents shall conform to the applicable BIS / BS /
ASTM / DIN standard or any other reputed standards.

i) Compressor chamber: Cast iron coated with corrosion resistant
material.

i) Rotors: Forged carbon steel coated with corrosion
resistant material

iii) Timing Gear: Low, Alloy Steel.

iv) Inlet throttle valve & Housing: Aluminium

v) Shaft Seals: High, Alloy Steel.

vi) Safety valves: Brass

vii) Water separator: Cast Iron
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viii) Non-return valves: Stainless steel spring loaded type.
ix) Blow off valve: Stainless steel.
x) Unloading Cylinder header: Aluminium
xi) Tube of Blow off cooler / oil cooler: SS 304
xii) Outer casing of coolers: Carbon Steel
xiii) Gear box: Cast Iron
xiv) Gears: Alloy Steel.
However, Material of Construction of components of Screw Compressor of reputed
manufacturer shall also be acceptable subject to BHEL/Customer’s approval.
413 Accessories
Each compressor skid to include Suction filter, silencer, intercooler & After cooler
with moisture separators, automatic drain traps, instruments, control panel Base
plate, coupling guard. Foundation bolt, nuts, anti vibration pads, Eye bolts and
operation and maintenance tools.
414 Control Philosophy

Each compressor be operatable under continuous, auto, “Load-Unload” or “On-
Off" mode (i.e.) “Dual control modes”.

Any of the compressors shall be selectable at control panel to operate either for
Base duty (Auto Load-Unload) or Standby duty (Auto On-Off) operation.

In “Base duty” mode, whenever air supply from compressors exceeds the
demand, control system shall:

a)  Operate the load-unload circuit at a predetermined set pressure.
b)  Throttle the inlet valve.
C) Open the blow off valve.

Unloaded compressors to run in idling mode and when system pressure drops
due to more demand, the load-unload circuit shall operate again to bring the
compressor to 100% load after closing the blow-off valve.

In “Stand-by” duty the compressor shall automatically assist base load
compressors during periods of peak air demand. When air pressure in the
system reaches a pre-set lower limit, compressor shall be started to unloaded
condition. After a suitable time delay, the compressor shall be fully loaded.

When the pressure in the system rises to pre-set high value, the compressor
shall be unloaded and shall run in idling mode for a specific period, (set by a
timer), the compressor may be loaded to; full load in case of drop in system
pressure or compressor may be stopped in case the system pressure does not
drop and compressor continues to idle for more than a pre-set time.

The pressure and duration of time to be set shall be adjustable at site from the
panel.

Further all interlocks for safe and proper operation of the compressors shall be
provided by the Bidder.
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4.2

421

4.2.2
423

4.24

425

4.3

431

4.3.2
433

viii) All pressure and temperature conditions used for tripping the compressor shall
be provided with pre-trip annunciation in the control panel.

ix) Independent switches shall be used for alarms (annunciations) and tripp\ing or
interlock as far as possible.

X) An electrically operated automatic valve shall be provided on cooling wacer
supply line of each compressor which will automatically shut off the cooling
water supply, in case compressor is not running for more than set time
duration. Suitable interlock shall also be provided for opening the valve before
starting of the compressor.

INTAKE FILTER AND SILENCER

Intake Air Filter and Silencer shall be comply with the following requirements:

Performance

i) Filtering efficiency minimum 99% down to 10 microns.

ii) Maximum pressure drop across filter at design flow rate in new condition be
250 mm of water column.

iii) Design Airflow rate corresponding to compressor airflow.

Quantity: One per compressor
Design air data

i) Dust concentration: 30 mg / M*
ii) Particle size in microns: Up to 10 microns
Type/Design: Heavy duty type

Construction
i) To provide densely packed, replaceable type paper as filtering media.

ii) Filter to be designed to have sound suppressing characteristics.
ii) Preferably Filter and silencer be combined type.

iv) Filter to take suction from outside not from compressor room.

INTER COOLER & AFTER COOLER

Inter cooler and After cooler shall comply with the following requirements:
Performance

i) Outlet temperature of air from intercooler to suit the equipment offered.

i) Cutlet temperature of air After cooler to be limited to 10 Deg.C of inlet cooling
water temperature.

Type: Shell and tube type

Construction

i) Design code: TEMA class “C” or equivalent.
ii) With removable tube bundle type.

iiiy With internal baffling.
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iv) Design pressure in airside: 2 Kg / Cm? more than air inlet pressure.
v) Design pressure in waterside: Not less than shut off head of DM cooling water
pump.
43.4 Material
i) Tube: Admiralty brass or Aluminium brass or SS 304.
ii) Shell: SA 285 Gr.C or equivalent
ii)y Tube sheet: SA 285 Gr.C or equivalent
iv) Baffle: Carbon steel
v) Flanges: Steel IS 2862.
435 Accessories
i) To provide necessary vent & drain connections.
i) Moisture separation units with level gauge.
iii) Automatic drain trap stations with bypass & isolating valves for moisture
separators.
iv) Safety valves
v) Lifting eye bolts, tools & tackles if any.
436 Additional Data
After coolers are not to be fitted with instrument air compressors if bidder offers
“Heat of compression” type air drying plants and the same shall be provided at
down stream of ADP.
5. RECIPROCATING OIL FREE COMPRESSOR (If applicable)
51 EACH OF THE COMPRESSORS SHALL COMPRISE BUT NOT BE LIMITED TO
THE FOLLOWING
511 LP and HP cylinders as required to meet the compressor rating, intercoolers,
automatic drain trap station, relief valves and other accessories.
51.2 Drive machinery including drive motor and accessories.
51.3 Frame lubrication system, complete with protective devices and instruments.
514 After cooler and moisture separator both complete with automatic trap station, relief
valves and other accessories and instruments .
5.1.5 Air intake filter and silencer unit
51.6 Set of local instruments as applicable
517 Set of cooling water control valves.
5.1.8 Set of foundation bolts, nuts etc. for compressors, motors, after coolers, suction filters
etc.
519 Control panel comprising of all relays, contactors, solenoid valves, pressure switches,
instruments, pneumatic impulse air tubing annunciation window selector switches etc.
5.1.10 Flow indicator of jacket cooling water after the inter and after coolers
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51.11 Relief valves on the instrument and service air headers and also after the
interconnection header between SA and IA headers.
51.12 Instruments like pressure / temperature gauges and switches as required for the
following:-
a) Pressure switches
i) Compressor lube oil pressure low alarm
ii) Compressor lube oil pressure very low trip
iii) To load the compressor
iv) To unload the compressor
v) To start the compressor
vi) To stop the compressor
vii) Low water pressure alarm on common water inlet heater of the Compressor.
vii) Very low water pressure trip on common water inlet heater of the
Compressor.
b) Temperature switches
i) Air after after-cooler high alarm
ii) Air after after-cooler very high trip
iii) Compressor cylinder water outlet temperature high alarm
iv) Compressor cylinder water outlet temperature very high trip.
c) Pressure gauges
i) After compressor inter-cooler
ii) After compressor after-cooler
iii) At water inlet common header of the compressors
d) Temperature gauges
i) After cooler water outlet
i) After cooler air outlet
i) Inter cooler water inlet
iv) Inter cooler air outlet
v) After air compressor cylinder jacket
51.13 Flow indicator of jacket cooling water after the inter and after coolers
5.1.14 Relief valves on the after coolers, intercoolers, instrument and service air headers
and also after the inter connection headers between SA & IA headers, moisture
separators etc.
5.1.15 Counter flanges, bolts, nuts and gaskets at all equipment/piping terminating points.
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5.1.16 Base plate/plates, support plates, anchor bolts and nuts, inserts, lifting lugs, eye
bolts, etc. as required.
51.17 Set of special tools and tackles including tools boxes.
5.1.18 Cleaning, protection and painting
5.1.19 Initial fill of lubricating oil for compressors and filtering media for all filters.
5.2 CONSTRUCTION FEATURES
521 Air Compressors

a) Each compressor shall be multi stage, reciprocating, water cooled type.
Compressor cylinder shall be closed grained cost Iron conforming to 1S:210 FG
260 or equivalent. The cylinder shall be provided with renewable liners or
recording allowance as per API-015, 1974. The crankshaft and connecting
rods shall be of forged steel conforming to 1S:1875 or equivalent and statically
and dynamically balanced,. The service air compressors shall be lubricated /
non lubricated type (as required in the data sheet A) whereas the instrument air
compressors shall essentially be non lubricated type and the air delivered by
these instrument air compressors shall be completely free of any oil, grease
and other impurities. To ensure, this the piston rings shall be of Teflon and no
lubricating oil shall be used in the cylinder. Special care shall be taken to
prevent any oil from finding its way into the cylinders from the crank case.

b) The piston rod packing shall also be of oil less self lubricating type. Any oil
adhering to the piston rod shall be wiped off by suitable water rings. Suitable
collar may also be fixed in the piston rod so that any trickling oil flow can be
stopped from movement towards the cylinder.

¢) The intake filters with built in silencers shall be of dry reusable type located at
the air intake connection to low pressure cylinder to remove any carried solid
particles in air.

d) Crank case shall be of rugged construction and shall have openings for access
to all crank case machinery. A level indicator shall be provided for all crank
case oil sump.

e) Each compressor shall be driven preferably by direct coupeled electric motors
or otherwise through ‘V’ belt drives. The drive shall be provided with a safety
guard.

f)y Flywheels shall be provided, if required, and shall be of adequate size to
smoothen the effect of fluctuation of turning moment load during crank
revolution.

g) Compressor valves shall have large effective areas permitting low velocities. In
case of on lubricating type compressors, valves disc. Shall be either of
stainless steel to AISI 316 or 15% chrome steel heat treated, tempered and
ground. The valve seats and guards shall be case hardens and valve spring
shall be of stainless steel. Self lubricating valve guides and wear strips shall be
used for noiseless operation and long life. The tenderer shall offer his standard
materials of construction for the valve for lubricated type of compressor.

h) To shut off cooling water flow through intercooler, compressor jacket and after
coolers, operate lockable type gate valve (lockable in open position) shall be
provided. These valves are to be shut off manually when required.
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i) The crankshaft bearings shall be of antifriction type. A crankshaft driven
positive displacement pump shall draw lubricating oil from the crankcase sump
though a strained and shall provide for forced lubrication to all the bearings.

i) The compressor lube oil pressure shall be built up with in a predetermined time
(adjusted by a timer) failing which the compressor shall automatically trip.

k) Provision shall be made for lubricating the parts where ever necessary to
ensure smooth operation and freedom from undue wear.

) Gear boxes and oil bath shall be provided with filing and drain plug of
adequate size and shall also be provided with visual level indicators. Provision
shall be made for efficient lubrication of all bearings, including ball and roller
bearings by the use of separate grease cups, self sealing nipples of oil baths.
Housing of ball and roller bearings shall be packed at the time of assembly.
Necessary provision shall be made for preventing dust ingress into lubricated
parts. A drawing showing all lubricant points and recommended lubrications to
be used shall be supplied. The first fill of oil lubricant of correct grade shall be
provided.

m) All lubrication systems fittings on all equipment supplied shall wherever
possible be standardised. The grease nipples shall be of button head type or
approved equal and shall conform to 1S:4008.

n) The power ratings of the driver shall be selected such that the minimum margin
of 15% is available over the power requirement to deliver rated capacity at
rated pressure. When the drive is not directly coupled to the compressor, due
account should be made for losses in power transmission in addition to the
above margin. In case belt driven compressors, 5% belt loss should be
considered over and above 15% spare margin in selecting the driven motor.

522 INTERCOOLER, AFTERCOOLER AND MOISTURE SEPARATOR

a) The intercooler shall be provided between the low and high pressure stages of
the compressor. The after coolers and moisture separator shall be located
between the compressor discharge and air receiver. Volume bottles shall be
provided at LP cylinder discharge end and HP cylinder suction and discharge
ends to take care of the pulsation or air flow. Both intercooler and after cooler
shall be water cooled complete with standard accessories, such as safety
valves moisture separator and automatic drain trap, bypass arrangement for
automatic drain trap. The equipment shall be complete with the instrument
mentioned elsewhere in this specification included in the scope of work. The
inter cooler and after cooler shall be designed with adequate margin in heat
transfer area. For design purpose a cleanliness factor of 0.85 shall be used in
both cases.

b) The after cooler shall be designed such that the temperature of air leaving is
not more than 80 deg. C above the cooling water inlet temperature.

c) Following material of construction shall be used.

i) Shell: ASTM A-285 Gr. C or approved / Equal

ii) Tubes: Copper as per BS-378 or admiralty brass to ASTM B-111
type B.

iii) Moisture separator: Galvanised, to prevent corrosion Internal.

d) The lower portion of moisture separator shall be provided with the gauge glass.
Pressure drop in intercooler, after-cooler & moisture separator, shall be kept to
a minimum. Pressure parts shall be designed as per 1S:2825 or as per ASME
section VIl Div. 1 Design of coolers shall be as per TEMA class C.
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523

5.3
5.3.1

53.2

e) Both intercooler and after cooler shall preferably be standardised in regard to
tube material, tube outside diameter & tube length.

Oil Separator

a) In case compressed air is to be fed from the lubricated compressors to the
pneumatic/control valves, then it would be desirable that the air is made oil free
before it is fed to the pneumatic valves bypassing it through and air separator.
(Please refer to data sheet A).

b) The oil separator shall be constructed from carbon steel in accordance with
pressure vessel codes like ASME Section VIII Div. | or IS 2525. The design
pressure of this same shall be indicated in Data Sheet A. The oil separator
shall be able to remove the oil in the condensed form by impingement on a
cartridge of synthetic wool to a degree as specified in Data Sheet A.

c) The design of the oil separator shall be such as to facilitate easy removal of the
synthetic wool cartridge for cleaning. A drain valve shall also be provided.

d) The frequency at which the oil separator is to be drained and the time after
which the synthetic wool should be either washed with a solvent or replaced
shall be clearly indicated.

CONTROL AND INTERLOCK EQUIPMENT
COMPRESSOR CAPACITY CONTROL

a) Control system for each compressor shall be to maintain receiver pressure
within the specified limits by load unload Control” or on-off control” (i.e. dual
control as per data sheet ‘A’ which are briefly described below:-

b) The loading/unloading of the compressor is to be actuated through pressure
switches located on the outlet header of each compressor. The compressor(s),
in this mode of control would run continuously at constant speed but would be
loaded and unloaded in steps of 100, 50% and 0% by closing and opening of
the respective suction valves. This is to be achieved by means of a selector
switch, having two position viz “Auto” and ‘Mechanical'.

¢) In the auto position the control will be through electro pneumatic means i.e.
pressure switches while in the mechanical position, the control shall be through
adjustable spring loaded mechanical governors.

d) Normally the selector switch for control for all the compressors will be in the
‘Auto’ position and the mechanical position is only a standby arrangement.

e) Another selector switch is to be provided for selecting the duty of the
compressor viz. ‘Main’ or ‘Standby’ Duty. Depending upon the position
selected in this selector switch, the compressor will run as a main compressor
or be a standby.

f) Inthe ON-OFF mode of capacity control the compressor will always be loaded
except during starting. The compressor is started automatically when the
discharge header pressure falls below the set value by the pressure switch.
The compressor is stopped when the discharge header pressure reaches
upper set limit on another pressure switch. The first start of compressor will
however, be manual. In the event of tripping of compressor on fault or
manually, the compressor will not start automatically until the fault is reset and
started manually.

COMPRESSOR PROTECTION

The control panel shall house an audio visual alarm system for each compressor
in order to ensure safe operation of the compressors and to bring their abnormal
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6.1.4

operation to the notice of the operator. The items to be annunciated for IA & SA
compressors shall include but not be limited to the following:-

a) Receiver pressure high alarm

b) Receiver pressure very high trip

¢) Receiver pressure low alarm

d) Compressor lube oil pressure low alarm

e) Compressor lube oil pressure very low trip

f) Air temperature after aftercooler high alarm

g) Air temperature after after-cooler very high trip

h) Compressor cylinder water outlet temperature high alarm

i) Compressor cylinder water outlet temperature very high trip.

AIR RECEIVERS

Air receivers shall comply with the following requirements.
Design

i) Design pressure & temperature : 10 Kg/cm? & 50 Deg.C.

i) Outdoor located, vertical cylindrical vessel.
iii) Design code : ASME Sec. VIl Div 1 or 1S:2825 & IS 7938.

iv) Welded Construction : Longitudinal seam in adjacent sections shall not be in
same line. )

v) To provide gasketted inspection manhole of minimum 500 diameter.

Opening shall not pierce any seam & shall be as far as possible away from any
welded seam.

Fabrication
i) Welding as per relevant codes.

i) Filler material to have composition & structure as that of material welded.
iii) Welding electrodes to be approved by Owner.
iv) Electrodes to be dried before use.

Accessories

i) To provide Relief valves to suit compressor capacity and set pressure of the
same at least 10% above working pressure.

i) The spring in relief valve shall not reset for any pressure more than 10% above
or below the design set pressure.

iii) Drain connection with automatic trap stations.

Material
Shell End plates & flanges -~ 1S:2062 or Equivalent.
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7. AIR DRYING PLANTS
Air Drying plants shall comply with the following requirements:

71 PERFORMANCE REQUIREMENTS

711 Normal flow rate: To match compressor capacity.

71.2 To be designed for continuous duty for dew point of outlet air at minus (-) 40 Deg.C at
atmospheric pressure.

713 Quality of dry outlet air to conform to Instrument society of American standard S7.3
*Quality Standard for Instrument Air”.

714 ADP to be placed upstream of the air receiver.

72 QUANTITY

7.21 One ADP for each Instrument air compressor.

7.3 TYPE / DESIGN

7.3.1 “Heat of Compression type ADP” either “Conventional Type” or “Rotary Drum type”.

7.3.2 Drying by absorption method.

7.4 CONSTRUCTION OF CONVENTIONAL HEAT OF COMPRESSION TYPE ADP

741 Reactivation shall be by “Heat of Compression” method without any air purge loss.

Hot unsaturated compressed air shall be used for regeneration of exhausted
dessicant in case of “Heat of compression type ADP”.

742 With two absorber tower per ADP for conventional type (One for drying while the
other is under regeneration / standby modes). -

7.4.3 Design drying cycle: 8 Hours.

7.4.4 Design regeneration cycle: Less than 8 hours including cooling period.

745 Indoor located.

7.46 With (minimum) 3 steps de-pressurisation.

747 To provide automatic tower change over control with provision for manual take over.

7.4.8 All pressure vessels to be designed as per 1S:2825 or equivalent code.

7.49 All vessels to include required manholes / harid holes.

7.4.10 All hot vessels & pipelines to be insulated to restrict the outside temperature within 60
Deg.C with mineral wool (or equivalent), Gl wire netting and aluminium cladding /
over.

7.4.11 Quantity of dessicant to be calculated taking into account residual moisture content at

the end of regeneration cycle. Design calculation with curves shall be submitted for
approval of Owner.

7.4.12 Absorption capacity and density to be considered for silica gel shall not be more than
10% and 550 Kg/M? respectively. In case of activated alumina the same shall be 8%
(max) and 900 Kg/M® (max.) respectively.

7413 Minimum 20% of dessicant depth shall be provided as free board in adsorber vessels.

7.4.14 Adsorber vessels to be provided with suitable number of inspection / sight windows of
peresplex for observation of adsorbent condition.

7.4.15 Dessicant filling and removal connection shall be provided.
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7.4.16 Non-lubricated two way three way / four way valves ball valves with pneumatic
actuators be provided.

7417 In case of Heat of compression type adsorbers shall be sized so that even when the
compressor is operating at 50% capacity, complete regeneration shall be achieved
within the cycle time.

7.4.18 Complete ADP equipments shall be preferably mounted on a skid.

7.4.19 Required sample connections in piping be provided for sampling of air at desired
locations.

7.5 ACCESSORIES

751 Prefilters and After filters: 2x100% with automatic drain trap filter arrangement
& with ceramic candle type elements.

752 Electric Heaters: 2x100% with thermostatic control for heater & facility for easy
replacement of element.

7.5.3 To provide suitable solenoid valves for depressurisation and re pressurisation of
towers.

7.6 MATERIAL

761 Absorber vessels & its internals: MS Vessels as per IS; 2062 & Internals SS 304

76.2 Regeneration air cooler shell tube(if applicable): SA-285 Gr.C or equivalent

76.3 Blower casing: Carbon steel

76.4 Blower blades & shaft: Stainless steel

76.5 Relief valves: Brass or SS

76.6 Tube of heat exchangers and Dehumidifier: Aluminium brass or SS

76.7 Shell & tube sheet for the above: SA 285 Gr.C.

76.8 Baffle: Carbon steel

76.9 Dessicant: Silica gel / Activated Aluminium or as per

manufacture’s standard.

7.7 CONTROL PHILOSOPHY

7.71 Sequential operation of the adsorber towers be controlled automatically with a
provision for manual take over.

7.7.2 Automatic operation of adsorber tower under drying, operation of the other tower
under regeneration, change over of towers, starting and stopping of blowers, slow
depressurisation & re pressurisation of towers etc. shall be timer controlled. During
the process, in case, operation is taken over manually from the panel through push
button or selector switch, the sequential operation shall start with the manual initiation
for each of the steps.

8. INTER CONNECTING PIPING, FITTING AND VALVES
Inter connecting piping, fittings and valves shall confirm to the following
requirements.

8.1.1 All interconnecting compressed air piping shall conform to IS: 1239 ( Heavy Grade )
or IS: 3589 Gr. 410 and galvanised as per IS : 4736.

8.1.2 Fittings for air piping shall be conforming to IS: 1239/1S:1879 and Grade equivalent

that of parent pipe Grade.
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8.1.3 Compressed air piping from air compressor to after cooler and other lines handling
hot air will be suitably insulated so as to restrict surface temperature to 60deg.C. The
pipe joints will be screwed coupling type for sizes upto 50 NB and above 50 NB the
same will be flanged.

8.1.4 All cooling water piping will be M.S. conforming to IS: 1239 (Part-1) (Heavy Grade).

8.1.5 For Air line Ball Valves with Stainless Steel internals with Teflon seat shall be
provided. Ball valves upto 50 NB shall be of Forged Carbon Steel Body with screwed
connections. Ball valves above 50 NB shall be of Cast Carbon Steel Body with
flanged connections.

8.1.6 The check valves shall conform to IS: 3412.

81.7 For water line Gate valves shall be provided. For size 50 NB and smaller carrying
water the same shall conform to IS:778 with gun metal body and trim and for above
50 NB with carbon steel body and internals.

9. INSTRUMENTATION (GENERAL)

9.1.1 Detailed specification for the Instrumentation shall be referred in the control and
instrumentation section of this volume.

9.1.2 The bidder shall include instruments / controls to facilitate safe, reliable and efficient
operation for the system offered. The instrumentation control system offered by the
bidder shall be subjected to approval of the Employer during detailed engineering.

9.1.3 All Instrumentation and Control equipments required for Compressed air system such
as primary and secondary instruments, control panels / cabinets, cable etc. shall
meet the requirements specified in control and instrumentation section of the Volume.

9.1.4 The protection and interlock system shall be subject to the approval of the Employer.

9.1.5 All pressure and temperature conditions used for tripping the compressor shall e
provided with pre-trip annunciation in the control panel.

9.1.6 Following general philosophy shall be followed regarding instrumentation.

1) Pressure Indicators / Vacuum gauge:
a) Atinlet outlet of each compression stage (air line).
b) Atinlet and outlet of cooling water header.

c) Atinlet and outlet of (air line) each heat exchangers of compressors & air
drying plant (in air side).

d) Atinlet and outlet of each adsorber vessel.

e) At each air receiver and at outlet header of compressor & air drying plant.

f) Atinlet of each of the filters of compressors assembly and ADP system.
2) Pressure Switches (Individual for each function).

a) At inlet/outlet of each compressor stage of the compressor (for
annunciation / interlock).

b) At each air receiver for:
i) High/Low pressure alarm, for start/stop control.

ii) For load/unload control.
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i) At common discharge outlet of compressor & air drying plant (for
alarm)

¢) Atdischarge of each compressor.
Temperature Indicators

a) Atinlet and outlet of each heat exchangers / coolers of compressor and air-
drying plant in the lube oil, air & cooling water circuits.

b) At inlet and outlet of electric heaters & exhaust (atmosphere) of
regeneration air (for open through type ADP).

c) Atinlet and outlet of each adsorber vessel.
d) At common discharge outlet of compressor & ADP.
Temperature Switches / Temperature Controllers

a) Atinlet and outlet of each heat exchangers / coolers of compressor and air
drying plant in the air & cooling water and lube oil circuits for low & high
alarms, trip & interlock.

b) At outlet of electric heaters & exhaust of regeneration air (open through
type ADP) for alarm & interlock.

¢) Atdischarge of each compressors (before air receiver).

d) At common discharge outlet of air compressors & air-drying plant.
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SHEET 1 OF 1
1. AIR COMPRESSOR
1.1.1 Discharge Pressure: 8.5 kg/cm? (g)
11.2 Type of Compressor: Oil free Screw
113 Type of Drive: Direct / V-Belt
114 Inter-connecting Air Piping Galvanised
115 Water Piping: Carbon steel (Heavy)
2, AIR DRYING PLANT
211 Air Drying capacity: To match |A compressor capacity
21.2 Duty: Continuous
213 Service: Instrument Air
21.4 Installation: Indoor, Skid mounted
215 Type of drying: Adsorption
216 Type of dryer: HOC type
217 Dessicant: Activated Alumina / Silica gel
21.8 Due point of outlet air: (-)40 0C at 1 ata Pressure
3. AIR RECEIVERS
3.1.1 Design pressure: 10.5 kg/cm®
3.1.2 Location: Outdoor
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SL.NO. ITEM UNIT PARTICULARS
1.00.00 | AIR COMPRESSOR Instrument Air Plant Air
1.01.00 | GENERAL
1.01.01| Manufacturer
1.01.02 | Model No.
1.01.03 | Type of Compressor
1.01.04 | Numbers offered Nos.
1.02.00 | Guaranteed Performance
1.02.01 | Capacity of each Compressor NM3/min
1.02.02 | Discharge Pressure at Compressor HP outlet Kg/cm2
1.02.03 | Discharge Pressure of Instrument Air at ADP Kg/cm?
outlet
1.02.04 Capacitx considering design ambient condition M¥min
(i.e., 45°C & 75% RH)
(FAD)
1.02.05 | Outlet Air Temperature after HP stage of °c
compressor at design capacity
1.02.06 | Outlet Air Temperature after aftercooler of °c
Plant Air system.
1.02.07 | Outlet Temperature after ADP for IA system °c
1.02.08 | Input Power required at the compressor shaft kw
at design condition
1.02.09 | Input Power required at the compressor shaft kW
at fully unloaded condition
1.02.10 | Guaranteed Power consumption at motor input kw
terminals at rated conditions (i.e., without any
tolerance)
1.02.11 | Motor Rating of Drive Motor kw
1.02.12 | Drive Motor speed rpm
Name of Bidder / Vendor
Project
Revision No. 0 1 2 3 4 5

Signature of Bidder / Vendor /
Authorised Representative

Date

490t 216, olaltz




/11174

Title

Spec. No.: PE-SS-EPC-555-A-001
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Sheet 2 of 4

1.03.00
1.03.01
1.03.02
1.03.03
1.03.04
1.03.05

1.04.00

2.00.00
2.01.00

2.02.00

2.03.00

2.04.00
2.05.00
3.00.00
3.01.00
3.02.00
3.03.00
3.04.00
3.05.00

4.00.00

4.01.00
4.02.00
4.02.01

4.02.02

4.03.00

Material of Construction
Compressor Chamber
Rotors

Inlet Throttle Valve
Housing of Valve

Timing Gears

Max. Weight to be handled / lifted during
erection and during maintenance

INTAKE AIR FILTER & SILENCER
Type

Efficiency with corresponding particle size in
microns

Pressure drop across filter at rated flow in new
condition

Filtering Medium

Silencer Feature incorporated
Air Receivers

Capacity

Numbers offered

Design Code

Design Pressure

Material of Construction

Intercooler, Aftercooler & Heat Exchangers
of ADP

Numbers per compressors or ADP offered
Temperature

Compressed Air inlet/outlet

Cooling Water inlet / outlet

Moisture separator provided as per

%

MMwWC

M3

Nos

Kg/cm?

Nos

°c
°c

Yes / No

Intercooler | Aftercoole | Heat Exchanger
r for HOC type

ADP

Name of Bidder / Vendor

Project

Revision No. 0

Signature of Bidder / Vendor /
Authorised Representative

Date
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iR Title
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Spec. No.: PE-SS-EPC-555-A-001

Volume I SUB SECTION A8

DATA SHEET ‘B’

Sheet 3 of 4

4.04.00

4.05.00

4.05.01
4.05.02
4.05.03
5.00.00
5.01.00
5.01.01

5.01.02

5.01.03
5.02.00
5.02.01

5.02.02

5.02.03
5.02.04
a)

b)

c)

5.02.05

a)
b)
c)

5.02.06

specification?

Level gauge, automatic drain trap etc provided
as per specification?

Material of Construction (Suitable for DM
Water)

Tube

Shell

Tube sheet

Air Drying Plant
General
Manufacturer

Type of HOC type ADP offered (Conventional /
Rotary Drum type)

Numbers of ADP offered
Guaranteed Performance
Design airflow at plant inlet

Guaranteed dew point at the outlet throughout
the operating cycle at 1 kg/cm?

Max. Pressure drop in air stream
Filters

Manufacturer

Nos. per ADP

Type of element

Electric Heater for ADP for temperature
stabilization

Manufacturer & Type
Nos. Per ADP
Heating Element Rating

Power Consumption per Cycle for ADP
(for Heaters)

Yes / No

Nos.

NM*/min

°c

Kg/cm?

Nos

Nos
kW

kw

Prefilter Afterfilter

Name of Bidder / Vendor

Project

Revision No. 0

Signature of Bidder / Vendor /
Authorised Representative

Date
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DATA SHEET ‘B’ Sheet 4 of 4
5.02.07 | Material of Construction
a) Adsorber vessel
b) Dessicant
c) Heating Element
d) Filter element
5.02.08 | Net Weight
a) Net weight of all accessories of ADP including
base frame
b) Total shipping weight of equipment supplied
6.00.00 | Interconnecting Pipes Valves Etc.
6.01.00 | Whether all piping valvespipe supports fitting
sampling connections instruments and other
accessories provided as per specified and as
per system requirements?
Name of Bidder / Vendor
Project
Revision No. 0 2 3 4 5

Signature of Bidder / Vendor /
Authorised Representative

Date

0Z Ot 218, B/




VOLUME -1I B
SECTION-D
ELECTRICAL

53 of 218. 8/4/12



SPECIFICATION NO. PE-TS-362-174-A001

TECHNICAL SPECIFICATION FOR VOLUME II B
HilH SECTION-C
COMPRESSED AIR SYSTEM REV 01 DATE 24.07.08
(ELECTRICAL PORTION) PAGE 10F 1
SPECIFIC TECHNICAL REQUIREMENTS: ELECTRICAL

1.0 EQUIPMENT & SERVICES TO BE PROVIDED BY BIDDER/ PURCHASER

1.1 Scope for supply, and erection & commissioning of various equipment forming part of electrical system for this
package shall be as per Annexure-| to Section — C [Scope of Work (Electrical)).

1.2 Make of various equipment/ items in the scope of bidder shall be to approval of owner during detailed
engineering stage without any commercial implications.

1.3 Bidder shall furnish all AC as well as DC loads required for the system at different voltage levels (eg. 415V
AC, 240 V AC, 220 V DC etc.) of all types, such as motor feeders, supply feeders in PEM format along with
the offer.

1.4 All electrical equipment shall be suitable for the power supplies, fault levels and climatic conditions indicated
in project information enclosed with the specification.

15 All drawings, data sheets, Quality Plan, calculations, test reports, test certificates, etc. shall be submitted
during detailed engineering stage as per formats enclosed. The same shall be subject to approval without any
commercial implications. -

1.6 Technical requirements shall be as per specifications listed in Clause 4.1, 4.2 & 4.3 below.

3.0 DOCUMENTS TO BE SUBMITTED ALONG WITH BID

31 Bidder shall confirm total comnpliance to the electrical specification without any deviation from the technical/
quality assurance requirements stipulated. In line with this, the bidder as technical offer shall furnish two
signed and stamped copies of the following:

a) A copy of this sheet “Electrical Equipment Specification for Compressed Air System and sheet “Electrical
Scope between BHEL and Vendor” with bidder’s signature and company stamp.

b) List of Erection and Commissioning spares.

c) Listof Erection & Maintenance tools & tackles.

d) Electrical load requirement in the load data format.

3.2 No technical submiittal such as copies of data sheets, drawings, write-up, quality plans, type test certificates,
technical literature, etc, is required during tender stage. Any such submission even if made, shall not be
considered as part of offer.

4.0 LIST OF ENCLOSURES

4.1 Electrical scope between BHEL & vendor (Annexure-).

42 Technical specification no. PE-SS-999-506-E101, Data Sheets (A & C) for 415V Electric Motors.

43 Quality Plan for motors.

44 Load data format (Annexure-Il).
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RAICHUR POWER CORPORATION LIMITED SECTION: D2.23
YERAMARUS TPS - 2x800 MW VOLUME-IV
Page 10t §

CE T MOTORS

LTo

1.0 A.C. MOTORS

1.1 All HT motors shall be suitable for 11kV / 3.3kV, 3 phase, 50 Hz and LV motors shall
be suitable for 415V, 3 Phase, 50 Hz power supply.

1.2 The motor rating shali be arrived at considering 15% margin over the duty point input
or 10% over the maximum demand of the driven equipment, whichever is higher.
Motors shall be capable of starting and accelerating the load with the applicable
method of starting without exceeding acceptable winding temperatures when supply
voltage is 80% of the rated voltage for motors. Mill motors with higher starting torque
requirement shall start with minimum 85 % of rated voitage.

1.3 Motors shall be capable of developing the rated fuli load torque even if the supply
voltage drops to 70% of the rated voltage. If such operation is envisaged for a period
of one second, the pull out torque of the motor shall be atleast 205% of full load
torque.

1.4 Motors shall withstand for 1 second the voltage and torque stresses developed due to
the vector difference between the motor residual voltage and the incoming supply
voltage equal to 150% of the rated voltage during fast change over of buses.

1.5 Starting current of all HT motors shall be 600 % inclusive of IS tolerance except for
BFP motor and miil motor.
For BFP motor starting current shall be 500 % inclusive of IS tolerance.
For mill motor starting current shall be 600 % subject to IS tolerance.

1.6 The locked rotor withstand time under hot condition at 110% rated voltage shall be
more than the starting time at minimum permissible voltage specified above by atleast
three seconds or 15% of the accelerating time whichever is greater. Provision of
speed switch shall be avoided to the extent possible.

1.7 The degree of protection for the motor enclosure shall be IP-55 and IP-54 for outdoor
& indoor respectively and terminal boxes shall be provided with atleast IP-55. For
single core cable termination, gland plates shall be of non-magnetic material. All
motors located in hazardous area shall have flame proof design.

1.8 All HT motors shall be provided with vibration pads for mounting vibration detectors.

1.9 Motors rated 1000 kW and above shall be provided with differential protection. These
motors shall be provided with star connected stator windings. The 3 nos. current
transformers, one for each phase shall be mounted in a separate compartment in the
neutral side terminal box. The three phases shall be connected to form the star point
after they pass through the CTs. The CTs shall be of relay accuracy and the CT
characteristics shalfl be compatible with the differential relay. The additional 3 nos.
CTs of identical characteristics shall be provided in the 11kV / 3.3 kV switchgear
panel. kWh measurement shall be provided on all HT motor feeders.

1.10 Wherever provided, Motor can run without FOLS during coasting down to rest only.

1.1 For 11kV & 3.3kV motors, 6 nos. duplex/ 12 nos. simplex RTDs for winding shali be
provided. Each bearing shall be provided with one no.PT-100 duplex type RTDs for
temperature monitoring. These Motor are suitable for maximym-2 % harmonic.
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RAICHUR POWER
CORPORATION LTD

1.12  The maximum doubie amplitude vibrations for motors shall be as per 1S:12075 .

1.13 Maximum noise level measured at a distance of 1 metre from the outer surface of the
motor shall not excesd 85 dB (A).

1.14  Cable boxes of all 11kV & 3.3kV motors shall be provided with quick disconnecting
type terminal connectors to facilitate easy disconnection and removal of the motors
without requiring unsealing or otherwise disturbing the external cable connections and
leaving the phase segregated terminal box intact.

1.15  The insulation system tor 11000V & 3300 V AC motors shall withstand the negative or
positive 0.3 / 3.0 microsecond wave (2.7 pu rated peak line to earth operating voltage)
switching surges originating from non-effectively earthed power system. All 11000V &
3300 V AC motors shall have BIL and withstand frequency voltage as per relevant
standards.

2.0 DC MOTORS

2.1 DC motors shall be suitable for the DC system voltage available in the plant. Motor
shafl be capable of starting and accelerating the foad with the applicable methed of
starting, without exceeding acceptable winding temperatures, when the supply voltage
is in the range of 85% to 110% of rated motor voltage.
The field windings for the motors shall be continuosly rated without forced ventilation.

3.0 ACTUATOR MOTORS

3.1 The actuator motors shall be designed for short time duty {S2) in accordance with [EC
60034-1.

32 Hand wheel operation shall be provided in addition 1o motor drive.

3.3 The DC and AC actuator shall be provided with accessories viz., Torque limit swilch,
end of travel switch, adjustable limit switch, hand whee! motor, thermostat, integral
starter, valve position indicator, Manual-Auto lever with suitable locking arrangement,
etc. Complete actuator shall be tested at factory as per IS 9334.

3.4 Two normally open and two normally closed or two changeover potential free contacts
corresponding to open and close positions of the valve shall be provided.

3.5 Degree of protection for actuator motor enclosure shall be IP-55 and IP-67 for indoor
and outdoor respectively.

4.0 TESTS

41 Tests on all types of motors shall be conducted as per relevant standard.

42 All type, routine & acceptance tests as per relevant IS shall be conducted on 11 kV &
3.3 kV motors. For LT motors, type test certificates for tests carried out eartier for
each rating and frame size & make shall be furnished, and for all motors routine and
acceptance tests shall be conducted as per relevant standards.

43  For 11000V and 3300V AC motors, in addition to afl t@é;{t_ests s
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4.4

45

4.6

5.0

polarisation index test shall be carried out as a routine test on each motor (the
minimum value of polarisation index for ail motors shall be 2 when determined
according to IS : 7816).

Noise level measurements shall be done on motor as a type test on each type and
rating. Vibration measurement shall be done on all motors as a routine test.

Di-electric tests. Existing report of impulse test as per IEC 60034 15 shall be
furnished.

All characteristic curves for the motors above 55kW (and lower rating critical drives
identified during detailed engineering) including hot and cold withstand characteristics,
starting time vs current, current vs speed, speed vs torque at 110%, 100% and 90% of
rated voltage, negative withstand characteristics, rotor voltage vs rotor current curves
(for wound motors), Efficiency, power factor, slip, current Vs output curve etc., shall be
furnished.

TECHNICAL REQUIREMENTS

The motors shall comply with the particulars indicated below and CONTRACTOR
shall furnish the details in respective column given below (to be separately
submitted for different type & rating of the motor).

SL. DESCRIPTION UNIT | SPECIFICATION | CONTRAGTOR
NO. REQUIREMENT

| AC Motors
1.0 | Application/Designation

*

*

2.0 | Manutacturer

3.0 | Type of motors/ frame size Squirrel  cage T
except for cranes
40 | Rated
(a) Output kw *
{(b) Speed rpm *
{c) Voltage Vv *
(d No.of Phases / *
Frequency
{e) System neutral *
| —
5.0
5.1 | Type of Duty (1S-325 or *
equivalent) .
5.2 | Duty designation (IS-325 . PP IR
or equivalent) lois )
/T Eng\ L *SCH\/TG)%
6.0 | Supply Conditions {ff{ S\ ‘\ L ngg,'

D ‘;
N NZE S
199 W T enorase. e
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(a) Allowable variations in |
() Voltage % +10
(i) Frequency % +5 B
(ili) Combined % 10(sum of
absolute values)
{b) Permissible unbalance | % 2
L“in supply voltage
7.0 | Current * ]
{(a) Full ioad Amps *
(b) Starting % FL *
. . _—
8.0 | Method of starting DOL
{TJ Starting time Sec *
With rated Voltage
With min. Voltage N
With Max. Voltage
82 |Safe stall time under | Sec . N
hot/cold condition |
With rated Voltage |
With min. Voltage
With Max. Voltage L
9.0 ! Insufation H
9.1 | Class of insulation ] Class F  with
temperature rise
limited to Class B
9.2 | Temperature rise by Deg.C |temp. rise limited
winding resistance method to Class B
10.0 | Type of cooling (IS:6362) | Deg.C | TEFC for LV, ]|
TEFC /
TETV/CACA/CAC
W for 11/3.3 KV
motors.
11.0 | Degree of  protection Refer Clause 1.7
(1S:4691 or equivalent)
12.0 | Suitable for  outdoor{Yes / *
operation No
13.0 | Normal winding connsction | Star /| *
Delta
14.0 | Permissible No. of equally *
spread starts per hour .
under normal service - :
conditions /“ -"‘
15.0 | Efficiency (%) % * Son 6
0 F S 298, 7818/12
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Full load
75 % Load
50 % Load
25 % Load
16.0 | Power Factor *
Full Load
75 % Load
50 % Load
25 % Load
17.0 | Torque *
Starting
[ Maximum (Pullout)
B Pull up
18.0 | Motor reactance (pu) *
Subtransient
Transient
Steady state
15.0 | Fault level kA/sec |*
] DC MOTORS
16.0 | Rated Voltage Vv 220V DC
17.0 | Class of Insulation : Class F with
temperature rise
limited to class B
| 18.0 | Temperature rise : Class F  with
temperature rise
limited to class B
19.0 | Method of starting : *

Items under AC motors which are applicable for DC motors shall also be listed

NOTE :
* Information shall be furnished by contractor during detailed engineering.

2 0 1 ‘ 80 of 298, 78/0/1
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INTENT OF SPECIFIATION

The specification covers the design, materials, constructional features, manufacture, inspection and
testing at manufacturer’s work, and packing of Low voltage (LV) squirrel cage induction motors
along with all accessories for driving auxiliaries in thermal power station.

Motors having a voltage rating of below 1000V are referred to as low voltage (L' V) motors.
CODES AND STANDARDS

Motors shall fully comply with latest edition, including all amendments and revision, of following
codes and standards:

IS:325 Three phase Induction motors

IS : 900 Code of practice for installation and maintenance of induction motors

IS: 996 Single phase small AC and universal motors

IS: 4722 Rotating Electrical machines

IS: 4691 Degree of Protection provided by enclosures for rotating electrical machines

IS: 4728 Terminal marking and direction of rotation rotating electrical machines

IS: 1231 Dimensions of three phase foot mounted induction motors

IS: 8789 Values of performance characteristics for three phase induction motors

IS: 13555 Guide for selection and application of 3-phase A.C. induction motors for
different types of driven equipment

IS: 2148 Flame proof enclosures for electrical appliance

IS: 5571 Guide for selection of electrical equipment for hazardous areas

IS: 12824 Type of duty and classes of rating assigned

IS: 12802 Temperature rise measurement for rotating electrical machnines

IS: 12065 Permissible limits of noise level for rotating electrical machines

IS: 12075 Mechanical vibration of rotating electrical machines

In case of imported motors, motors as per IEC-34 shall also be acceptable.
DESIGN REQUIREMENTS

Motors and accessories shall be designed to operate satisfactorily under conditions specified in data
sheet-A and Project Information, including voltage & frequency variation of supply system as defined
in Data sheet-A

Motors shall be continuously rated at the design ambient temperature specified in Data Sheet-A and
other site conditions specified under Project Information

Motor ratings shall have at least a 15% margin over the continuous maximum demand of the driven
equipment, under entire operating range including voltage & frequency variation specified above.

Starting Requirements

Motor characteristics such as speed, starting torque, break away torque and starting time shall be
properly co-ordinated with the requirements of driven equipment. The accelerating torque at any
speed with the minimum starting voltage shall be at least 10% higher than that of the driven
equipment.

Motors shall be capable of starting and accelerating the load with direct on line starting without
exceeding acceptable winding temperature.
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34

34.1

342

3.5

3.5.1

352

3.6

3.7

4.0

4.1

42

43

The limiting value of voltage at rated frequency under which a motor will successfully start and
accelerate to rated speed with load shall be taken to be a constant value as per Data Sheet - A during
the starting period of motors.

The following frequency of starts shall apply

1) Two starts in succession with the motor being initially at a temperature not exceeding the
rated load temperature.

i) Three equally spread starts in an hour the motor being initially at a temperature not exceeding
the rated load operating temperature. (not to be repeated in the second successive hour)

ii1) Motors for coal conveyor and coal crusher application shall be suitable for three consecutive
hot starts followed by one hour interval with maximum twenty starts per day and shall be
suitable for mimimum 20,000 starts during the life time of the motor

Running Requirements

Motors shall run satisfactorily at a supply voltage of 75% of rated voltage for 5 minutes with full load
without injurious heating to the motor.

Motor shall not stall due to voltage dip in the system causing momentary drop in voltage upto 70% of
the rated voltage for duration of 2 secs.

Stress During bus Transfer

Motors shall withstand the voltage, heavy inrush transient current, mechanical and torque stress
developed due to the application of 150% of the rated voltage for at least 1 sec. caused due to vector
difference between the motor residual voltage and the incoming supply voltage during occasional auto

bus transfer.

Motor and driven equipment shafts shall be adequately sized to satisfactorily withstand transient
torque under above condition.

Maximum noise level measured at distance of 1.0 metres from the outline of motor shall not exceed
the values specified in IS 12065.

The max. vibration velocity or double amplitude of motors vibration as measured at motor bearings
shall be within the limits specified in IS: 12075.

CONSTRUCTIONAL FEATURES
Indoor motors shall conform to degree of protection IP: 54 as per IS: 4691. Outdoor or semi-indoor
motors shall conform to degree of protection IP: 55 as per IS: 4691and shall be of weather-proof

construction. Outdoor motors shall be installed under a suitable canopy

Motors upto 160KW shall have Totally Enclosed Fan Cooled (TEFC) enclosures, the method of
cooling conforming to IC-0141 or IC-0151 of IS: 6362.

Motors rated above 160 KW shall be Closed Air Circuit Air (CACA) cooled

Motors shall be designed with cooling fans suitable for both directions of rotation.

—85-0f 2967548/ 22—
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4.5

4.6

4.7

4.7.1

4.7.2

4.73

4.7.4

475

4.7.6

477

4.79

4.8

4.7.8.

Motors shall not be provided with any electric or pneumatic operated external fan for cooling the
motors.

Frames shall be designed to avoid collection of moisture and all enclosures shall be provided with
facility for drainage at the lowest point.

In case Class ‘F’ insulation is provided for LV motors, temperature rise shall be limited to the limits
applicable to Class ‘B’ insulation.
In case of continuous operation at extreme voltage limits the temperature limits specified in table-1 of

IS:325 shall not exceed by more than 10°C.
Terminals and Terminal Boxes

Terminals, terminal leads, terminal boxes, windings tails and associated equipment shall be suitable
for connection to a supply system having a short circuit level, specified in the Data Sheet-A.

Unless otherwise stated in Data Sheet-A, motors of rating 110 kW and above will be controlled by
circuit breaker and below 110 kW by switch fuse-contactor. The terminal box of motors shall be
designed for the fault current mentioned in data sheet “A”.

unless otherwise specified or approved, phase terminal boxes of horizontal motors shall be positioned
on the left hand side of the motor when viewed from the non-driving end.

Connections shall be such that when the supply leads R, Y & B are connected to motor terminals A B
& Cor U, V & W respectively, motor shall rotate in an anticlockwise direction when viewed from the
non-driving end. Where such motors require clockwise rotation, the supply leads R, Y, B will be
connected to motor terminals A, C, B or U W & V respectively.

Permanently attached diagram and instruction plate made preferably of stainless steel shall be
mounted inside terminal box cover giving the connection diagram for the desired direction of rotation
and reverse rotation.

Motor terminals and terminal leads shall be fully insulated with no bar live parts. Adequate space
shall be available inside the terminal box so that no difficulty is encountered for terminating the cable
specified in Data Sheet-A.

Degree of protection for terminal boxes shall be IP 55 as per IS 4691.

Separate terminal boxes shall be provided for space heaters.. If this is not possible in case of LV
motors, the space heater terminals shall be adequately segregated from the main terminals in the main
terminal box. Detachable gland plates with double compression brass glands shall be provided in
terminal boxes.

Phase terminal boxes shall be suitable for 360 degree of rotation in steps of 90 degree for LV motors.

Cable glands and cable lugs as per cable sizes specified in Data Sheet-A shall be included. Cable lugs
shall be of tinned Copper, crimping type.

Two separate earthing terminals suitable for connecting G.I. or MS strip grounding conductor of size
given in Data Sheet-A shall be provided on opposite sides of motor frame. Each terminal box shall
have a grounding terminal.

149  General 88-0f-290— 76101 P—— ——
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52
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6.0

Motors provided for similar drives shall be interchangeable.
Suitable foundation bolts are to be supplied alongwith the motors.

Motors shall be provided with eye bolts, or other means to facilitate safe lifting if the weight is 20K gs.
and above.

Necessary fitments and accessories shall be provided on motors in accordance with the latest Indian
Electricity rules 1956.

All motors rated above 30 kW shall be provided with space heaters to maintain the motor internal air
temperature above the dew point. Unless otherwise specified, space heaters shall be suitable for a
supply of 240V AC, single phase, 50 Hz.

Name plate with all particulars as per IS: 325 shall be provided

Unless otherwise specified, the colour of finish shall be grey to Shade No. 631 and 632 as per IS:5 for

motors installed indoor and outdoor respectively. The paint shall be epoxy based and shall be suitable
for withstanding specified site conditions.

INSPECTION AND TESTING

All materials, components and equipments covered under this specification shall be procured,
manufactured, as per the BHEL standard quality plan No. PED-506-00-Q-006/0 and PED-506-00-Q-
007/2 enclosed with this specification and which shall be complied.

LV motors of type-tested design shall be provided. Valid type test reports not more than 5 year shall
be furnished. In the absence of these, type tests shall have to be conducted by manufacturer without
any commercial implication to purchaser.

All motors shall be subjected to routine tests as per IS: 325 and as per BHEL standard quality plan.

Motors shall also be subjected to additional tests, if any, as mentioned in Data Sheet A.

DRAWINGS TO BE SUBMITTED AFTER AWARD OF CONTRACT

a) OGA drawing showing the position of terminal boxes, earthing connections etc.
b) Arrangement drawing of terminal boxes.
c) Characteristic curves:

(To be given for motor above 55 kW unless otherwise specified in Data Sheet).

i) Current vs. time at rated voltage and minimum starting voltage.
ii) Speed vs. time at rated voltage and minimum starting voltage.
iii) Torque vs. speed at rated voltage and minimum voltage.

For the motors with solid coupling the above curves i), ii), iii) to be furnished for the
motors coupled with driven equipment. In case motor is coupled with mechanical
equipment by fluid coupling, the above curves shall be furnished with and without
coupling.

iv) Thermal withstand curve under hot and cold conditions at rated
voltage and max. permissible voltage.
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1.0 GENERAL
1.1 This specification covers the design, materials, constructional
features, manufacture, 1inspection and testing at manufacturer’'s
works and packing of medium voltage (MV) squirrel cags induction
motors along with all accessories for driving auxiliaries in ther-
mal power station, !
1.2 Motors having a voltage rating of 1000V and above are referred to
as.medium voltaga (MV) motors.
2.0 CODES AND STANDARDS
Uhless otherwise specified, the latest revisions of codes/standards
specified 1n Annexure-l1 enclosed are applicable and shall be
referred to.
r .
3.0 DESIGK REQUIREME
. .34 General Requirements
. Motors and accessories shall be designed to operate satisfactorily
under conditions specified in data sheet A and project information
(SECTION-B). Outdoor duty motors shall be suitable for outdoor
— application 1in extreme site conditions outlined in Volume II
Section B. The design ambient temperature shall be as indicated in
DATA SHEET °A’.
3.2 Supply Voltage and Frequency
3.2.1 Unless otherwiss specified in Data Sheet ’A’/Section C, voltage &
supply variation shall be as follows :
Voltage variations + 10 %
Frequency variations + 56X
Combined voltage and freguency 10 X
variation (sum of absolutes)
3.2.2 Motors shall be capable of running continuously at rated output
for each of the conditions specified.
3.2.3 when the motors are operating at the extreme conditions of voltage
and frequency variations as given in Data Sheet-A, the temperature
" rise may be exceeded by 10°Cc for motors of output upto and
including 1000 kW and 5°C for motors of output exceeding 1000 kNW.
3.3 - Motor Rating

Motor ratings shall be adequate to meet the requirements of the
driven equipment. Motors shall be continuously rated at the design
ambient temperature spacified in DATA SHEET 'A’ and other site
conditions specifiad in Volume II, Sectfon-B. Motor ratings shall
havié at least a 10 X margin over the continuous_max1§ﬂﬁ’3%mgﬂﬁz of

AL
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3.4

3.4.1

3.4.2

3.4.3

3.4.8

the driven equipment under entire operating range including voltage:

& frequency variations specified.
Starting Requirements
Motors shall start smoothly and rapidly. Motor characteristics

such as speed, starting torque, break away torque and starting time
shall be properly coordinated with the requirements of driven

. equipment The accelerating torque at any speed with the minimum

starting voltsge shall be at least 10x higher than that of the
driven equipment.

Motors shall be capable of starting and accelerating the load with
direct-on-11ne starting . The limiting value of voltage at rated
frequency under which a motor will successfully start and
accelerate to rated speed with load shall be taken to be constant
value of 80 X rated voltage except for mill motors for which {t
shall be 85X rated voltage.

The locked rotor current of the motors shall not exceed six times
full load current for all auxiliaries except BFP motor , where the
starting current is Timited to 4.5 times full load current, subject
to tolerance as given in 1S5:325. ‘

. The following frequency of starts shall apply:

. a) Two starts in succession with the motor initially at t:emper-

ature not exceeding the rated load operating temperature.
b) Three équally 'spread starts in an hour, the motor initially

at a temperature not exceeding the rated load operating

temperature (not to be repeated in second successive hour).

Locked rotor withstand time of hot motors at 110 X rated voltage
shall be as follows:

a) For motors with

¢ At least 2.5 sec more than
starting time upto the starting time.
20 seconds.
b) For motors with : At least 5 sec more than
starting time above the starting time.
20 seconds.

The starting time of the motor referred above is at minimum
voltage. Only in extreme cases where the above requirement cannot
be complied with, speed switch of suitable type shall be provided
to bypass the locked rotor protection for a preselected time during
starting of the motors, subject .to mutual agreement between the

.purchaser and the supplier. The speed switches shall be of approved

make and shall have INO+INC or 2 changeover contacts, single pole
double throw snap action contacts having maximum finterrupting
capacity of 5 Amps at 240 V AC and 0.5 Amps at 220 V DC. Provision
of speed switch is to be clearly brought out in the offer for
purchaser’'s acceptaice.

48 of 298, 7818/12
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3.5 Ruhning Requirements
3.5.1 Motors shall run satisfactorily at a supply voltage of 75 X of
rated voltage for 5 minutes with full load without injurious
heating. ~
3.5.2 Motors shall not stall due to volitage dip in the system causing
momentary drop in voltage to 70 X of the rated voltage.
3.6 éﬁress During Bus Transfer
3.6.1 Motors shall withstand the voltage and torque stress developed due
to the application of 100 X of the rated voltage when the motor
. residual voltage has dropped daown to 50 x and is in phase
opposition to the applied voltage during the auto bus transfer.
3.7 Noise Level
’ Maximum noise level measured at a distance of 1.5 meters from the
outline of the motor shall not exceed 85 db (A) as per BS-4999 Part
51.
3.8 Vibration
The double amplitude of motors vibration shall be within the 1imits .
spacified 1n IS: 12075 or as agreed between manufacturer and
supplier.
4,0 ~ CONSTRUCTIONAL FEATURES
4.1 Degree of protection : Motors shall conform to degree of protection
i IP: 55 as per IS: 4691, without any sealing compound at joints.
4.2 Enclosure and Cooling i
[}
4.2.1 a) Motors of rating less than 2000 kW shall have one of the

following enclosure and cooling:

(1) Totally enclosed fan cooled (TEFC) conforming to IC
0141 as per IS 6362.

(11) Totally enclosed, tube ventilated (TETV), integral
heat aexchanger conforming to IC 0151 as per IS:6362.

(111) Totally enclosed closed air circuit air cooled
(CACA) mounted heat exchangar conforming to IC 0161
as per IS: 6362. However, motors below 1000 kW will
be subject to purchaser’s approval.For BFP motor
rating less than 2000 kW, CACW motor can also be
acceptad subject to purchaser's approval,

b) Motor of rating 2000 kW and above shall have one of the

following enclosure and cooling:

29 of 299 7818/12
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4.2.3

4.2.4

4.2.5

4.2.6
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(1) - Totally enclosed, closed air-circuit water cooled
(CACW) machine mounted heat exchanger conforming to
ICW 37 A 81 as per 1S:6362,

(i1) Totally enclosed, closad air-circuit, air cooled
(CACA) machine mounted heat exchanger conforming to
IC 0161 as per 1S:6362 subject to purchaser’s
approval.

(i11) . Totally enclosed tube ventilated (TETV), {integral
heat exchanger conforming to IC 0151 as per IS:6362.

In case of motors with enclosure of closed afir circuit water cooled

~ type (CACW), the following provisions shall be made:

a) Suitable visual indication for detecting the tube failures.
bj Visual indication for observing flow of water.

c) Flow switch for initiating alarm under no flow conditions.
The switch shall be provided with two contacts.

d) Cooling materials of the cooler tube and tube plates shall
be suitable for the cooling water specified in Data Sheet-A.

In case of motors with enclosure of closed air circuit water cooled
type (CACW),the following shall be provided in connecting pipe 1ine
external to the cooler:

a). Temperature gauge for inlet and outlet water temperature and
air temperature.

.b). Cooling water pressure switch with two contacts.

The above are not in the scope of motor supplier.

Motors shall be designed with cooling fans suitable preferably for
both directions of rotation.

Motors shall not be provided with any electric or pneumatic
operated external fan for cooling the motors.

For motor having CACA or CACW enclosure, a dial type capillary
thermometer shall be provided to measure the temperature of motor
internal air circuit at its maximum hot point. Separate temperature
switch shall be provided for alarm indication. The temperature
switch shall be single pole double throw type and the contacts
rating shall be 2 Amp at 240 V AC and 0.5 Amp at 220 V OC.

Frames shall be designed to avoid collection of moisture and all
enclosures shall be provided with factlity for drainage at the
lowest point, with two number drain holes with plugs one on either
end of the motor.

30 of 298, 78Y8/12
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4,4.2.2

4.4.2.3

Class of Insulation

Tropicalised insulation material of class ’F' shall be used for the
motors. Motor windings shall be given special treatment to render
them non-hygroscopic and oil resistant. For class 'F’ insulation
the temperature rise shall be limited to that of class '8°’.

Baarings

Bearing shall be of roller type, except where motor and shaft
loading indicate otherwise. Vertical motors shall have combined
thrust and guide bearings 1in upper bracket and guide bearing in
lower bracket. The thrust bearing designed to carry all axi{al
thrust conditions imposed by the driven equipment as given in Data

" sheet-A. Anti-friction bearing shall also be acceptable in case

motors have to take thrust due to its own rotor weight only.

- Anti Friction Bearings

. Anti-friction type bearings shall be of ball/roller type. These

shall be pressure grease gun lubricated and fitted with grease
nipple and grease relief devices. Bearings shall be so constructed
that the loss of grease and its creeping along the shaft into the
motor housing is prevented. Dirt and water getting into the motors
shall also be prevented. :

The minimum 1ife of ball/roller bearings shall not be less than
30,000 working hours.

For the motors equipped with ball/roller bearings adequate means
shall be provided during stand-stil1l period to prevent the
brinelling effect. During transpart and shipping such motors shall
receive a speclal bearing insert or a suitable arrangement to block

., the movement of rotor.

i .Sleeve Bearings

Sleeve bearings shall be of the split type, readily accessible and
replaceable. These shall be either ring-oil lubricated type or
forced-oil lubricated type. If forced- oil lubrication {s used, the
lubricating oil system shall be common to both motor and the driven
equipment. The forced - o1l lubricating system comprising oil pump,
oil tank, piping, o1l coolers, valves, etc. shall not be supplied
along with motors. These shall be arranged separately by the
purchasar.

Motors with sleeve bearings shall be fitted with a sight gauge
marked with the ptroper o1l level and shall be supplied with the oil
f111 and oil drain plugs. Proper means shall also be provided for
observing oi1-ring rotation when the motors are running.

when the forced-ail lubrication 1s provided for the bearings, ring-
o1l lubrication shall also be provided for starting and emergency
shut down which shall be adequate for starting the motors and
allowing continuous oparation for at least 10 minutes without the
forced-oil lubrication system in operation and without2damsge to
the bearing.
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4.4.3

4.4.3.1

4.4.4

4.4.4.1

4.4.4.2

4.4.4.3

4.4.4.4

4.4.4.5

4.5

Combined Thrust and Guide Bearings

For vertical motor combined thrust and guide bearings shall be
provided to withstand the normal downward thrust due to operating
loads and rotor weight as well as the maximum anticipated upward
thrust. The guide bearings shall be of sleave type. Both thrust and
guide bearings shall be housed in a common upper bracket and a
guide bearing in lower bracket. In upper bracket, the oil for
thrust and guide bearings shall be common.

General requirements for Bearing

Except in the case of totally enclosed motors, means of access
shall be provided to the rotor air gap, without disturbing the
bearing housings, to permit the use of alir gap gauges to check
bearing wear. 4

In case of independently supported bearings, motor and bearing
pedestals shall be fitted on a common base plate.

Flow of shaft currents through bearings shall be positively blocked
in all wmotors rated above 1000 kW as also in smaller motors where
considared necessary by the manufacturer. In the case of pedestal
mounted bearings, both bearing shall be 1insulated, and an earth
bonding 1ink shall be provided at the driving end, the 1ink shall
be removable for insulation testing. Where the bearings are mounted
directly in the motor end frames, the non-driving end shall be
permanently insulated. It shall be possible to carry out mainte-
nance without damaging the {insulation. A1l oil1 and water pipes,
direct-driven oil1 pumps etc., shall be insulated where necessary to
prevent flow of any shaft current. The insulation provided to avoid
shaft currents, shall be meggered at 500 volts at manufacturer’s
work. .

In case of water coaled o1l bearings, proper insulation shall be
provided at the connecting point of yater pipe to bearing bodies to
prevent the bearings leakage current through the water pipes.

~Sleeve and thrust bearings shall be provided with temperature

gauges of mercury 1in-steel type with micro-switch with a minimum
of one meter flexible capillary and having alarm and trip contacts.
The contacts rating shall be 2 Amps at 240 V AC or 0.5 Amp at 220 V
pCe.

Sleeve and thrust bearings shall be provided with duplex platinum
resistance temperature detectors (RTD) for remote indication of
bearing temperature. The DC resistance of the RTDs shall be 100
Ohms at 0°C. The RTDs shall be of three wire type. The terminals

of the RTDs shall be brought out to the winding RTDs terminal box
or in a separate terminal box. The bearing RTDs terminals shall be
marked as Bi, B2, etc.

Winding Rasistance Temperature Detectors(RTDs)

B2 of 298, 7818/12
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- 4.6

4.6.1

4.6.2

4.6.3

4.6.4

4.6.6

4.6.7

Motors shall be provided with a minimum of six Nos. RTDs of
platinum resistance duplex type or 12 Nos. simplex type having a DC
resistance-of 100 Ohms at O deg C. The RTDs shall be embedded in
the stator windings at locations where highest temperature are
expected. The RTDs shall be of three wire type . The teminal box,
shall be complete with removable front and cable gland plate. RTD
leads shall be marked as 1,2,3 etc.

Terminals and Terminal Boxes

Terminal, terminal leads, terminal boxes, windings details and
associated ‘equipment shall be suitable for connection to a supply
system having a short circuit level, specified in the Data Sheet -
A for 8 duration of atleast 0.25 second.

The test reports for terminal boxes shall be furnished for
approval.

Unless otherwise specified or approved, main phase terminal boxes
shall be positionaed on the left hand side of the motor when viewed
from the non-driving end. The main terminal box location shall be
subjact to purchaser's approval.

" Motors with rating of 2000 kW and above shall be star connected and

six leads shall be brought out. Line and neutral terminals of these
motors shall be located in separate terminal boxes having provision
for mounting differential protection current transfommers.

Power terminal boxes shall have a phase separated (not phase
sagragated) construction. However, for motors which would have
single core cables, three separate terminals boxes, one for each

. phase would also be acceptable. A minimum clearance of 100 mm

between the lugs/bare livae parts of different phases and 90 mm
between lugs/bare live parts and earth shall be provided in the
terminal boxes for 6.6 kV motors. For high voltages the clearances
shall be subject to purchaser’s approval.

The distance between gland plate and the terminal studs shall not
be less than 500 mm. The terminal boxes shall be capabla of

withstanding a system fault level specified in Data Sheet-A for at

" least 0.25 seconds. A suitable provision of releasing the
_pressure developed during faults shall be mada.Terminal boxes shall

be suitable for top and bottom entry of cables.

Connections shall be such that when the supply leads R,Y & 8 are
connected to motor terminals A, B & C OR U, V & W respectively,
motors shall rotate in desired direction when viewed from the non-
driving end as specified in data sheet-A.

Motor, terminals and terminal leads shall be fully insulated with
no bare live parts. Adequate space shall be available inside the
terminal box so that no difficulty 1s encountered for terminating
the cable: specified in Data Sheet-A.

Degree of protection for terminal boxes shall be same as that of
motors as specified in Clause 4.1. 53 of 298, 7518/12

i




o SPECIFICATION No. PES-505-~02
2 B’l Il YOLUME 1B SECTION D

[Te]

E MV MOTORS REV. No. | DATE §7-/0-§2
“pEM . |sHeer 8 oF I3

4.6.8 Dessicator shall be fitted 1{nside the terminal box and shall have
an indicating head visible from outside the box.

4.6.9 Daetachable cable box shall be fitted on the main phase terminal box

‘ and the design of cable box shall be suitable for terminating the
cables specified in Data Sheet - A.
Details of cable boxes shall be submitted for approval. Cable boxes
shall be mounted in such a way that the 1{incoming cable does not
fou] with the foundation block. Double compression nickel plated
" brass cable glands for all terminal boxes and copper cable lugs
for main terminals shall be included in bidder’'s scope.

4.6.10 Separate terminal boxes shall be provided for RTDs, CTs and space
heaters. Detachable gland plates with double compression glands
shall be provided in terminal boxes.

4.6.11 Main phase ten_n1na1 boxes shall be suitable for 180 deg. rotation.

4.7 Earth Terminals
Two separate earth terminals suitable for connecting copper or KS
strip grounding conductor of size given in Data Sheet -~ A shall be
provided on the aotor frame.

4.8 _General

4.8.1 Motor provided for similar drives shall be {nter-changeable.

4.8.2 Motors and their enclosures shall be constructed to permit easy
dismantling and reassembly at site. A1l heavy parts should have
means for attaching the 11ft tackle.

4.8.3 ‘Rotors shall be dynamically balanced.

i4.8.l An arrow block shall be screwed on the body of the motors on the

! non-driving end to indicate the normal direction of rotation of the
motors.

4.8.5 Suitable foundation bblts are to be supplied alongwith the motors. °

4.8.6 Motors shall be provided with eye bolts, 1lugs or other means to
_facilitate safe 11fting.

4.8.7 The CTs for differential protection for motors shall be arranged by
purchaser but the mounting and connections are to be done by the
motor supplier.

5.0 SPACE HEATERS

All motors shall be provided with space heaters to maintain the
motor internal air temperature above the dew point. Unless
otherwise specified, space healers shall be connected to a supply
of 240 V AC, single phase 50 Hz.

38 of 298, 7818/12

2



~ SPECIFICATION No. PES -505-~02
& ';‘}7;;” VOLUME 1B SECTION D

e Ry

E KV MOTORS REV. No. | DATE 17-j0-Q2
“ pEM sieer 9 oF 13

The leads from space heaters of each motor shall be brought out to

a separate terminal box. Space heaters shall be mounted inside the

motor in accessible place so that their removal and replacement 1is

simple.
6.0 NAME PLAT

Motors shall -have anodized brass/stainless steel name plate with

all particulars as per IS: 325. The rating plate shall also indi-

cate the following additional information :

a) Maximum continuous rating in kW and corresponding

' temperature rise, as applicable for cooling medium
temperature specified in Data Sheat -A.

b) Bearing identification numbers (In case of ball/roller

r bearing and recommended lubricant)
7.0 PAINTING

a) Unless otherwise specified, the colour of finish shall be
grey to Shade No. 631 as per 1S:5. The paint shall be epoxy
based and shall be suitable for withstanding specified site"
conditions. Motors frame shall also be painted to withstand
corrosion.

b) All fasteners used in the construction of the equipment
shall be either of corrosion resistant material or heavy
cadmium plated. Current carrying fasteners shall be either
of stainless steel or high tensile brass or copper.

8.0 SHOP INSPECTION AND TESTS ;
i
8.1 Stage Inspection and Tests

A1l materials, components and equipment covered - “his

specification shall be procured, manufactured as per

approved standard quality plan and shall be complied witl.

8.2 Type tests

fFirst motor of each type and rating shall be subject:-

- tests as per 1S:325. In additiocn to this,the followir:

tests shall also be done on first motor of each type and -
a) Over speed test at 20% overspeed for 2 minutes.

b) Polarization indax test. The test value shall (o
than 2 when determined as per 1S5:7818

c) Degree of protection as per IS 4691. Typa test .-
for 0.0.P. of similar enclosure design can alsa !+
subject to purchaser’s approval. 53 of 298, 7818/12
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d) Measurement of noise level as per BS:4999 Part 51.

e) Tan ‘delta and dielectric loss measurement on each phase of
motor stator winding.

8.3 Routine Tests

A1l motors shall be subjected to routine tests as per 15:325. Al}

motors except the one which has been subjected to type test shall

be .subjected to the following tests in addition to the routine
tasts:

a) Measurement of stator resistance.

b) verification for direction of rotation relative to phase
sequence of the supply.

4 c) Measurement of vibration as per 1S: 12075.

d) Axial play for the rotor having sleeve bearing.

8.4 The following additional Special Tests shall also be conducted:

a) Surge withstand test on the sample coils at (4u+5) kV and
with at least five impulses of 1.2/50 micro sec. wave where
u is the 1ine to 1ine voltage in kv.

b) Surge withstand test at 25.5 kv (PEAK) with 0.3/3 micro sec
wave on 6.6 kv motor sample coils with at least five such
impulses. For 11 kv motor sample coils,the test voltage
value shall be mutually agreed between purchaser &
manufacturer. :

9.0 SITE TESTS
9.1 Site checks/tests shall bea done at site by the equipment suppl1e}

(by purchaser 1in case of supply contract) to ascertain the
compliiance of the motor with specification and the test
'gpacification and the test certificates as per relevant standards
and other tests as agreed with BHEL site.

a) Measurements of insulation resistance.
b) Measurements for starting current.
c) Check on motor vibration.

d) Polarization index.

e) Correctness for phase sequence.

86 of 299, 78/8/12
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PERFORMANCE GUARANTEES

Bidders shall guarantee that motors offered shall meet the rating
and performance requirements as stipulated in this specification
and as confirmed by them in technical data sheets and motor
characteristics curves. In case the performance of motors at site
{s not as per the performance guarantee,the bidders have to replace

.I-"a antOf'S at s"fﬂ froa "‘ “‘\ef Dnnqrdl-- —-—t——-—-nq ﬂu.r-nfna

- G & e <

- refer sectfon 'C’ of specification also.

DRAWINGS
Drawings to be submitted with offer:
a) Data Sheet B

b) Dimensional outline drawing.

c) Standard Quality Plan (Enﬁlosed in vol. III) after puttine

signature and seal of acceptance.

d) Field Quality Plan for quality checks to be observed at site
during erection, testing and commissioning, as per standary

BHEL format.

e) Test certificates for equipment of similar rating und de-
sign.

f) Clause wise deviations, if any.

Drawings/Data to be submitted after awarg of contract
a) .Data Sheet C
b) Final Quality Plan & Field Quality Plan

c) . OGA drawing showing ths position of terminal boxes, earthing
' connections, temperature sensing devices, etc.

d) Arrangement drawing of terminal boxes.
a). Characteristic Curves

1) Current versus time at rated voltage and minimum
starting voltage.

(11) Speed versus time at rated voltage and minimum
starting voltage.

(111) Torque versus speed at rated voltage and minimum
voltage. For the motors with solid coupling the
above curve 1), 11), & 111) to be furnished for the
motors coupled with drivan equipment. In ~zse motors
with flexible coupl!ing,above curves tc be furnished
with and without coupling. The torq:e speed curve of

driven equipment to be shown with torque speed curve
of motor. B9 of 298, 7818/12
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12.0

12.1

13.0-

13.1

f)

INSTALLATION AND NAINTENANCE MANUAL

Th; installation and maintenance manual of motor shall contain the

- @)

following:

a) application of motor

b) Technical'Data '

c) Salient construétional features

d) Instruction to be followed on receipt of motors at site
Hand1ing and slinging ‘

f) Storage and reconservation

g) Instructions for foundation

h) Erection procedure and check

i) Earthing

J) Drying out

k) COmmiséioninb procedures and site tests

1) Routine, poﬁ1od1c and preventive inspection and maintenance
procedures

m) Assembly and disassembly of terminal box, rotor, stator,
coolers, bearings, RTD etc.

n) Safety rules
Possible faults,their causes and remedies

.o)

P)

qQ)

SPARES

Recommended 11st of spares for commissioning and for operation and
_ maintenance of the motors for a period of three (3) years shall be
furnished.

(iv) - Thermal withstand curve at hot and cold conditions.

(v) Power factor, efficiency, current, slip versus load
curves. :

0 & M manual

Routine and type test reports

Catalogs, literatures and drawings

86 of 298, 7818/12
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13.2 A minimum of the following commissioning and O & M spares are to ba
included in the offer:
a) Commissioning Spares:
1) One set of driving end (DE) and nondriving end (NOE)
bearings for each type of frame size of motor.
b) Operation and maintenance (O & M) spares.
‘ (1) One set of driving end (DE) and nondriving end (NDE)
bearings for each type of frame size of motor.
(11) one number bearing oil temperature indicator.
(111) One number cooling air temp. indicator.
13.3 Bidder shall also quote for any other spares not listed above but

necessary for commissioning or for operation and maintenance.

89 of 298, 78Y8/12
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ANNEXURE-I
LIST OF APPLICABLE CODES & STANDARDS
1. INDUCTION MOTOR — THREE PHASE [ 118325 [ 18S4999
[ JIEC34-1
2. DESIGNATION FOR TYPE ‘OF CONST- [ 1IS2253 [ 1BS4999-107
RUGTION & MOUNTING ARRANGEMENT OF [ 1IEC34-7
ROTATING ELECTRICAL MACHINES
3. TERMINAL MARKING FOR ROTATING { 11s4128 [ }BS4999-108
ELECTRICAL MACHINERY [ ]IEC34-8
4. DESIGNATION OF METHODS OF COOLING [ 11s6362 [ 1BS4999-106
FOR ROTATING ELECTRICAL MACHINES [ 11ec3s4-6
5. DIMENSIONS OF SLIDE RAIL FOR { J1s2e68 [ ]
ELECTRIC MOTORS [ 3
6.  GUIDE FOR TESTING THREE PHASE [ 11S4029 [ - )BS4999-143
INDUCTION MOTORS {1
7. DEGREES OF PROTECTION PROVIDED [ 1IS4691 [ ]BS4999-105
BY ENCLOSURES FOR ROTATING [ JIEC34-5
ELECTRICAL MACHINES
8. CODE OF PRACTICE FOR CLIMATE [ 11Ss3202 [ ]BScPio14
PROOFING [ 1
9. MEASUREMENT AND EVALUATION OF [ 11512075 { 18S4999-142
VIBRATION OF ROTATING [ JIEC34-14
ELECTRICAL MACHINES
10.  CLASSIFICATION OF HAZARDOUS [ j1sss712 [ ]
AREAS FOR ELECTRICAL INSTALLATION [ 11Ec79
11,  NOISE MEASUREMENT [ }Is6098 [ 1BS4999-51
[ }I1EC34-9
12.  STANDARDISATION OF MOTOR FOR [ 1cBIP-40 [ 18S5000-40
- - AUXILIARIES [ ]
13. PREFERRED NUMBERS [ l1s1016 ([ ]
: [ 1
NOTES:
1. EQUIPMENT, ASSOCIATED ACCESSORIES, COMPONENTS/PARTS, RAW MATERIAL
AND TESTS SHALL IN GENERAL CONFORM TO
{ s ~ [ 1Bs [ 11EC
2.  OFFERS CONFORMING TO OTHER AUTHORITATIVE STANDARDS




_.a). Insulation :
b)  Sheathing
c) Voltage grade :
d) Armouring

| DATA SHEET = A SPECIFICATION No. _ _
© — TS — -
é ';I;‘l;z; VOLUME I'B SECTION D
w N
© MV HOTORS REV. No. [) DATE 20 —5-35
& P EWN SPECIFIC TECHNICAL REQUIREMENTS sHeer | ofF 2.
1.0  Design ambient temperature _ _5n%
2.0 Driven equipment .
(as specified 1n specification)
3.0 Minimum kW rating of MV motors : > 160
. 4.0 Datails of Supply system
a) Rated voltage 66ocov, + 1O «x
b) Rated frequency 50 Hz, + 5 x
c) Combined Voltage and : o x
frequency variation
(sum of absolutes)
{
d). System fault level at 4-0 ka
rated voltage
e) Short time rating of : _ 40 kA for 3 sec.
MV switchgear
f) Short time rating for : . _ 40 KA for _C:25 sec.
terminatl boxes
9) MV system grounding : /l;ﬂa/et{ / hi ance"/
. low resistance, —
5.0 . Applicable standard : As per annexure-I enclosed
6.0 - Minimum voltage for starting
. a) Mi11 Motor : X of rated voltage
i
? b) Other Motors : 30 x of rated voltage
7.0 tocked Rotor current
a) Excluding tolerance
1. BFP motor : 45 times rated current
i1, Other motors : 6’0 times rated current
b) Including tolerance : + 20 xon all motors
8.0 Type of power cables

&6 Kv W / Unearthed
Armoured / "Wreﬂ’ of 298, 7810/12
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e) Conductor : Copper / M
f)  Screening . “Conductor screened /
o 1 Insulation screened
9.0 Cable sizes :
N a)  power cable for motor  :ZAater sq. mm
b) “power cable for space :/Vlt‘)m m 2:5  sq.mm PVC armoured (z
heater
¢) Control cable for RTD . 2201:7’0;5501. mm Ceo
d) Control cable for BTD : 2Pud 0,5sq. mm (.
10.0 Grounding
a) Conductor size 50xXA mm
b) Material GS FLAT
11.0  Space heater supply : 240 VvV, single phase
12.0 Painting : As per clause No. 7.0
13.0 Location of main phase :
terminal boxes
14.0 Cooling water specification :
15.0  Additional tests :
16.0 Axial thrust in case of T
vertical motors (as specified '
by driven equipment vendor) I
17.0 Direction of rotation when Anti-clockwise / Clockwise
viewed from non-driving end
. . ciaps F CALL INSUVLATED WINDIN G
180 Insulohion SHALL BE oF CofPER- )

62 of 298, 7818/12 @-



DATA SHEET — C

SPECIFICATION No.
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MV MOTORS
- SHEET T oF |/
INSTRUCTIONS 1. This data sheet shall be fllied up on the basls of finolly agreed points of
TO VENDOR 2. 1:: ﬁ:nmm-m b‘:orubm:l;‘.b:“:zztosﬂul blddorycftgor cw:: :’ :on':::!.smd v
1.0 Manufacturer :
2.0 Type and frame size & design
code no.
3.0  Nos. required ' :
4.0 AppHca;ion .
’ 5.0 Specification & codes :
6.0 Ca;;acity
a) for specified climatic :
d conditions
b) at 40 °C ambient temp. :
7.0 tocation of installation Indoor / Outdoor
80 Type of enclosure & ventilation:
9.0 Deg-ree of protection e
10.0 Type of duty
11.0 a) Rated voltage v
| b)  No. of phases .
c) Frequency Hz
12.0 Permissible variations 1in i
a) Voltage : X
b) Frequency 4
¢) Combined voltage & frequency : X
(sum of absolute values)
13.0 At rated voltage & frequency
a_) Full load current : A
b)  Full load speed : rpm

Name of vendor

Project -

Revialon number

63 of 298, 7818/12
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¢) ~ No load current

14.0 Minimum permissible voltage
during starting to bring the
driven equipment up to rated
speed |

\ 15.0 Maximum permissible time at
’ minimum permissible voltage
during running at full load

16.0 Maximum permissible time at 75x:
of rated voltage during running
at full load

11.0  Whether motor stalls at 70X of :
_ rated voltage (refer clause
A 3.5.2) :

.48.0 Efficiency & power factor at
a) Full load .

b) 50x of full load :
. ¢) 25% of full load :

d) No load

e) At start

19.0 Stator winding
a) Connection :

b) Type & nos. of terminals :
brought out

G) Resistance between
terminals at 20 °c

d) Resistance per phase at :
20 °c

20.0 Starting current as percentage
of full load current

a) with IS tolerance

b) without IS tolerance

e -

X of rated
voltage

minutes
running at X of
rated voltage

min.

gfficiency P.F.

ohms

ohms

Nome of vendor 4 Project

Revislon number 0 . 1 2

Vendor's signature
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21.0 Torque at fuil load : kg.m
22.0 Break away torque ‘as parcentage: b4
' of full load torque
23.0  Pull up torque as percentage  : X
of full load torque
-24.0 pull oht torque as percentage : X
of full.load torque )
25.0 Starting time 1n sec. without
mechanism coupled or mechanism
coupled through hydraulic
coupling when it may be presumed
a that load 1s transferred to
motor shaft only after attaining
- d almost full speed .
a) with rated voltage : sec.
b) with 80X of rated voltage: sec.
> “ e ¢). with 110% of rated voltage: sec.
26.0 Starting time 1n sec. with
mechanism coupled through
flexible coupling
a) with rated voltage : sec.
b) with 80X rated voltage : sec.
" c) with 110X rated voltaga : sec.
' 27.0 Safe stall time (Hot motor)
a) at rated voltage : sec.
b) at 80X rated voltage : sec.
c) at 110X rated voltage : sec.
28.0 Safe stall time (Cold motor)
a) at rated voltage : sec.
b)  at 80x rated voltage : ‘ - sec.
c) at 110X rated voltage : ~ sec.
Nome of vendor Project
Revislon number 0 1 2 3
85 of 298, 7618/12
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29.0 Whether speed switch s . " YES / NO

provided, if required

30.0 Limiting rotor temp. to
datarmine safe stall time

31.0 Permissible maximum accelerating:
time (hot motor) at full load

a) at rated voltage : . sec.
b) at 80x rated voltage : sec.
c) at 110x rated voltage : sec.

32.0 Permissible maximum accelerating:
time (cold motor) at full load

a) at rated voltage : . sec.

b) at 80% rated voltage : sec.
c) . at 110x rated voltage : sec.

33.0 Insulation
a) Class of insulation :

b) Tropical and fungicidal :
treatment (mention
treatment) given : .

-34.0 Whether insulation 1s suitable
for 6.6 kv earthed system
. 1

35.0 Temp. rise under normaliand
abnormal conditions over 50 °C
.- ambient temperature

a) By resistance method e Oc over cooling
water temp. of 'C

O¢ over cooling
air temp. of o¢

b) By thermometer method : O¢ over coo11ng
water temp. of c
: O¢ over cooling
air temp. of___ °c

Nome of vendor Project
Revislon number 0 1 2 3

1o : 86 of 299, 7518/12 _
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1

e

36.0° Method of starting

37.0 Permissible stafting duty :
cycles .

38.0 Stator thermal time constant :

39.0 Maximum permissible volitage :
during high speed - bus
transfer & its duration
(describe special design
feature)

40.0 Time required for voltage to
decay down to following values
when driving voltage is removed
a) 50% :

b) . 40%

c) 25%

d) 0x

41.0 Method of cooling
42.0 Details of water cooling system

No. of coolers

- - -a)-

b) - Wwater requirement per :
cooler
T c) Losses removed by cooler :

d) Max. permissible temp. :
of cooling water at inlet

e) Maximum permissible temp. :
of cooling water at outlet

f) Maximum permissible
prassure at water outlet

the cooler

g) Water pressure drop through

X of rated
voltage for

duration

sec.
sec.
sec.

secC.

'

kg/sq.cm

Nome of vendor Project

Revislon number 0 1

Vendor's signature
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DATA SHEET - C

SPECIFICATION No.

MV MOTORS VOLUME 1B SECTION D
| SHEET & OF 1}
h)  Temp. of cold air coming: %¢
out & entering the machine
for permissible cooling
water temperature
1) Temp. rise of air passing: %
through machine at full
load
J) Alr pressure drop through:
the cooler
k)  Temp. rise of water : Oc
through cooler
1) Protection against :
leakage of water
m) Arrangement'fo ensure the:
water flow
43.0 Bearings
a) Number :
b) Type :
c) Lubrication System :
d). Quantity of lubricant
required for both the
bearings
e) Life at rated speed hrs.
f) Recommended lubricant :
g) Bearing end play :
~h)- Inlet o011 pressure
1) -  Temp. rise of oil through: Sc
bearing
- 3) Max. permissible temp : Oc
of oil
k) Max. permissible temp. : Oc
of bearing
Nome of vendor Project
Revislon number 0 1 2 3 *_\
Vendor's . 86 of 299, 7410/12 ‘ ?}f




LI DATA SHEET — C SPECIFICATION No.

KV MOTORS YOLUME 1B SECTION D

SHeeT 7 © oF |l

1) Permissible running time :
without forced ofl at full
load & full speed

m)  Whether bearings are e YES / NO
provided with 3 wire,
platinum RTO having 100
ohm resistance at 0°C
for remote temp.
tndication

n) Whether bearings are :
provided with local
temp. indicator having
‘ two adjustable contacts
SR rated for 2A at 240V
B AC or 0.2A at 220V DC

o) If forced»ldbe oll system
provided

1. Qty. of lubricant
required for
initial filling

11. Recommended period :
after which
lubricant should
be replaced

1{1{1. Bearing cooling :
wateﬁ requirement

{v. Max. permissible : O¢
bearipg cooling
watan inlet temp.
! v.  Max. permissible : Oc
. bearing cooling
water outlet temp. '
44.0 Terminal designation corres-
ponding to direction of
rotation (facing driving end)
45.0 Whether separate terminal
boxes provided for
a) Main teminals : YES / NO
Nome of vendor Project
Revision number 0 1 . 2 3
89 of 298, 78Y0/12
Vendor's signature - o o




DATA SHEET — € SPECIFICATION No. j
MV MOTORS VOLUME I8 : SECTION »
SHEET 8 ofF |
b) Space heaters : YES / NO
c)  Winding temp. detectors YES / NO
d) Bearing temp. detectors : YES / NO
e) = Moisture detectors YES / NO
f) Neutral terminals : YES / NO
46.0 Main terminal box details
a) Type & Nos. :
b) Fault level permissible : MVA
for 0.25 sec.
f c) Rating of each :
d) Total power requirement :
e) Voltage : LV
47.0 Details of 3 wire, platinum
RTD having 100 ohm resistance
at 0°C for winding temp. &
bearing temp. detectors
a) Type
b) I Nos. provided
c) Location : :
48.0 Whether differential ;
protection provided. If yes, i
a) nd. of CTs supplied
along with motors
b) pT details
i. cT rat1o :
SR 11. Knee point voltage :
i111. Short ckt. with- :
stand capacity
49.0 Type of mounting :
Nome of vendor Project
Revision number 0 1 2 3 90 of 298, 78/8/12 /;3,\/' _
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: OATA SHEET — C SPECIFICATION No.
MV MOTORS VOLUME 4B SECTION D
sieer 9 COoF 1)
50.0 Shaft orientation
51.0 Shaft extension :
52.0 Grounding pads, sizes, nos.
& location
~ 53.0 Method of coupling to :
: driven mechanism
54.0 GD sq. value
a) of the motor :
b) of the mechanism :
referred to the motor
. shaft
55.0 Thermal inertia of the motor :
56.0 Whether the speed switch : YES / NO
provided
57.0 Details of speed switch,
if provided
58.0 Compliance with testing : YES / NO
requirements
59.0 Lifting Device :
60.0 Weight
a) ' Weight of stator (wound) :
b) weight of rotor (wound) :
c) weight of base plate :
d) Weight of Copper
a) . Net weight of motor
61.0 Shipping details
a) . Shipping dimensions :
) B) Shipping weight :
Name of vendor Project
Revislon number (o] 1 2 3 —
1 930f298 7818/12 €
Vendor's signature ’
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DATA SHEET — C

SPECIFICATION No.

NI

MV MOTORS VOLUME IIB SECTION D
SHEET 10 - OoF ]
"62.0 Whether dial type capillary  :
thermometers with temperature
switch provided :
a) In cold air / water path :
b) In hot air / water path :
c) - For measurement of oll :
temp. for bearings
63.0 Character1ét1c curves attached
a) Speed vs current at : YES /NO
rated voltage ’
b) Speed vs torque at 110X, : YES / NO
' 100x, 90X and 80x of
rated voltage
c) Thermal withstand curve : YES / NO
for hot & cold conditions
d) Efficiency vs load : YES / NO
e) p.f. vs load : YES / NO
f) Current vs time YES / NO
g) Negative phase sequence : YES / NO
curve
64.0 Drawings attached
a) i General arrangement of  : YES / NO
| motor
b) Main terminal box showing: YES / NO
Boards’s incoming cables
c) Instruction manuals : YES / NO
65.0 Othar Documents Attached
a) Final Quality Plan : YES / NO
b) Final Field Quality Plan : YES / NO
Nome lof vendor Project
Revislon number 0 1 2 3 /2
Vendor's signaturs 92 of 298, 78/8/12 3



.

Vi
7

SPECIFICATION No.

UAIA SHEET - C
) MV HOTORS VOLUME (B SECTION D
SHEET |} of |}
65.0 List of Spares Commissioning Spares O&M Spares
s
i
|
Nome of vendor Project
Revislon number a 2 3 n
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SPECIFIC ELECTRICAL REQUIREMENT FOR CAS

SL.NO. |PARAMETERS UNIT LT MOTORS HT MOTORS
MOTOR
1 DESIGN AMBIENT TEMP DEG. C 50 50
2 VOLTAGE SUPPLY AND VARIATION KVOLT 0.415+ 10% 11/3.3+ 10%
3 FREQUENCY WITH VARIATION Hz 50+ 5% 50+ 5%
COMBINED VOLTAGE & FREQUENCY 10% 10%
4  |VARIATION (sum of absolute values)
MAX ACCEPTABLE RATING OF MOTOR AT 415V AT 3.3KV
174 KW & below 175 KW upto &
5 KW including1499 KW
AT 11 KV
1500 KW & above
6 SYSTEM FAULT LEVEL AND ITS KA 50kA, 1sec 50kA, 3sec
DUARTION
7 SUTABILITY OF TERMINAL BOX FOR 50 KA, 0.25 sec 50 KA, 0.25 sec
FAULT LEVEL AND DURATION
CLASS OF INSULATION & TEMP RISE Class-F and temp rise  |Class-F and temp rise
8 LIMITED TO limited to Class-B limited to Class-B
9 MIN. STARTING VOLTAGE 80% 80%
10 MOTOR RATING FOR SINGLE PHASE 0.2 kW & Below
SUPPLY -
MAXIMUM LOCKED ROTOR CURRENT 600% subject to 20%  |600% inclusive of IS tol.
11 % OF FLC tol.
ACCEPTABLE NOISE LEVEL Noise level for all Noise level for all motors
12 DB motors shall be limited |shall be limited to
to 85dB(A) at 1 m 85dB(A) at 1 m
13 TYPE OF STARTER PROVIDED IN MCC DOL DOL
DOP OF ENCLOSURE IP-55 & IP-54 for IP-55 & IP-54 for outdoor
14 outdoor & indoor resp. |& indoor resp.
15 |SPACE HEATER REQUIREMENT <30kW 30KW & ABOVE YES
16 PAINT SHADE during detailed during detailed
engineering engineering
17 |SPECIAL REQUIREMENT n.a n.a

98 of 298, 78/0/12
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TITLE

MOTOR

DATA SHEET-C

SPECIFICATION NO.

VOLUME B

SECTION D

REV NO. 00 DATE 29/08/2005

SHEET 1 OF 2

S. Description Data to be filled by successful
No. bidder
A. General
1 Manufacturer & country of origin
2 Motor type
3 Type of starting
4 Name of the equipment driven by motor & Quantity
5 Maximum Power requirement of driven equipment
6 Rated speed of Driven Equipment
7 Design ambient temperature
B. Design and Performance Data
1 Frame size & type designation
2 Type of duty
3 Rated Voltage
4 Permissible variation for
5 a Voltage
6 b Frequency
7 ¢) | Combined voltage & frequency
8 Rated output at design ambient temp (by resistance method)
9 Synchronous speed & Rated slip
10 | Minimum permissible starting voltage
11 Starting time in sec with mechanism coupled
12 a) At rated voltage
13 b) At min starting voltage
14 Locked rotor current as percentage of FL.C (including IS tolerance)
15 Torque

a) Starting

b) Maximum
16 Permissible temp rise at rated output over ambient temp & method
17 | Noise level at 1.0 m (dB
18 Amplitude of vibration
19 Efficiency & P.F. at rated voltage & frequency

a) At 100% load

c) At 75% load
NAME OF VENDOR

REV.
NAME SIGNATURE DATE SEAL

93 of 298, 78Y8/12




TITLE

MOTOR

DATA SHEET-C

SPECIFICATION NO.

VOLUME 1B

SECTION D

REV NO. 00 DATE 29/08/2005

SHEET 2 OF 2

S. Description Data to be filled by successful
No. bidder
¢) At starting
C. Constructional Features
1 Method of connection of motor driven equipment
2 Applicable Standard
3 DOP of Enclosure
4 Method of cooling
5 Class of insulation
6 Main terminal box
a) Type
b) Power Cable details (Conductor, size, armour/unarmour)
c) Cable Gland & lugs details (Size, type & material)
d) Permissible Fault level ( kArms & duration in sec)
7 Space heater details (Voltage & watts)
8 Flame proof motor details (if applicable)
a) Enclosure
b) suitability for hazardous area
i Zone O/1/11
ii | Group A /1IB/1IC
9 No. of Stator winding
10 Winding connection
11 Kind of rotor winding
12 Kind of bearings
13 Direction of rotation when viewed from NDE
14 Paint Shade & type
15 Net weight of motor
16 Outline mounting drawing No (To be enclosed as annexure)
D. Characteristic curves/ drawings
(To be enclosed for motors of rating =2 SSKW)
a) Torque speed characteristic
b) Thermal withstand characteristic
¢) Current vs time
d) Speed vs time
NAME OF VENDOR
REV.
NAME SIGNATURE DATE SEAL
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CUSTOMER : PROJECT SPECIFICATION :
LAkl
TITLE NUMBER :
QUALITY PLAN BIDDER/ QUALITY PLAN SPECIFICATION :
VENDOR NUMBER PED-506-00-Q-007/2 TITLE
SHEET 6 OF 9 SYSTEM ITEM: AC ELECT. MOTORS 75KW & ABOVE (LV & MV) |SECTION VOLUME II§
SL. [COMPONENT/OPERATION CHARACTERISTIC [CAT. TYPE/ EXTENT OF |REFERENCE ACCEPTANCE FORMAT AGENCY REMARKS
NO. CHECK METHOD OF CHECK DOCUMENT NORM OF RECORD
CHECK [ W
A 2 3 4 5 6 7 8 9 10 11
2.4 |SHEET STACKING 1.COMPLETENESS |MA MEASUREMENT |SAMPLE MANUFR'S MANUFR'S Log Book 3 -
SPEC. SPEC.
2.COMPRESSION |MA MEASUREMENT [100% -DO- -DO- Log Book 3 -
& TIGHTENING
3.CORE LOSS & MA ELECT.TEST -DO- -DO- -DO- Log Book 3 - (FOR MOTORS OF 2MW
HOTOPOT AND ABOVE)
25 |WINDING 1.COMPLETENESS [CR VISUAL 100% MANUFR'S MANUFR'S Log Book 3 -
, SPEC./BHEL SPEC./BHEL
SPEC. SPEC.
2.CLEANLINESS CR -DO- -DO- -DO- -DO- Log Book 3 -
3.IR-HV-IR CR ELECT. TEST -DO- -DO- -DO- Log Book 3 -
4.RESISTANCE CR -DO- -DO- -DO- -DO- Log Book 3 -
5.INTERTURN CR -DO- -DO- -DO- -DO- Log Book 3 2
INSULATION
6.SURGE WITH CR -DO- -DO- -DO- -DO- Log Book 3 2 FOR MV MOTOR
STAND AND
TAN. DELTA
TEST
2.6 [IMPREGNATION 1.VISCOSCITY MA PHY. TEST AT STARTING |-DO- -DO- Log Book 3 -
2.TEMP. MA PROCESS CONTINUOUS |-DO- -DO- Log Book 3 -
PRESSURE CHECK
VACCUM
3.NO. OF DIPS MA -DO- -DO- -DO- -DO- Log Book 3 - THREE DIPS TO BE
GIVEN
BHEL PARTICULARS BIDDER/VENDOR
NAME
SIGNATURE
DATE BIDDER'S/VENDORS COMPANY SEAL

164 of 296, 789/12



CUSTOMER : PROJECT SPECIFICATION :
TITLE NUMBER :
QUALITY PLAN BIDDER/ QUALITY PLAN SPECIFICATION :
VENDOR NUMBER PED-506-00-Q-007/2 TITLE
SHEET 7 OF 9 SYSTEM ITEM: AC ELECT. MOTORS 75KW & ABOVE (LV & MV) |SECTION VOLUME il
SL. |COMPONENT/OPERATION CHARACTERISTIC |CAT. TYPE/ EXTENT OF |REFERENCE ACCEPTANCE FORMAT AGENCY REMARKS
NO. CHECK METHOD OF CHECK DOCUMENT NORM OF RECORD
CHECK P w |V
1 2 3 4 5 6 7 8 9 10 1
4.DURATION MA -DO- -DO- -DO- -DO- Log Book 3 - 2
2.7 |COMPLETE STATOR 1.COMPACTNESS MA VISUAL 100% -DO- -DO- Log Book 3 - -
ASSEMBLY & CLEANLINESS
2.8 |BRAZING/COMPRESSION 1.COMPLETENESS CR -DO- -DO- -DO- -DO- Log Book 3 - -
JOINT
2.SOUNDNESS CR MALLET TEST -DO- -DO- -DO- Log Book 3 - -
&MV TEST
3.HV MA ELECT. TEST -DO- -DO- -DO- Log Book 3 - -
29 |COMPLETE ROTOR 1.RESIDUAL CR DYN. BALANCE -DO- MFG SPEC./ MFG. DWG. Log Book 3 2 1 |VERIFICATION FOR MV
ASSEMBLY UNBALANCE 1SO 1940 MOTOR ONLY
2.SOUNDNESS CR ELECT. -DO- MFG. SPEC. MFG. SPEC. Log Book 3 2 -
OF DIE (GROWLER
CASTING TEST)
210 |ASSEMBLY 1.ALIGNMENT MA MEAS. -DO- -DO- -DO- Log Book 3 - -
2.WORKMANSHIP MA VISUAL -DO- -DO- -DO- Log Book 3 - -
3.AXIAL PLAY MA MEAS. -DO- -DO- -DO- Log Book 3 - 2
4.DIMENSIONS MA -DO- -DO- MFG.DRG./ MFG. DRG/ Log Book 3 - -
MFG SPEC. RELEVANT
1S
5.CORRECTNESS, MA VISUAL 100% MFG SPEC. MFG SPEC. Log Book 3 - -
COMPLETENESS RELEVANT RELEVANT
TERMINATIONS/ IS IS
MARKING/
COLOUR CODE
BHEL PARTICULARS BIDDER/VENDOR
NAME
SIGNATURE
DATE BIDDER'S/VENDORS COMPANY SEAL

163 of 298, 78¥0/12



T CUSTOMER : PROJECT SPECIFICATION :
TITLE NUMBER :
QUALITY PLAN BIDDER/ QUALITY PLAN SPECIFICATION :
VENDOR NUMBER PED-506-00-Q-007/2 TITLE
SHEET 8 OF 9 SYSTEM ITEM: AC ELECT. MOTORS 75KW & ABOVE (LV & MV) |SECTION VOLUME It
SL. |COMPONENT/OPERATION CHARACTERISTIC |CAT. TYPE/ EXTENT OF |REFERENCE ACCEPTANCE FORMAT AGENCY REMARKS
NO. CHECK METHOD OF CHECK DOCUMENT NORM OF RECORD
CHECK P w |V
1 2 3 4 5 6 7 8 9 10 11
3.0 |[TESTS 1.TYPE TESTS MA ELECT.TEST 1/TYPE/SIZE |IS-325/ 1S-325/ TEST 3 1 | 1,2 |NOTE-1
INCLUDING BHEL SPEC./ BHEL SPEC./ REPORT
SPECIAL DATA SHEET DATA SHEET
TESTS AS PER
BHEL SPEC.
2,ROUTINE MA -DO- 100% -DO- -DO- -DO- 3 | 12]|12|NOTE-2
TESTS INCLUDING
SPECIAL TEST
AS PER BHEL
SPEC.
3.VIBRATION MA -DO- 100% 18-12075 1S-12075 -DO- 3 [12] -
4.0VERALL MA MEASUREMENT (100% APPROVED APPROVED INSPC. 3 121 -
DIMENSIONS & VISUAL DRG/DATA DRG/DATA REPORT
AND ORIENTATION SHEET SHEET &
RELEVANT IS
5.DEGREE OF MA ELECT. & 1/TYPE/ RELEVANT IS  |BHEL SPEC. TC 3 - |21 |TC FROM AN
PROTECTION MECH. TEST SIZE AND DATA INDEPENDENT
SHEET LABORATORY NOTE-3
6.NAMEPLATE MA VISUAL 100% 18-325 & 18-325 & INSPC. 3 121 -
DETAILS DATA SHEET DATA SHEET REPORT
7.EXPLOSION MA EXPLOSION 1/TYPE 1S-3682 15-3682 TC 3 - | 2,1 [NOTE-3
FLAME PROOF FLAME PROOF 1S-8239 1S-8239
NESS (IF TEST 1S-8240 1S-8240
SPECIFIED)
8.PAINT SHADE, MA VISUAL & SAMPLE BHEL SPEC. BHEL SPEC. TC 3 | 21| - [SAMPLING PLAN TO BE
THICKNESS MEASUREMENT & DATA & DATA DECIDED BY INSPECTION
& FINISH BY ELKOMETER SHEET SHEET AGENCY
BHEL PARTICULARS BIDDER/VENDOR
NAME
SIGNATURE
DATE BIDDER'S/VENDORS COMPANY SEAL

186 of 290, 780/12




Wil CUSTOMER : PROJECT SPECIFICATION :
TITLE NUMBER :
QUALITY PLAN BIDDER/ QUALITY PLAN SPECIFICATION :
VENDOR NUMBER PED-506-00-Q-007/2 TITLE
SHEET9OF 9 SYSTEM ITEM: AC ELECT. MOTORS 75KW & ABOVE (LV & MV) |SECTION VOLUME il
SL. [COMPONENT/OPERATION CHARACTERISTIC [CAT. TYPE/ EXTENT OF |REFERENCE ACCEPTANCE FORMAT AGENCY REMARKS
NO. CHECK METHOD OF CHECK DOCUMENT NORM OF RECORD
CHECK P w |V
1 2 3 4 5 6 7 8 9 10 11
NOTES:
1 DEPENDING UPON THE SIZE AND CRITICALLY, WITNESSING BY BHEL SHALL BE DECIDED.
2 ROUTINE TESTS ON 100% MOTORS SHALL BE DONE BY THE VENDOR. HOWEVER, BHEL SHALL WITNESS ROUTINE TESTS ON RANDOM SAMPLES.
THE SAMPLING PLAN SHALL BE MUTUALLY AGREED UPON.
3 IN CASE TEST CERTIFICATES FOR THESE TESTS ON SIMILAR TYPE, SIZE AND DESIGN OF MOTOR FROM INDEPENDENT LABORATORY ARE AVAILABLE,
THESE TEST MAY NOT BE REPEATED.
4 WHEREVER CUSTOMER IS INVOLVED IN INSPECTION WITH THE CUSTOMERS, AGENCY (1) SHALL
MEAN BHEL AND CUSTOMERS BOTH TOGETHER.
BHEL PARTICULARS BIDDER/VENDOR
NAME
SIGNATURE
DATE BIDDER'S/VENDORS COMPANY SEAL

169 of 298, 7800/12



RATING (KW /A) | _| Nos. |« = CABLE
) _.m - el I Y
~ wl< |- = w
z 318|alg| E a
MAX. [k = el TP BOARD < CONTROL
[72]) (&) =| © .
LOAD TITLE NAME | CONT. |2(21&(8|x|3|G|ZZ | LOCATION | "o ™ | s1zE | pos |Sg| cope | REMARKS | LOADNo.
PLATE [DEMAND [=|Z (2 (2|4 ||| ES CODE o<
R HHHEHHEEF S g
Slz|w|[>|C|E|o|lnR @0
1 2 3 als5]|6|7]|8]9]10] 11 13 14 15 16 17 18 19

ANNEXURE-I

NOTES: 1. COLUMN 1 TO 12 & 18 SHALL BE FILLED BY THE REQUISITIONER (ORIGINATING AGENCY); REMAINING COLUMNS ARE TO BE FILLED UP BY PEM (ELECTRICAL)
2. ABBREVIATIONS : * VOLTAGE CODE (7):- (ac) A=11 KV, B=6.6 KV, C=3.3 KV, D=415 V, E=240 V (1 PH), F=110 V
: ** FEEDER CODE (8):- U=UNIDIRECTIONAL STARTER, B=BI-DIRECTIONAL STARTER, S=SUPPLY FEEDER, D=SUPPLY FEEDER (CONTACTER CONTROLLED)

(cc): G=220 V, H=110 V, J=48 V, K=+24V, L=-24 V

JOB NO. ORIGINATING AGENCY PEM (ELECTRICAL)
LOAD DATA PROJECT TITLE _ NAME DATA FILLED UP ON
(ELECTRICAL) [SYSTEM COMPRESSED AIR SYSTEM | SIGN. DATA ENTERED ON
DEPTT. / SECTION ELECTRICAL SHEET 1OF 1| REV. 00 DE’S SIGN. & DATE 134 of 298, 7810/12
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Standard Deliverables of C&I department for MAX Packages for customer submission

7L/043/. ‘86T JO E61

stno. |Drawing no. Drawing/Document title Category Remarks
1 PE-DM-XXX-145-1900 CONTROL SYSTEM FOR MECHANICAL AUXILIARY SYSTEMS A
FOR MAUX PACKAGES WITH PLC BASED CONTROL SYSTEM
1 PE-V9-XXX-YYY-1911 PLC DATA SHEET A
2 PE-V9-XXX-YYY-1912 PLC CGNFIGURATION DIAGRAM A
3 PE-V9-XXX-YYY-1915 PANEL EXTERNAL GA DRAWING A
4 PE-V9-XXX-YYY-1917 CONTROL DESK LAYOUT/GA DRAWING A
5 PE-VO-XXX-YYY-1921 LIST OF SIGNAL EXCHANGE WITH PLANT DCS ( BOTH HARDWIRED A IF DCS IS BY CUSTOMER
& SERIAL INTERFACE)
6 PE-VI-XXX-YYY-1928 PLC QUALITY PLAN A
FOR MAUX PACKGES WITH RELAY BASED CONTROL SYSTEM
1 PE-V9-XXX-YYY-1950 LOCAL CONTROL PANEL DATA SHEET A
2 PE-VI9-XXX-YYY-1952 PANEL EXTERNAL GA DRAWING A
3 PE-V9-XXX-YYY-1955 LIST OF HARDWIRED SIGNAL EXCHANGE WITH DCS A IF DCS IS BY CUSTOMER
FOR MAUX PACKAGES WITH DCS CONTROL
1 NIL
Note:
1 Deliverables at 'A' above shall be for a project
2 Deliverables at 'B', 'C', 'D' shall be for each applicable MAUX packages
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QUALITY PLAN NO.: PE-QP-999-145-1036____
s STANDARD QUALITY PLAN VOLUME B
FOR SECTION D
PROGRAMMABLE LOGIC CONTROLLER REV. NO. o1 DATE: 24.08.2007
PEM :: C&l SHEET 1 OF
* Type/Method | Extent Format Agency °
M n_-. ow_s%qwmwﬂ_: Characteristics Checked Cate of of .”M“”MMW >omﬂﬂ”,”ow of gency Remarks
' P gory Check Check Records P w \'
1.0 Materials
"~ | IComponents
Physical Inspection for
Dimensions, Painting, Cutouts,
Lifting / Locking Arrangements, Contract As per ref BHEL
11 mem_mm & Control Components, Drawing Pocket, MA Visual 100% specifications, documents. Quality 3/2 2 1
’ Mounting accessories, Plinth & ° Approved GA No physical Inspection
AV Pads, Cable Gland Plates, Drawings, BOQ | damage. Report.
Hardwares, Hinges, Louvers &
Filters, Fans & Panel Lamps
MM%MH mm_ mw_w\mnmoxm_ Physical Inspection Contract As per BHEL
y i Physical Damages " o PR reference Quality
1.2 | charger, Transformer, Dimensions MA Visual 100% specifications, documents Inspection 3/2 2 1
UPS. Mounting Accessories BOQ. Test Report Report.
Indicating Lamp,
. As per ref
%wm::cmﬂﬂﬂ%m M.ﬂm%. Physical Verification Contract documents BHEL
018 Physical Damages . ract No physical Quality
1.3 | Converters, - - MA Visual 100% specifications, . 32 2 1
Instruments, Single Dimensions BOQ damage. Test/ Inspection
Loop Controllers Accessories _‘Ommv_%mm”_o: Report
“WOBﬂMmmwmﬂwﬂzmq Physical Inspection Product
Suppl Boa_.h_mm e ldentification Labels Catalogue, Data As per ref BHEL
pply modu'es, e Physical Damages ) o sheets, P Quality
1.4 | Communication e Quantit MA Visual 100% Approved documents. Inspection 3/2 2 1
modules, Mounting uantity . Owwm uration Test Certificates mmvo:
Racks, Ethernet *  Spare Capacity -ontig port.
diagram, BOQ
@
(]
=3
[ >4
@
L
2 ! s
S _ LEGEND: * CR - Critical characteristics P - Agercy Performing the Test. 1 - BHEL
w MA - Major characteristics W - Agency Witnessing the Test. 2 - Vendor
- Minor characteristics \ - Agency Verifying the Test. 3 - Sub-vendor

_ Mi
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QUALITY PLAN NO.: PE-QP-999-145-1036____
g7y v STANDARD QUALITY PLAN VOLUME 1B
FOR SECTION D
PROGRAMMABLE LOGIC CONTROLLER REV. NO. 01 DATE: 24.08.2007
PEM :: C&l SHEET 2 OF
* Type/Method | Extent Format Agency *
MA_V. owaaﬂwmwﬂ: Characteristics Checked Cate of of nﬂvw.”””””»o s >nmww”m_”oo of gency Remarks
' P gory Check Check Records | P | W | V
CPU, Monitor, Physical Inspection Contract
Keyboard, Mouse, Identification Labels, Tech specifications
CD Drives, Printers, Specification ’ : Product ! As per BHEL
OS, System . - reference Quality
1.5 Software, Physical _.umamomm MA Visual 100% Catalogue, documents. Inspection 3/2 2 1

Engineering software Accessories Approved GA / Report
. Y Installation arrangements for Configuration ’
in the form of Computers & Printers drawing, BOQ
Licensed CD. p awing, ‘
LEGEND: * CR - Critical characteristics $ P - Agency Performing the Test. 1 - BHEL

MA - Major characteristics W - Agency Witnessing the Test. 2 - Vendor

Ml - Minor characteristics V - Agency Verifying the Test. 3 - Sub-vendor




Z1/6i9L ‘86T IO LEL

QUALITY PLAN NO.: PE-QP-999-145-1036___
gz STANDARD QUALITY PLAN VOLUME B
FOR SECTION D
PROGRAMMABLE LOGIC CONTROLLER REV. NO. 01 DATE: 24.08.2007
PEM :: C&l SHEET 3 OF 8
* Type/Method | Extent Format Agency °
Mn_v. OMB%.MMM__“: Characteristics Checked Cate of of hmo mMMquMMW >0MM_W_»MM ce of gency Remarks
: P gory | Check Check Records | P [ W[ V
2.0 | Assembly
Functional Test for
HMI/OWS devices Approved mwuwhos o | BHEL
such as Monitors, Operation . o Configuration h Quality
2.1 Keyboards, Mouse, MA Functional 100% Diagram & BOQ ﬁwﬂmmm:%ﬂmh_ Inspection 2 L !
Printers etc. and FAT Report.
system.
Approved GA
Drawing, Panel! BHEL
Hardware Functional | Physical arrangement, Wiring Visual/ Wiring Diagram, Test Qualit
2.2 | Verification. check & labeling, Continuity MA Electrical 100% IR & HV as per Certification Ins mw.\:o: 2 2 1
Checking, IR & HV test relevant Nmuon
International port.
standard
. BHEL
Healthiness of all the . All equipment to "
2.3 | Powering Up modules/equipment, associated | MA Vmﬂ_ﬁ“_,_o al 100% M%u%ﬁm:ﬂw%mmq be healthy on _nw“m_%\zo: 2 1 1
with Powering of PLC system PRl power ON R p
eport.
Healthiness of PLC modules on BHEL
2.4 | Burnin test for PLC Continuous Energisation, Visual/ Test certification | Quality
modules Temperature maintenance MA Electrical 100% FAT Procedure as per FAT Inspection 2 2 1
Report.
LEGEND: * CR - Critical characteristics $ P - Agency Performing the Test. 1 - BHEL
MA - Major characteristics W - Agency Witnessing the Test. 2 - Vendor
Mi - Minor characteristics V - Agency Verifying the Test. 3 - Sub-vendor




TL/6A9L ‘86T 10 BEL

QUALITY PLAN NO.: PE-QP-999-145-1036____
STANDARD QUALITY PLAN VOLUME I8
FOR SECTION D
PROGRAMMABLE LOGIC CONTROLLER REV. NO. 01 DATE: 24.08.2007
PEM :: C&l SHEET 4 OF
* Type/Method | Extent Format Agency °
Mn_v. owﬂ_%qwmwﬂ: Characteristics Checked Cate of of H“MM”MMM >omﬂw”w_om of gency Remarks
' gory Check Check Records | P | W ]| Vv
Factory
3.0 | Acceptance Test
(FAT)
Input Output BHEL
Functional . . Visual/ o Quality
3.1 Verification 1/0 configuration, 1/O operation MA Eletrical 100% FAT Procedure | AS per FAT Inspection 2 1 1
Report.
Processor Processor configuration, nmu_.”__w___m
3.2 | Verification Powering up, standby operation | MA Visual 100% FAT Procedure | AS per FAT _:mvmw\:o n 2 1 1
( as applicable) and Loading Report.
Power Supply Module W_F.__mm_w
3.3 | Verification Redundancy Operation MA Electrical 100% FAT Procedure | AS per FAT _:mumw\zo: 2 1 1
Report.
Communication Mmac:amaov\.ovmqmzo: of BHEL
System ommunication System, ) Quality
34 A Measurement of Response MA Electrical 100% FAT Procedure | AS per FAT . 2 1 1
Verification ) A . . Inspection
Time, Communication with third R
eport.
party system
Diagnostic BHEL
Verification Self Diagnostic features of PLC . Quality
3.5 system MA Visual 100% FAT Procedure | AS per FAT Inspection 2 1 1
Report.
Operation of PLC driven BHEL
Control Panel/Desk annunciation system, Mosaic, Qualit
3.6 | Verification Push buttons & selector MA Visual 100% FAT Procedure | AS per FAT Insp m%_ on 2 1 1
switches, Indicating lamps Report.
Software (i) Control Logics (i) BHEL
e Engineering Features (i) HMI . o Quality
3.7 | Verification Features MA Visual 100% FAT Procedure | AS per FAT Inspection 2 1 1
Report.
LEGEND: * CR - Critical characteristics $ P - Agency Performing the Test. 1 - BHEL
MA - Major characteristics W - Agency Witnessing the Test. 2 - Vendor
Mi - Minor characteristics V - Agency Verifying the Test. 3 - Sub-vendor
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QUALITY PLAN NO.: PE-QP-999-145-1026
geyz o STANDARD QUALITY PLAN VOLUME 1B
FOR SECTION D
PRESSURE AND DIFFERENTIAL PRESSURE GAUGES REV. NO. o1 DATE: 16.05.2007
PEM :: C&l SHEET 1 OF 2
* Type/Method | Extent Format Agency °
Mn_v. nw-:%wmwﬂn ! Characteristics Checked Cate of of .”HMHMMW >oMMu..”Moo of gency Remarks
' P gory Check Check Records P w Vv
1.0 | Materlal /
Components
1.1 | Casing, 1. Chemical composition MA Chemical Test | One Approved drg./ | Relevant raw Test 3/2 - 2,1# | # Compliance
Bourdon_tube; and Sample | data sheet/ material std. Certificate certificate to
Movement from BHEL Spec. be verified.
each lot
2.  Workmanship, finish and MA Visual, 100% Approved drg./ | Approved drg./ | Inspection | 3/2 — 2,1#
dimensions Measurement data sheet / data sheet / Report /
BHEL Spec. BHEL Spec. Log Book
1.2 | Switch® Contact type & number MA Visual 100% Approved drg./ | Approved drg./ | Test 3 - 2,1# | ®Applicable
data sheet / data sheet / Certificate/ for gauge with
BHEL Spec. BHEL Spec. Inspection switch device
Report
2.0 | Assembly 1. Marking — Tag No., Model, MA Visual 100% -do- -do- Inspection | 2 1 —_
Range Report
2. Workmanship MA Visual 100% -do- -do - -do- 2 1 -
3. Dial size, scale graduation | MA Visual 100% -do- -do- -do - 2 1 —
4. End connections MA Measurement 100% -do- -do - -do - 2 1** 1 **10% of total
quantity with
minimum of 2
piece / type &
size
®5. Switch — contact type & MA Visual 100% -do- -do- Inspection | 2 1 —
nos. Report
3.0 | Routine Test 1. Calibration, accuracy, CR Measurement | 100% -do - -do- -do- 2 1 1
Hysteresis, overload, set
point adjustment® /
repeatability
_ LEGEND: * CR - Critical characteristics fp o Agency Performing the Test. 1 - BHEL
MA - Major characteristics W - Agency Witnessing the Test. 2 - Vendor
Mi - Minor characteristics V - Agency Verifying the Test. 3 - Sub-vendor




| QUALITY PLAN NO.; PE-QP-999-145-1026
grysery STANDARD QUALITY PLAN VOLUME B
FOR SECTION D
PRESSURE AND DIFFERENTIAL PRESSURE GAUGES REV. NO. ot DATE: 16.05.2007
PEM :: C&l SHEET 2 OF 2
* Type/Method | Extent Format Agency $
Mn_u. OMBMMMM-.__: Characteristics Checked Cate of of HMM”MMW >o_mﬂﬂ.=””oo of gency Remarks
. P gory Check Check Records | P | W [ V
2. Hydraulic Test CR Measurement 100% Approved drg./ | No Leakage Inspection | 2 ™ 1
data sheet / Report
BHEL Spec.
@3. IR, HV CR Measurement 100% Relevant Relevant -do- 2 1™ 1
standard standard
4.0 | Type Test 1. Enclosure Protection Class | CR Verification Each Approved drg./ | Approved drg./ | Test 2 - 1e oType Test
type data sheet / data sheet / Certificate Certificate to
BHEL Spec. BHEL Spec. be verified
2. Blow out disc CR Verification Each -do- -do- -do- 2 - 2e
type
®3. Switch contact rating CR Verification Each -do - -do- -do- 2 - 2e
type
5.0 | Painting Shade & Finish MA Visual 100% Approved drg./ | Approved drg./ | Inspection | 2 — 2
data sheet / data sheet / Report
BHEL Spec./ BHEL Spec. /
Manufacturer’s Manufacturer's
std. std.
6.0 Packing Soundness MA Visual 100% -do- -do- -do- 2 -— —
m
i |
S
m | LEGEND: * CR - Critical characteristics % P . Agency Performing the Test. 1 - BHEL
- MA - Major characteristics W - Agency Witnessing the Test. 2 - Vendor
m Mi - Minor characteristics V - Agency Verifying the Test. 3 - Sub-vendor
o
o
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_ QUALITY PLAN NO.: PE-QP-999-145-1031
LksERivk STANDARD QUALITY PLAN VOLUME
FOR SECTION
PRESS AND DIFF PRESS SWITCHES REV. NO. DATE: 16.05.2007
PEM :: C&l SHEET OF
* Type/Method | Extent Format Agency °
M.n_v. owﬂ%ﬂmwﬂ: Characteristics Checked Cate of of nﬂohmq_:m”_mﬂ >omﬂﬂ”””nm of gency Remarks
: gory Check Check Records P 4 w _ \'
1.0 | Raw Material/
Component
Sensing Element, 1. Chem. Composition MA Chemical 1 BHEL Spec. / Relevant TestReport | 3/2 | — 21 Relevant
Casing, Contact, Analysis sample | Approved data material compliance
Process Connection from sheet standard certificate to
each lot be verified.
2. Make, Marking, Damage MA Visual 100% BHEL spec. / BHEL spec. / Log Book 2 — -
and Cracks manufacturer manufacturer
standard standard
3. Leakage (Element Conn.) MA Pressure Test | 100% Manufacturer No Leak Log Book 2 -— -
standard
Micro Switch 1. No. and type of contacts MA Visual 100% BHEL Spec. / BHEL Spec. / Log Book 32 | — 2.1
Approved data Approved data
sheet sheet
2. Continuity CR Electrical 100% Manufacturer To have Log Book 32 | — 21
standard continuity
2.0 | Final Inspection
2.1 | Assembly 1. Marking: Range, Model, MA Visual 100% BHEL Spec. / BHEL Spec. / Inspection 2 1 - 10% to be
Tag No. Sl.No. Approved data Approved data Report witnessed by
sheet sheet BHEL
1
H 2. Correct assembly, MA Visual 100% Manufacturer Manufacturer Log Book 2 1 - -do -
workmanship and finish standard standard
LEGEND: * CR - Critical characteristics $ P - Agency Performing the Test. 1 - BHEL
MA - Major characteristics W - Agency Witnessing the Test. 2 - Vendor
Ml - Minor characteristics V - Agency Verifying the Test. 3 - Sub-vendor




QUALITY PLAN NO.: PE-QP-999-145-1031 |
Feys o STANDARD QUALITY PLAN VOLUME )
FOR SECTION D
PRESS AND DIFF PRESS SWITCHES REV. NO. o1 DATE: 16.05.2007
PEM :: C&l SHEET 2 OF
* Type/Method | Extent Format Agency °
Mn_.. owa%qwmwﬂ» / Characteristics Checked Cate of of nﬂﬂ”"‘”ﬁ”ﬂm >nmﬂﬂ””ow of gency Remarks
. P gory Check Check Records | P | W [ V
3. Connection MA Visual & 100% BHEL Spec. / BHEL Spec. / Inspection 2 1 - 10% to be
Measurement Approved data Approved data Report witnessed by
sheet sheet BHEL
4. Scale Marking MA Visual 100% BHEL Spec. / BHEL Spec. / Inspection 2 1 - -do -
Approved data Approved data Report
sheet sheet
5. Cleanliness MA Visual 100% Manufacturer Free from Log Book 2 1 - -do -
standard scratches dirt
etc.
6. Overall Dimension MA Measurement 100% BHEL Spec. / BHEL Spec. / Inspection 2 1 — -do-
Approved drg. Approved drg. Report
2.2 | Routine Test 1. Overload CR Measurement 100% BHEL Spec. / BHEL Spec. / Test Report | 2 1 1 -do-
Approved data Approved data
sheet sheet
2. Repeatability CR Measurement 100% BHEL Spec./ BHEL Spec./ Test Report | 2 1 1 -do-
Approved data Approved data
sheet sheet
3, Set point adjustment CR Measurement 100% BHEL Spec./ BHEL Spec. / Test Report | 2 1 1 -do -
Approved data Approved data
sheet sheet
4, Differential CR Measurement 100% BHEL Spec. / BHEL Spec. / Test Report | 2 1 1 -do-
o Approved data Approved data
o sheet sheet
o
~
2 LEGEND: * CR - Critical characteristics * P . Agency Performing the Test. 1 - BHEL
w MA - Major characteristics W - Agency Witnessing the Test. 2 - Vendor
Mi - Minor characteristics V- Agency Verifying the Test. 3 - Sub-vendor




_ QUALITY PLAN NO.: PE-QP-999-145-1031
Frus T STANDARD QUALITY PLAN VOLUME )
FOR SECTION D
PRESS AND DIFF PRESS SWITCHES REV. NO. ot DATE: 16.05.2007
PEM :: C&l SHEET 3 OF
* Type/Method | Extent Format Agency *
Mn_v. OMBHMHM”: Characteristics Checked Cate of of nﬂwh”ﬁ””ﬂ >omww”w_nm of gency Remarks
’ P gory Check Check Records P ﬁ w Vv
5. Contact Rating CR Measurement 100% BHEL Spec./ BHEL Spec. / Inspection 2 —_ 1 Manufacturer
Approved data Approved data Report compliance
sheet sheet certificate to
be verified.
6. Insulation Resistance & HV | CR Electrical 100% Relevant Relevant Test Report | 2 1 1 10% to be
standard standard witnessed by
BHEL
7. Calibration Test CR Measurement 100% BHEL Spec. / BHEL Spec. / Test Report | 2 1 1 -do -
Approved data Approved data
sheet sheet
8. Accuracy Test CR Measurement 100% BHEL Spec. / BHEL Spec. / Test Report | 2 1 1 -do-
Approved data Approved data
sheet sheet
2.3 | Type Test 1. Weatherproofness CR Measurement 1 BHEL Spec. / BHEL Spec. / Test Report | 3/2 | — 1 Vendor to
sample / | Approved data Approved data furnish test
design sheet sheet report for
verification
3.0 | Packing Soundness of packing MA Visual 100% BHEL Spec. BHEL Spec. Log Book 32 |2 -
!
m
=i
[
©
~
2 LEGEND: * CR - Critical characteristics $ P . Agency Performing the Test. 1 - BHEL
w MA - Major characteristics W - Agency Witnessing the Test. 2 - Vendor
MI - Minor characteristics V - Agency Verifying the Test. 3 - Sub-vendor
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QUALITY PLAN NO.: PE-QP-999-145-1025
STANDARD QUALITY PLAN VOLUME I8 |
FOR SECTION D
RESISTANCE TEMPERATURE DETECTOR AND THERMOWELL REV. NO. 00 DATE: 15.03.99
PEM :: C&l SHEET 1 OF 2
* Type/Method | Extent Format Agency $
M._v. ow:.h,wmwﬂ: Characteristics Checked Cate of of Q_MHM”MMW >omwﬂnn ce of Joncy Remarks
i P gory Check Check _amoo_.nmL,‘v‘_'i r<
1.0 | Raw Material /
Component
1.1 | Resistance sheath Material composition CR Chemical Sample | Approved data Relevant Test 32 | — 2,14 | sRelevant
testing sheet, BHEL material std. Certificate compliance
Spec. certificate to
be verified.
1.2 | Protective Sheath Material composition MA Chemical Sample | Approved data Relevant Test 32 | — 2,1s
testing sheet, BHEL material std. Certificate
Spec.
1.3 | Terminal Head Material composition MA Chemical Sample | Approved data Relevant Test 32 | — 21s
testing sheet, BHEL material std. Certificate
Spec.
1.4 | Thermowell® 1. Chemical properties CR Chemical One Approved data Relevant Test 32 | — 21
composition sample / | sheet, BHEL material std. Certificate
Lot Spec.
2. Dimensions (wall thickness | MA Measurement | 100% Approved drg., Approved drg., Inspection | 2 1e 1 +BHEL to
concentrity of bore, OD & BHEL Spec. BHEL Spec. report witness 25%
length) Samples
3. Threading MA Thread 100% Approved data Approved data Inspection 2 21, {1
matching sheet/drg., sheet/drg., Report
BHEL Spec. BHEL Spec.
4, Leak Test CR Hydro test at 100% Approved drg., Approved drg., Inspection 32 |21 | - ®IBR
1.5 times BHEL Spec. BHEL Spec. Report certificate
design press. wherever
specified to
be verified.
2.0 | Final Inspection
2.1 | RTD Assembly 1. Workmanship MA Visual 100% BHEL Spec. BHEL Spec. Log Book 2 21, |1
2. Marking MA Visual 100% BHEL Spec. BHEL Spec. Log Book 2 2,1, |1
LEGEND: * CR - Critical characteristics $ P - Agency Performing the Test. 1 - BHEL
MA - Major characteristics W - Agency Witnessing the Test. 2 - Vendor
Ml - Minor characteristics V - Agency Verifying the Test. 3 - Sub-vendor
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QUALITY PLAN NO.: PE-QP-999-145-1025
STANDARD QUALITY PLAN VOLUME IB
FOR SECTION D
RESISTANCE TEMPERATURE DETECTOR AND THERMOWELL REV. NO. 00 DATE: 15.03.99
PEM :: C&l SHEET 2 OF 2
* Type/Method | Extent Format Agency °*
Mn_v. OMB.“MMMH ! Characteristics Checked Cate of of nﬂvohmﬂw_”m >nﬂﬂw”ﬁnm of gency Remarks
: P gory Check Check Records P w \Y
3. Dimensions MA Measurement 100% BHEL Spec. BHEL Spec. Log Book 2 21, [ 1
2.2 | Routine Tests 1. Calibration (Resis Vs. CR Measurement 100% Approved drg. BHEL Spec. Test Report | 2 2 1
Temp.) 1S:2848 1S:2848
2. Insulation Resistance MA Electrical 100% 1S:2848 1S:2848 Test Report | 2 1 —_
3. Resistance Tolerance MA Thermal Elect. | 100% 1S:2848 1S:2848 Test Report | 2 1 -
4, Thermal Response time CR Measurement | Sample | 1S:2848 1S:2848 Test 2 1 -
Certificate
2.3 | Type Test 1. Immersion error Test MA Measurement Sample | 1S:2848 1S:2848 Test 32 | — 1
Certificate
2. Thermoelectric Effect MA Measurement | Sample | 1S:2848 1S:2848 Test 32 | — 1
Certificate
3. Vibration Test CR Measurement | Sample | 1S:2848 1S:2848 Test 32 | - 1
Certificate
4. Enclosure protection test CR Sample | BHEL Spec. BHEL Spec., Test 32 | - 1 o Test
Approved data Certificatee certificates to
sheet. be verified.
3.0 | Packing Soundness of packing MA Visual 100% BHEL Spec. BHEL Spec. Log Book 32 |2 —
LEGEND: * CR - Critical characteristics $ P - Agency Performing the Test. 1 - BHEL
MA - Major characteristics W - Agency Witnessing the Test. 2 - Vendor
Mi - Minor characteristics V - Agency Verifying the Test. 3 - Sub-vendor




QUALITY PLAN NO.: PE-QP-999-145-1033
FEUs o7 STANDARD QUALITY PLAN VOLUME
FOR SECTION
LEVEL SWITCHES REV. NO. DATE: 15.03.99
PEM :: C&l { SHEET OF 3
* Type/Method | Extent Format Agency °
M n_v. oMBMMMMﬂ» / Characteristics Checked Cate of of Q_MMHHMMW >oﬂMwHMom of gency Remarks
) P gory Check Check Records | P [ W [ v
1.0 | Raw Material/
Component
1.1 | Non Wetted Parts Physical, Chemical properties MA Physical, 1/ Cast | BHEL Spec/ Relevant Test Report | 3/2 | — 2,1* | *Relevant
Chemical Approved drg./ | material compliance
Analysis data sheet standard certificate to
be verified.
1.2 | Float Assembly & Physical for float only & MA Physical, 1/Batch | AISI:316 / BHEL | AISI:316 / BHEL | Test 32 |- 2,1*
Wetted Parts chemical properties for all Chemical spec./drg./ spec. / drg. / Certificate
wetted parts including float Analysis Approved data Approved data
assembly sheet sheet / Relevant
material std.
1.3 | Chamber Dimensions & leak tightness MA Measurement, | 100% BHEL Spec/ BHEL Spec/ Internal 32 |2 1
visual, hyd. Approved drg./ | Approved drg./ | inspection
test data sheet data sheet report
1.4 | Float Leak tightness MA Hyd. test 100% BHEL Spec/ No leakage Internal 32 |2 1
Approved drg./ inspection
data sheet report
1.5 | Switch 1.. Make, type and rating MA Visual 100% BHEL / Mfr. BHEL / Mfr. Internal 32 | — 21
spec. spec. inspection
report
2. Contact Continuity CR Electrical 100% BHEL / Mfr. BHEL / Mfr. To have 32 | - 2,1
spec. spec. continuity
2.6 | Final Inspection
m 2.7 { Assembly 1. Marking: Range, Model, MA Visual 100% BHEL Spec. / BHEL Spec. / Inspection 2 1 -
o Tag No. SI.No. Approved data Approved data Report
w sheet sheet
@
- ; ;
m , LEGEND: * CR - Critical characteristics P - Agency Performing the Test. 1 - BHEL
m,w | MA - Major characteristics W - Agency Witnessing the Test. 2 - Vendor
_ Mi - Minor characteristics V- Agency Verifying the Test. 3 - Sub-vendor
{




QUALITY PLAN NO.: PE-QP-999-145-1033
Fysom STANDARD QUALITY PLAN VOLUME B
FOR SECTION D
LEVEL SWITCHES REV. NO. 00 DATE: 15.03.99
PEM :: C&l SHEET 2 OF 3
* | Type/Method | Extent Format Agency $
M ._v. OMBMMMM”: Characteristics Checked Cate of of .”MM”MMM@ >omﬂwﬂmoo of gency Remarks
. P gory Check Check Records | P | W | V
2. Correct assembly, MA Visual 100% Manufacturer Manufacturer Log Book 2 1 —_
workmanship and finish standard standard
3. Connection MA Visual & 100% BHEL Spec./ BHEL Spec. / Inspection 2 1 -
Measurement Approved data Approved data Report
sheet sheet
4. Scale Marking MA Visual 100% BHEL Spec. / BHEL Spec. / Inspection 2 1 -
Approved data Approved data Report
sheet sheet
5. Cleanliness MA | Visual 100% Manufacturer Free from Log Book 2 1 -
standard scratches dirt
etc.
6. Overall Dimension MA Measurement 100% BHEL Spec. / BHEL Spec. / Inspection 2 1 -—
Approved drg. Approved drg. Report
2.2 | Routine Test 1. Overload CR Measurement 100% BHEL Spec. / BHEL Spec. / Test Report | 2 1% [ 1 “BHEL to
Approved data Approved data witness 25%
sheet sheet sample.
2. Repeatability CR | Measurement | 100% BHEL Spec. / BHEL Spec. / Test Report | 2 1% [ 1
Approved data Approved data
sheet sheet
- 3. Set point adjustment CR Measurement 100% BHEL Spec. / BHEL Spec. / Test Report | 2 1% |1
Approved data Approved data
sheet sheet
&
/_
m LEGEND: * CR - Critical characteristics $ P - Agency Performing the Test. 1 - BHEL
w MA - Major characteristics W - Agency Witnessing the Test. 2 - Vendor
Ml - Minor characteristics V- Agency Verifying the Test. 3 - Sub-vendor




QUALITY PLAN NO.: PE-QP-999-145-1033
T STANDARD QUALITY PLAN VOLUME B
FOR SECTION D
_lm<m_| ms\_._.o_l_mm REV. NO. 00 DATE: 15.03.99
PEM :: C&l SHEET 3 OF
* Type/Method | Extent Format Adency *
_mn_.. owioﬂwmwﬂ: Characteristics Checked Cate of of .H“H”HMMW >omﬂﬂw_uoo of gency Remarks
: p gory Check Check Records P w \Y
4, Differential CR Measurement 100% BHEL Spec. / BHEL Spec. / Test Report | 2 1¢ |1
Approved data Approved data
sheet sheet
5. Contact Rating CR Measurement 100% BHEL Spec. / BHEL Spec./ Inspection 2 -— 1 Manufacturer
Approved data Approved data Report compliance
sheet sheet certificate to
be verified.
6. Insulation Resistance & HV | CR Electrical 100% Manufacturer Manufacturer Test Report | 2 14 |1
standard standard
2.3 | Type Test 1. Weatherproofness CR Measurement 1 BHEL Spec./ 1S :2147/ Test Report | 3/2 | — 1 Vendor to
H sample / | Approved data NEMA-4 furnish test
— design sheet report
3.0 | Packing Soundness of packing MA Visual 100% BHEL Spec. BHEL Spec. Log Book 32 |2 -
N 1
A
t |
|
[=]
|
@
~
m LEGEND: * CR - Critical characteristics $ P - Agency Performing the Test. 1 - BHEL
w MA - Major characteristics W - Agency Witnessing the Test. 2 - Vendor
Ml - Minor characteristics V - Agency Verifying the Test. 3 - Sub-vendor




.. PE-QP-999-145-1003
- STANDARD QUALITY PLAN QUALITY PLAN NO -QP-999-145-1
il VOLUME e
FOR SECTION D
THERMOCOUPLE WITH THERMOWELL T o SATE 150300
PEM :: C&l SHEET 1 OF 2
* Type/Method | Extent Format Agency *
M.._v. nw:.%qwmwﬂ: Characteristics Checked Cate of of AMM“H MMM >omwﬂ”w_ ce of geney Remarks
: P gory Check Check Records P w \Y
1.0 | Raw Material /
Component
1.1 | Thermocouple wires Material composition CR | Chemical Sample | BHEL Specs. / Relevant Test 3/2 | -— | 2,1s | sRelevant
testing Appd. data sht. | material Certificate compliance
standards certificate to be
verified.
1.2 | Protective Sheath Material composition MA | Chemical Sample | BHEL Specs. / Relevant Test 32 | — |21
testing Appd. data sht. material Certificate
standards
1.3 | Terminal Head Material composition MA [ Chemical Sample | — Relevant Test 32 | — |21
testing material Certificate
. standards
1.4 | Thermowell ® 1. Chemical properties CR | Chemical test Sample | BHEL Specs / Relevant Test 32 | — | 2,1
Approved data material Certificate
sheet standard
2. Dimensions (wall thickness | MA | Measurement 100% BHEL Specs / BHEL Specs / Log Book 2 Te 1
concentricity of bore, OD Approved drgs. | Approved drgs.
and length)

3. Threading MA | Thread 100% BHEL Specs / BHEL Specs / Inspection | 2 21+ |1
matching Approved data Approved data Report

sheet. sheet.

4. Leak Test CR | Hyd.testat1.5 | 100% BHEL Specs / BHEL Specs/ Inspection 32 |21 | — ® IBR
times design Approved data Approved data Report certificate if
press. sheet. sheet. specified to

be verified.
(=
@
L
M LEGEND: * CR - Critical characteristics $ P - Agency Performing the Test. 1 - BHEL
N MA - Major characteristics W - Agency Witnessing the Test. 2 - Vendor
Ml - Minor characteristics V- Agency Verifying the Test. 3 - Sub-vendor




_ - PE-QP-999-145-1003
“ STANDARD QUALITY PLAN T e
FOR SECTION
THERMOCOUPLE WITH THERMOWELL YT % T 50399
PEM :: C&l SHEET OF 2
* Type/Method | Extent Format Agency °
Mn_v. OM-:w_u_.me”: Characteristics Checked Cate of of aﬂ.M”.,BmMMW >omﬂv_,”“no of gency Remarks
. P oty Check Check Records | P | W | V
2.0 | Final Inspection
2.1 | Thermocouple Workmanship MA | Visual 100% BHEL Specs BHEL Specs. Log Book 2 216 |1 +BHEL to
Inspection witness 25%
samples.
Marking MA | Visual 100% BHEL Specs BHEL Specs / Log Book 2 21, [ 1
Approved drgs.
| Dimensions MA | Measurement 100% BHEL Specs / BHEL Specs / Log Book 2 21, |1
Approved drgs. | Approved drgs.
2.2 | Routine Tests 1. Continuity and Polarity MA | Measurement 100% — Compliance Test Report | 2 21 | -
2. Accuracy Test (EMF vs. CR | Thermal & 100% BHEL Specs Relevant Test Report | 2 21 | —
Temp. Elect standards
| 3. Insulation resistance MA | Thermal & 100% —_— Relevant Test Report | 2 1 -—
. between Element and Elect standards
sheath
4. Response Time Test MA | Thermal & 10% BHEL Specs / Relevant Test Report | 2 2 1
Elect Approved data standards
sheet
2.3 | Type Tests Enclosure protection test for CR | Testing Sample | BHEL Specs BHEL Specs / Test 32 | — 1
Head Approved data Certificate
sheet
3.0 | Packing Soundness of packing MA | Visual 100% BHEL Spec. BHEL Spec. Log Book 32 |2 -
e
[~
=
N
8
~
W LEGEND: * CR - Ciritical characteristics $ P - Agency Performing the Test. 1 - BHEL
w MA - Major characteristics W - Agency Witnessing the Test. 2 - Vendor
Ml - Minor characteristics V - Agency Verifying the Test. 3 - Sub-vendor




QUALITY PLAN NO.: PE-QP-999-145-1001
F s T STANDARD QUALITY PLAN VOLUME e
FOR SECTION D
PRESSURE / DP/LEVEL TRANSMITTER REV. NO. 00 DATE: 12.10.99
PEM :: C&l SHEET 1 OF 7
* | Type/Method | Extent Format Agency °
Mh.. owaoﬂwmwﬂ: Characteristics Checked Cate of of A”.onnn_‘amhum >omw_w”w_oo of gency Remarks
. P gory Check Check Records | P | W | V
; 1.0 | RAW MATERIAL
! INSPECTION
1.1 | Body/Casing, Cable 1. Chemical & Mech. MA Analysis 1/ Lot Tech. Specn. Tech. Specn. Test 3 — 2 Compliance
Gland and Mounting Properties Data Sheet, Mfr, | Data Sheet, Mfr. | certificate report
Bracket standard standard verification by
BHEL.
2. Dimensions MA Measurement 10% Manufacturer Manufacturer Log Book 2 - -—
Min. 3 drg. drg.
Nos.
3. Visual MA Visual 100% BHEL Spec. / BHEL Spec. / Log Book 2 — —
Approved data Approved data
sheet sheet
4. Degree of Protection CR 18-2147 1/Type | BHEL Spec./ BHEL Spec. / Test 3 - 2
(If applicable) 1S-2148 Approved data Approved data | certificate
sheet sheet
5. Leak Tightness MA Hydro Test 100% BHEL Spec. / BHEL Spec. / Log Book 2 —_ —
Approved data Approved data
sheet sheet
1.2 | Sensor (Diaphragm, 1. Material Properties MA Analysis 1/ Lot BHEL Spec. / BHEL Spec. / Test 32 | — 2
Capsule, Bellows, (Chemical & Mechanical) Approved data Approved data | certificate
Strain, Gauge, sheet sheet
Capacitance etc.)
2. Dimension MA Measurement 1/ Lot BHEL Spec. / BHEL Spec. / Test 2 - -
Approved data Approved data certificate
sheet sheet
3. Performance CR Function 100% BHEL Spec. / BHEL Spec. / Test 2 - —
Approved data Approved data certificate
sheet sheet
3 4. Type Test CR Mech. & Elect. | 1/Type BHEL Spec. / BHEL Spec. / Test 32 | — 2
Approved data Approved data certificate
< sheet sheet
i
m LEGEND: * CR - Critical characteristics $ P - Agency Performing the Test. 1 - BHEL or their agent
w MA - Major characteristics W - Agency Witnessing the Test. 2 - Vendor
Mi - Minor characteristics v - Agency Verifying the Test. 3 - Sub-vendor




cH/eI8L ‘86T 0 BBL

_ QUALITY PLAN NO.: PE-QP-999-145-1001
(FTUs T STANDARD QUALITY PLAN VOLUME B
FOR SECTION D
PRESSURE / DP/LEVEL TRANSMITTER REV. NO. 00 DATE: 12.10.98
PEM :: C&l SHEET 2 OF
* Type/Method | Extent Format Agency °
% n_u. owi%wmwﬂ_: Characteristics Checked Cate of of .WM””MMW >nmﬂw”w_”nm of gency Remarks
. P gory Check Check Records | P | W | Vv
1.3 | Gasket 1. Dimension MA Measurement | Sample | Manufacturer Manufacturer Test 32 | - 2
standard standard certificate
_ 2. Sheer Hardness MA Analysis Sample | Manufacturer Manufacturer Test 32 | — 2
standard standard certificate
1.4 | Electrical & Electronic | 1. Marking & Rating MA Visual 10% Manufacturer Manufacturer Log Book 2 - -
Components standard standard
2. Electrical Parameters CR Electrical Tests | 10% Manufacturer Manufacturer Log Book 2 - -
_ _ standard standard
_ 3. Dimensions MA Measurement 10% Manufacturer Manufacturer Log Book 2 — -
standard standard
4. Solderability MA Electrical 3/Type | Manufacturer Manufacturer Log Book 2 — —_
standard standard
1.5 | PCBs 1. Visual MA | Visual 100% — - — 32 | - 2
2. Dimensions MA Measurement 10% Manufacturer Manufacturer Log Book 32 | — 2
standard standard
3. Type Test CR Mech. & Elect. | 1/ Type | IS:7405 1S:7405 Test 32 | - 2
Tests / Batch BS:4025 BS:4025 certificate
|
|
LEGEND: * CR - Critical characteristics $ P - Agency Performing the Test. 1 - BHEL or their agent
MA - Major characteristics W - Agency Witnessing the Test. 2 - Vendor
Mt - Minor characteristics V - Agency Verifying the Test. 3 - Sub-vendor




QUALITY PLAN NO.: PE-QP-999-145-1001
STANDARD QUALITY PLAN VOLUME )
FOR SECTION D
PRESSURE / DP/LEVEL TRANSMITTER REV. NO. 00 DATE: 12.10.99
PEM :: C&l SHEET 3 OF 7
* Type/Method | Extent Format Agency °
M n_v. omamﬂwmwﬂn / Characteristics Checked Cate of of nﬂ“u””””ﬂ >oﬂﬂﬂ”ﬂoa of gency Remarks
: P gory | Check Check Records | P [ W ] v
2.0 | In-Process
Inspection
2.1 | Electrical Unit
2.1.1 | Etched PCB 1. Dimension - Trade width, MA Measurement | Sample | Manufacturer Manufacturer Inspection 2 - —
Gap etc. standard standard report
2. Defect of undercuts MA Visual Sample | Manufacturer Manufacturer Inspection 2 - —
standard standard report
3. Quality and plating of CR Visual 100% Manufacturer Manufacturer Inspection 2 - -
plating through holes. standard standard report
4. Screen printing CR Visual 100% Manufacturer Manufacturer Inspection 2 — -- Compliance
standard standard report verification
report by
2.1.2 | Component Mounting | 1. Correctness of components | MA Visual 100% Manufacturer Manufacturer Inspection 2 — - BHEL
and soldering standard standard report
2. Mounting and orientation MA Visual 100% Manufacturer Manufacturer Inspection 2 - -
standard standard report
3. Soldering defects and finish | CR Visual 100% Manufacturer Manufacturer Inspection 2 - -
standard standard report
2.1.3 | Assembled PCBs Functional check CR Electrical 100% Manufacturer Manufacturer Inspection 2 -— -—
checks before standard standard report
& after
soaking*
‘\\\.\/
I 1 [ I [
= *Soaking means subjecting PCB (Assembled) at 70 Deg. C for 72 hours at energised condition and rapid temperature
pa cycle test at 70 Deg. C and (-) 20 Deg. C for 30 minutes at each temp. (Five such cycles).
k [ _ _ _ [ [ _
~
W LEGEND: * CR - Critical characteristics $ P - Agency Performing the Test. 1 - BHEL or their agent
w MA - Major characteristics W - Agency Witnessing the Test. 2 - Vendor
M - Minor characteristics V - Agency Verifying the Test. 3 - Sub-vendor




| QUALITY PLAN NO.: PE-QP-999-145-1001
Y757 STANDARD QUALITY PLAN VOLUME I8
FOR SECTION D
PRESSURE / DP/LEVEL TRANSMITTER REV. NO. 00 DATE: 12.10.99
PEM :: C&l SHEET 4 OF 7
* Type/Method | Extent Format Agency ¢
_mﬂ_u. OMBHMMM”” ! Characteristics Checked Cate of of HM””MMW >omM_w”Mom of gency Remarks
. P gory Check Check Records | P | W | V
2.1.4 | Conformal coating Uniformity and finish of CR Visual 100% Manufacturer Manufacturer Inspection 2 - -
conformal coating on both sides standard standard report
2.2 | Mounting, Fitting, 1. Correct Mounting MA Visual 100% Manufacturer Manufacturer Log Book 2 - -
Assembly of various standard standard
mechanical parts
: 2. Defects MA Visual 100% Manufacturer Manufacturer Log Book 2 — - Compliance
standard standard verification
report by
3. Dimensions MA Measurement 100% Manufacturer Manufacturer Log Book 2 - - BHEL
standard standard
2.3 | Interconnection — Correctness of Interconnection MA Visual 100% Manufacturer Manufacturer Log Book 2 - —
Sensor to Electronic standard standard
unit
2.4 | Interconnection — Correctness of Interconnection MA Visual 100% Manufacturer Manufacturer Log Book 2 - -
Pneumatic unit / standard standard J

Electronic unit and
output / Local

- Agency Verifying the Test.

indicator.

M

<

o

~

W LEGEND: * CR - Critical characteristics $ P - Agency Performing the Test. 1 - BHEL or their agent
] MA - Major characteristics W - Agency Witnessing the Test. 2 - Vendor

Ml - Minor characteristics \' 3

- Sub-vendor
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QUALITY PLAN NO.: PE-QP-999-145-1001
FEys o STANDARD QUALITY PLAN VOLUME B
FOR SECTION D
PRESSURE / DP/LEVEL TRANSMITTER REV. NO. 00 DATE: 12.10.99
PEM :: C&l SHEET 5 OF
* Type/Method | Extent Format Agency $
M._v. OMWHMMM”_._" ! Characteristics Checked Cate of of .”“M””MMW >omﬂﬂﬁunw of gency Remarks
. gory Check Check Records P w \")
3.0 | Complete 1.  Workmanship MA Visual 100% BHEL Spec. / BHEL Spec. / Inspection 2 1 -
Transmitter Approved data Approved data report/ Log
sheet sheet Book
2. Dimension MA Measurement 100% BHEL Spec. / BHEL Spec. / Inspection 2 1 -
_ Approved data Approved data report / Log
sheet sheet Book
3. Type / Model CR Visual 10% BHEL Spec. / BHEL Spec. / Inspection 2 1 -
Approved data Approved data | report/ Log
sheet sheet Book
4. Range CR Visual 100% BHEL Spec. / BHEL Spec. / Inspection 2 1 -
Approved data Approved data report/ Log
sheet sheet Book
5. Calibrated Range CR Visual 100% BHEL Spec. / BHEL Spec. / Inspection 2 1 -
Approved data Approved data report/ Log
sheet sheet Book
6. Local Indicator / Scale MA Visual 100% BHEL Spec./ BHEL Spec. / Inspection 2 1 -
marking Approved data Approved data report / Log
T sheet sheet Book
7. Process connection type CR Measurement 100% BHEL Spec. / BHEL Spec. / Inspection 2 1 —
Approved data Approved data report / Log
sheet sheet Book
8. Wetted parts material MA Analysis 100% BHEL Spec. / BHEL Spec. / Inspection 2 -— 1
(Chemical, Approved data Approved data report / Log
Mechanical) sheet sheet Book
9. Mounting bracket type MA Visual / 10% BHEL Spec. / BHEL Spec. / Inspection 2 1 -
Dimension Approved data Approved data report / Log
_ sheet sheet Book
| 10. Calibration CR Electrical / 100% BHEL Spec. / BHEL Spec. / Inspection 2 1 —
_ Pneumatic Approved data Approved data report / Log
I sheet sheet Book
_ 11. Soaking CR Electrical 100% BHEL Spec BHEL Spec. Inspection 2 1 —_
| report/ Log
| Book
l
LEGEND: * CR - Critical characteristics $ P - Agency Performing the Test. 1 - BHEL or their agent
MA - Major characteristics W - Agency Witnessing the Test. 2 - Vendor
Ml - Minor characteristics V - Agency Verifying the Test. 3 - Sub-vendor




ZH/6igL ‘86T IO LG

_ QUALITY PLAN NO.: PE-QP-999-145-1001
Feys o STANDARD QUALITY PLAN VOLUME B
FOR SECTION D
PRESSURE / DP/LEVEL TRANSMITTER REV. NO. 00 DATE: 12.10.99
PEM :: C&l SHEET 6 OF 7
* Type/Method | Extent Format Agency °
Mn_v. nw..:%.wmw_._._.: Characteristics Checked Cate of of QNW””MMW >o_m_Mﬂ=u“om of gency Remarks
. P gory Check Check ° Records | P | W [ V
3.2 | Acceptance Tests 1. Accuracy CR Electrical 100% BHEL Spec./ BHEL Spec. / Inspection 2 1 1
_ Approved data Approved data report
sheet sheet
2. Repeatability CR Electrical 100% BHEL Spec./ BHEL Spec. / Inspection 2 1 1
Approved data Approved data report
sheet sheet
3. Dead Band CR Electrical 100% BHEL Spec. / BHEL Spec. / Inspection 2 1 1
Approved data Approved data report
sheet sheet
4. Hysterisis CR Electrical 100% BHEL Spec. / BHEL Spec. / Inspection 2 1 1
Approved data Approved data report
sheet sheet
5. HV&IR CR Electrical 100% Manufacturer Manufacturer Inspection 2 1 1
standard standard report
6. Linearity CR Electrical 100% BHEL Spec./ BHEL Spec. / Inspection 2 1 1
Approved data Approved data report
sheet sheet
7. Supply voltage variation CR Electrical 100% BHEL Spec. BHEL Spec. Inspection 2 1 1
effect report
8. Temperature variation CR Electrical 100% BHEL Spec./ BHEL Spec. / Inspection 2 1 1
effect over range Approved data Approved data report
sheet sheet
9. Overrange CR Electrical 100% BHEL Spec. / BHEL Spec. / Inspection 2 1 1
Approved data Approved data report
sheet sheet
LEGEND: * CR - Critical characteristics $ P - Agency Performing the Test. 1 - BHEL or their agent
MA - Major characteristics W - Agency Witnessing the Test. 2 - Vendor
Mi - Minor characteristics V- Agency Verifying the Test. 3 - Sub-vendor




QUALITY PLAN NO.: PE-QP-999-145-1001
Feys o STANDARD QUALITY PLAN VOLUME s
FOR SECTION D
PRESSURE / DP/LEVEL TRANSMITTER REV. NO. 00 DATE: 12.10.99
PEM :: C&l SHEET 7 OF 7
* | Type/Method | Extent Format Agency *
-ﬂ_u. OMBHMMM.H / Characteristics Checked Cate of of nﬂﬂn”ﬂhﬂ >nn_ﬂw”.m._oo of gency Remarks
. P gory Check Check Records | P | W | Vv
3.3 | Type Test 1. Surge withstand capability | CR Elect. & Mech 1/Type | ANSI-C.37 ANSI-C.37 Inspection 3 — 21
Report
. 2. Radio frequency CR Elect. & Mech 1/Type | ANSI-C.37 ANSI-C.37 Inspection 3 -— 2,1
interference Report
“ 3. Vibration effect CR Elect. & Mech 1/ Type | BHEL Spec. BHEL Spec. Inspection 3 — 21
Report
4. Electro Magnetic field effect | CR Elect. & Mech 1/Type | BHEL Spec. BHEL Spec. Inspection 3 — 2.1
Report
5. Degree of protection CR Mech. & Elect. | 1/Type [ 1S:2147 BHEL Spec. Inspection 3 — 2,1
Report
6. Explosion proofnexx (If CR Mech. & Elect. | 1/ Type | 1S:2148 BHEL Spec. Inspection 3 — 21
applicable) Report
7. DryHeat CR Thermal 1/ Type | 1S:9000 ANSI-C.37 Inspection 3 — 21 85 Deg. C for
Report 16 Hrs.
8. Damp Heat CR Thermal 1/Type | 1S:9000 ANSI-C.37 Inspection 3 — 2,1 40 Deg.C; 6
Report cycle
4.0 | Packing 1. Packing Material MA Visual 100% Manufacturer Manufacturer Log Book 2 -— 2
standard standard
2. Packeging and Marking MA Visual & 100% Manufacturer Manufacturer L.og Book 2 - 2
Measurement standard standard
&
[~
o
N
@
~
W LEGEND: * CR - Critical characteristics $ P - Agency Performing the Test. 1 - BHEL or their agent
w MA - Major characteristics W - Agency Witnessing the Test. 2 - Vendor
Mi - Minor characteristics V- Agency Verifying the Test. 3 - Sub-vendor




C1I049. ‘86T 10 GHL

N NO.: PE-QP-999-145-1028
I STANDARD QUALITY PLAN QUALTY PLA g
il VOLUME B
FOR SECTION D
LEVEL GAUGES REV. NO. 00 DATE: 01.11.2000
PEM :: C&l SHEET 1 OF 2
* Type/Method | Extent Format Agency °*
%._v. OMBMMMM”: Characteristics Checked Cate of of hﬂm”ﬂhﬂw >omﬂﬂ”w_na of gency Remarks
. p gory Check Check Records | P | W [ V
1.0 | Material /
Components
1.1 | Body, Cover, Interns, | 1. Physical, Chemical MA Physical, One Approved drg./ | Approved drg./ | Test 3/2 — 2,1# | # Compliance
Flanges, Gaskets Properties Chemical Test | Sample | data sheet/ data sheet / Certificate certificate to
from BHEL Spec. BHEL Spec. be verified.
_ each lot
2. Workmanship, finish and MA Visual, 100% Manufacturing Manufacturing Inspection | 3/2 — 2,1#
dimensions Measurement standards / standards / Report /
drgs. drgs. Log Book
1.2 | Glass Tube Strength, Transparency, MA Toughness & one Approved drg./ | Approved drg./ | Test 3 - 2,1#
dimensions Thermal sample | data sheet/ data sheet / Certificate/
shock, Visual, from BHEL Spec. BHEL Spec. Inspection
Measurement each lot Report
2.0 | Assembly 1. Marking — Tag No., Model, MA Visual 100% -do - -do - Inspection | 2 1 -
Range Report
2. Workmanship MA Visual 100% -do- -do - -do- 2 1 -
3. Scale graduation MA Visual 100% -do- -do - -do- 2 1 -—
4. Glass Opaque painting MA Visual 100% -do- -do- -do - 2 1 - For Reflex
type
5. Dimensions and end MA Measurement 100% -do- -do - -do- 2 1 -
connections
3.0 | Routine Test 1. Calibration CR Measurement 100% -do- -do- -do- 2 1 1 **10%
quantity with
minimum of 1
piece / type &
size
2. Hydro Test CR Measurement 100% -do- No Leakage -do- 2 1** 1
LEGEND: * CR - Critical characteristics $ P - Agency Performing the Test. 1 - BHEL
MA - Major characteristics W - Agency Witnessing the Test. 2 - Vendor
Mi - Minor characteristics V - Agency Verifying the Test. 3 - Sub-vendor




ZL/8Ig. ‘86T JO 861

w|_|>z U>mo OC>_I_|_|< n_l>z QUALITY PLAN NO.: PE-QP-999-145-1028
VOLUME 1B
FOR SECTION D
LEVEL GAUGES REV. NO. 00 DATE: 01.11.2000
 Cal SHEET 2 OF 2
* | Type/Method | Extent Format Agency *
Ma_v. OMBoJMMMﬂ» / Characteristics Checked Cate of of ...“MMMHMMW >nmﬂw”””oa of gency Remarks
. P gory |  Check Check Records | P [ W | Vv
4.0 Painting Shade & Finish MA Visual 100% Approved drg./ | Approved drg./ | Inspection | 2 ™ 1
data sheet / data sheet/ Report
BHEL Spec. BHEL Spec.
5.0 Packing Soundness MA Visual 100% -do- -do - -do- 2 - -
LEGEND: * CR - Critical characteristics $ P - Agency Performing the Test. 1 - BHEL
MA - Major characteristics W - Agency Witnessing the Test. 2 - Vendor
Mi - Minor characteristics V - Agency Verifying the Test. 3 - Sub-vendor




QUALITY PLAN NO.: PE-QP-999-145-1027
STANDARD QUALITY PLAN VOLUME B
FOR SECTION D
TEMPERATURE GAUGE AND THERMOWELL REV. NO. ot DATE: 16-05-2007
PEM :: C&l SHEET 1 OF
* Type/Method | Extent Format Agency $
Mn_.. OMBM_MMMﬂ: Characteristics Checked Cate of of nﬂmhn”ﬂhﬂ >omMW”Moo of gency Remarks
: P gory | Check Check Records | P [ W | V
1.0 | Raw Material / Component
1.1 | Capillary Bulb and 1. Chemical composition CR Chemical one BHEL spec. / Relevant raw Testreport | 3/2 | — (21 Relevant
Thermowell analysis sample/ | approved data material std. compliance
lot sheet certificate to
be verified by
BHEL
2. Marking, MA Visual 100% BHEL spec. / BHEL spec. / Log Book 2 - |-
Mfr. Standard Mfr. Standard
3. Dimensions MA Measurement 100% BHEL spec. / BHEL spec. / Log Book 2 e
approved doc approved doc
1.2 | Casing and Bezel 1. Material MA Chemical Sample | BHEL spec. BHEL spec. Testreport | 3/2 | — |21 Relevant
analysis compliance
certificate to
be verified by
BHEL
2. Defects MA Visual 100% Mfr. Standard Mfr. Standard Log Book 2 el
3. Dimension MA Measurement | Sample | BHEL spec./ BHEL spec. / Log Book 2 — |-
approved doc. approved doc.
4. Threading MA Thread 100% do do: Log Book 2 - —
matching
_ 1.3 | Dial 1. Size, range, scale length, MA Measurement | Sample | BHEL spec. BHEL spec. Log Book 2 - e
least-count, spacing and and Visual
graduation.
2. Colour MA Visual 100% BHEL spec. BHEL spec. Log Book 2 - —
o . 3. Resistance to dry heat and | MA Oven & Bath Sample | Mfr. Standard Mfr. Standard Testreport | 3/2 | — -
hot water
./_
W LEGEND: * CR - Critical characteristics $ P - Agency Performing the Test. 1 - BHEL
w MA - Major characteristics W - Agency Witnessing the Test. 2 - Vendor
Ml ~ Minor characteristics V - Agency Verifying the Test. 3 - Sub-vendor




QUALITY PLAN NO.: PE-QP-999-145-1027
STANDARD QUALITY PLAN VOLUME s
FOR SECTION D
TEMPERATURE GAUGE AND THERMOWELL REV. NO. o1 DATE: 16-05-2007
PEM :: C&l SHEET 2 OF 4
* Type/Method | Extent Format Agency °
MM OMBHMMMM: Characteristics Checked Cate of of n”“u“”””wm >omﬂﬂnnom of gency Remarks

) P gory Check Check Records P _ w _ v

1.4 | Complete sensing 1. Correct assembly and MA | Visual 100% Mfr. Standard Mfr. Standard Log Book 2 - -
element workmanship. drawing drawing

2. Dimensions MA Measurement 100% Mfr. Standard Mfr. Standard Log Book 2 - -
drawing drawing

3. Welding & other defects MA Visual 100% Mfr. Standard Mfr. Standard Log Book 2 - -

+ 1.5 | Thermowell & 1. Dimensions of wall | MA Measurement 100% BHEL spec. / BHEL spec. / Log Book 2 1 1 BHEL to
thickness, concentricity of approved data approved data witness 10 %
bore OD & Length. sheet / Drg. sheet/ Drg. random

samples.
2. Leak Test CR |Hyd.testat1.5 | 100% | BHELspec./ | BHELspec./ | Inspection |32 |21 |1 m__mww,wmwn.
times of design approved data approved data report specified to
_ pressure. sheet / Drg. sheet / Drg. be verified.
3. Threading MA Thread 100% BHEL spec. / BHEL spec. / Inspection 2 21 1 BHEL to
matching approved data approved data report witness 10%
sheet / Drg sheet / Drg samples.
2.0 | Final Inspection
2.1 | Assembly 1. Correct assembly, MA Visual 100% BHEL spec. / BHEL spec. / Inspection 2 1 -
workmanship and finish approved data approved data report
sheet sheet
&
xR
=
[ -4
@
®
~
m LEGEND: * CR - Critical characteristics $ P - Agency Performing the Test. 1 - BHEL
W MA - Major characteristics W - Agency Witnessing the Test. 2 - Vendor
Ml - Minor characteristics V- Agency Verifying the Test. 3 - Sub-vendor




zh/elg. ‘86T 0 AGL ..

_ QUALITY PLAN NO.: PE-QP-999-145-1027
yeys o STANDARD QUALITY PLAN VOLUME s
FOR SECTION D
TEMPERATURE GAUGE AND THERMOWELL REV. NO. o1 DATE: 16-05-2007
PEM :: C&l SHEET 3 OF 4
* Type/Method | Extent Format Agency °
_m n_.. om_:oﬂwmw”: Characteristics Checked Cate of of “ﬂm.ﬂﬂhﬂ >omﬂﬂﬂuow of gency Remarks
' P gory Check Check Records P w \'}
2. Mounting and connection MA Visual ad 100% do do Inspection 2 1 -—
measurement report
3. Dial Scale MA Visual 100% do do Log Book 2 1 -
1. Cleanliness MA | Visual 100% -=~—-—-do—-——- | Free from Log Book 2 - 2
scratches, dirt
etc.

5. Marking (S.No., Tag No.) MA Visual 100% BHEL spec. / BHEL spec. / Log Book 2 1 —_
approved data approved data
sheet sheet

2.2 | Routine Test 1. Accuracy MA Measurement 100% BHEL spec. / BHEL spec. / Test Report | 2 1 1 BHEL to
Approved data Approved data witness 10%
i Sheet. Sheet. random
Samples.

2. Overload CR Measurement 10% 125% of FSD No Damage Test Report | 2 1 -
for range upto
400 Deg. C.
110% of FSD
for range
between 400 to
500 Deg. C.
100% of FSD
for range above
500 Deg. C.

LEGEND: * CR - Critical characteristics $ P - Agency Performing the Test. 1 - BHEL
MA - Major characteristics W - Agency Witnessing the Test. 2 - Vendor
Ml - Minor characteristics V - Agency Verifying the Test. 3 - Sub-vendor




QUALITY PLAN NO.: PE-QP-999-145-1027
Feys o STANDARD QUALITY PLAN VOLUME I8
FOR SECTION D
TEMPERATURE GAUGE AND THERMOWELL REV.NO. o1 DATE: 16-05-2007
PEM :: C&l SHEET 4 OF 4
* Type/Method | Extent Format Agency °
M n_.. ow-:%wmwﬂ.» ! Characteristics Checked Cate of of hﬂm”ﬂhﬂ >omMﬂM”no of gency Remarks
. P gory Check Check Records | P | W | V
3. Response Time MA Measurement 10% ASME PTC19.3 | ASME PTC19.3 | Test Report | 2 1 1 BHEL to
witness 10%
. random
samples.
2.3 | Type Test 1. Ambient temperature MA Measurement Sample | Bulb at constant | No variation in Test 2 - 1 Existing test
compensation 0-60 Deg. C temp. & case measurement Certificate certificate
temp varied 0- (Not more
60 Deg. C than 5 year
old) shall be
furnished.
2. Weather proofness CR Measurement | Sample | BHEL spec./ BHEL spec. / Test 32 | — 1 —do-—-
Approved data Approved data Certificate
sheet. sheet.
3.0 | Packing Soundness of packing MA Visual 100% BHEL Spec. BHEL Spec. Log Book 32 |2 — Refer Note-1
Note: 1. In the absence of BHEL specification for painting, vendor to obtain BHEL's approval on their painting specification / procedure.

>

o -]

=

[ >4

@

>

~

2 LEGEND: * CR - Critical characteristics ® P - Agency Performing the Test. 1 - BHEL

w MA - Major characteristics W - Agency Witnessing the Test. 2 - Vendor

Mi - Minor characteristics V - Agency Verifying the Test. 3 - Sub-vendor
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QUALITY PLAN NO.: PS-QP-999-145-1032
STANDARD QUALITY PLAN VOLUME I8
FOR SECTION D
TEMPERATURE SWITCH REV. NO. 00 DATE: 02.11.2000
PEM :: C&l SHEET 1 OF 2
* Type/Method | Extent Format Agency ¥
M._u. ow-:%..wmwﬂ. / Characteristics Checked Cate of of nﬂﬂo”ﬁhﬂ >oMMﬂ”Mom of gency Remarks
’ P gory Check Check u Records P w \'
1.0 | Material /
Components
1.1 | Casing, Sensing 1. Physical, Chemical MA Physical, One Approved drg./ | Approved drg./ | Test 32 — 2,1% | # Compliance
Element and Properties Chemical Test | Sample | data sheet/ data sheet/ Certificate certificate to
Thermowell from BHEL Spec. BHEL Spec. be verified.
each lot
2.  Workmanship, finish and MA Visual, 100% Manufacturing Manufacturing Inspection | 3/2 — 21%
dimensions Measurement standards / standards / Report /
i drgs. drgs. Log Book
Kl
1.2 __ Switch Contact type & no. MA Visual 100% Approved drg./ | Approved drg./ -do- 3 -— 2,1#
data sheet/ data sheet /
BHEL Spec. BHEL Spec.
2.0 [ Assembly 1. Marking — Tag No., Model, MA Visual 100% -do - -do - Inspection | 2 1 -—
Range Report
2. Workmanship MA Visual 100% -do- -do- -do- 2 1 —
3. Scale graduation MA Visual 100% -do- -do- -do- 2 1 -
4. Dimensions and end MA Measurement 100% -do - -do- -do- 2 ™ 1 **25%
connections quantity with
minimum of 1
piece / type &
size
5. Switch — contact type & MA Visual 100% Approved drg. / | Approved drg./ | Inspection | 2 1™ 11
nos. data sheet / data sheet / Report
BHEL Spec. BHEL Spec.
3.0 | Routine Test 1. Calibration, accuracy, CR Measurement | 100% -do- -do - -do- 2 ™ 1
repeatability, overload, set
point adjustment,
differential
LEGEND: * CR - Critical characteristics $ P - Agency Performing the Test. 1 - BHEL
MA - Major characteristics W - Agency Witnessing the Test. 2 - Vendor
Mi - Minor characteristics V- Agency Verifying the Test. 3 - Sub-vendor




ZH0/gL ‘86T JO AgL

QUALITY PLAN NO.: PS-QP-999-145-1032
FYus T STANDARD QUALITY PLAN VOLUME B
FOR SECTION D
TEMPERATURE SWITCH REV. NO. 00 DATE: 02.11.2000
PEM :: C&l SHEET 2 OF
* Type/Method | Extent Format Agency °
Mw OM-:%MMMH ! Characteristics Checked Cate of of Q_Mo.”_o_”h”ﬂ >nﬂﬂv_.””no of gency Remarks
: P gory Check Check Records P w \'
2. HydroTest CR Measurement 100% Approved drg./ | No Leakage Inspection | 2 1™ 1
data sheet / Report
BHEL Spec.
3. IR, HV CR Measurement 100% -do- Approved drg. / -do- 2 1™ 1
data sheet/
BHEL Spec.

4.0 | Type Test 1. Enclosure Protection Class | CR Verification Each -do- -do- Test 2 - 1e oType Test
(weather proof-ness, type Certificate Certificate to
explosion proof-ness, etc.) be verified

2. Ambient temperature CR Verification Each -do- -do- -do- 2 - 1e
compensation (0 - 60°C) type
3. Switch contact rating CR Verification Each -do- -do- -do- 2 — 1e
type
5.0 | Painting Shade & Finish MA Visual 100% -do- -do- Inspection | 2 ™ 1
Report
6.0 Packing Soundness MA Visual 100% -do- -do - -do- 2 — —
LEGEND: * CR - Critical characteristics $ P - Agency Performing the Test. 1 - BHEL
MA - Major characteristics W - Agency Witnessing the Test. 2 - Vendor
MI - Minor characteristics V - Agency Verifying the Test. 3 - Sub-vendor




QUALITY PLAN NO.: PE-QP-999-145-1056
s a7 STANDARD QUALITY PLAN VOLUME
FOR SECTION
_IOO>_| OOZ.:...NO_I PANEL REV. NO. DATE: 18-05-2007
PEM :: C&l SHEET OF
* Type/Method | Extent Format Agency ¥
M ._v. OM_,:%,MMM”: Characteristics Checked Cate of of .ﬂﬂuﬂﬂhﬂ >omwﬂﬂuoo of gency Remarks
) P gory Check Check Records | P | W [ V
INCOMING
1.0 | Sheet Steel (CRCA & | 1. Chemical Composition MA Chemical Sample | 1S:1079 18:1079 Test 3 - 2
HR) analysis 1S:513 IS:513 Certificate
2. Bend Test CR Mech. test Sample | IS:1079 1S:1079 Log Book 2 -— -—
1S:513 1S:513
3. Surface finish MA Visual 100% Factory Factory Log Book 2 - -
Standard / Standard /
Sample Sample
4. Waviness MA | Visual 100% Factory No Waviness Log Book 2 — -
Standard
5. Thickness MA Measurement 100% BHEL Spec. BHEL Spec. Log Book 2 - -
6. Mill marking MA Visual 100% BHEL Spec. BHEL Spec. Log Book 2 —_ 1
2.0 | Flats/Angles/ 1. Dimensions MA Measurement Sample | 1S:2062 1S:2062 Log Book 2 - -—
Channels
2. Surface Defects MA Visual 100% Factory Factory Log Book 2 —_ -
Standard / Standard /
Sample Sample
3. Straightness MA Measurement 100% Factory Std. Factory Std. Log Book 2 —_ -
4, Mill marking MA | Visual 100% 1$:2062 1S:2062 Log Book 2 — 1
3.0 | Cables /Wires 1. Visual/ Surface defects MA Visual 100% BHEL Spec. BHEL Spec. Log Book 2 — —
and 1S:1554 or | and I1S:1554 or
1S:694 1S:694
a 2. IRand HV MA Electrical 100% BHEL Spec. BHEL Spec. Log Book 2 - -
by and IS:1554 or | and IS:1554 or
o 1S:694 1S:694
x
LEGEND: * CR - Critical characteristics $ P - Agency Performing the Test. 1 - BHEL
MA - Major characteristics W - Agency Witnessing the Test. 2 - Vendor
MI - Minor characteristics V - Agency Verifying the Test. 3 - Sub-vendor
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QUALITY PLAN NO.: PE-QP-999-145-1056
yeys-ar STANDARD QUALITY PLAN VOLUME B
FOR SECTION D
LOCAL CONTROL PANEL REV. NO. 01 DATE: 18-05-2007
PEM :: C&l SHEET 2 OF
* Type/Method | Extent Format Agency *
Mn_w. OMB%MMM”__» / Characteristics Checked Cate of of “MM”MMW >omﬂﬂ”“oo of gency Remarks
' P gory Check Check Records P w Vv
Conductor
a) Resistance MA Electrical 100% BHEL Spec. BHEL Spec.
b) Size MA Measurement 100% and 1S:1554 or and 1S:1554 or | Log Book 2 - —
c) Sheet colour MA Visual 100% 1S:694 1S:694
Type / Routine Test MA Verification 100% BHEL Spec. BHEL Spec. Log Book 3 - 2
Certificates and I1S:1554 or and 1S:1554 or
1S:694 1S:694
4.0 nmu_moiom_ " Verification at make and CR | Visual Sample | BHEL Spec. BHEL Spec. LogBook |2 — | -
omponents like Type and BOM and BOM
Annunciator
Transformers Verification of Test CR Scrutiny of 100% Relevant IS Relevant IS Log Book 2 - -
Lamps Certificates Type / Routine
Switches T.Cs.
PBs Operation / Functional CR Electrical Sample+ | Relevant Indian | Relevant Indian | Log Book 2 —_ - + for relay &
Contactors check 100%@ | Std & Catalogue | Std & Catalogue contactors
Relays only
Timers I.R. MA Electrical 100% Relevant Indian | Relevant Indian | Log Book 2 - - @ forall
Std & Catalogue | Std & Catalogue components
Space Heaters except relays
._.:mﬂawﬂmﬁ & contactors.
Indicating meters etc. H.V. MA Electrical 100% Relevant Indian | Relevant Indian | Log Book 2 - —
Std & Catalogue | Std & Catalogue
Calibration MA Electrical 100% Relevant Indian | Relevant Indian | Log Book 2 - 1
Std & Catalogue | Std & Catalogue
Pick up / Drop off Voltage MA Electrical 100% Relevant Indian | Relevant Indian | Log Book 2 - -
Std & Catalogue | Std & Catalogue
LEGEND: * CR - Critical characteristics $ P - Agency Performing the Test. 1 - BHEL
MA - Major characteristics W - Agency Witnessing the Test. 2 - Vendor
Mi - Minor characteristics V - Agency Verifying the Test. 3 - Sub-vendor
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QUALITY PLAN NO.: PE-QP-999-145-1056
ok STANDARD QUALITY PLAN VOLUME B
FOR SECTION D
LOCAL CONTROL PANEL REV. NO. 01 DATE: 18-05-2007
PEM :: C&l SHEET 3 OF 7
* Type/Method | Extent Format Agency °
M._v. OMS.WMMM..“: Characteristics Checked Cate of of nﬂ.ﬂ””””m >omww””“ ce of gency Remarks
) P gory Check Check Records P w Vv
5.0 | Misc. Components 1. Verification of Type / Make | MA Visual Sample | BHEL Spec. & BHEL Spec. & Log Book 2 -— -
like Gaskets, Mfrs. Catalogue | Mfrs. Catalogue
Terminal Blocks efc.
2. Surface defects MA Visual Sample | BHEL Spec. & BHEL Spec. & Log Book 2 — -—
Mfrs. Catalogue | Mfrs. Catalogue
3. IR/HVon Terminal Blocks | MA Electrical Sample | BHEL Spec. & BHEL Spec. & Log Book 2 - o
Mfrs. Catalogue | Mfrs. Catalogue
IN PROCESS
6.0 | Blanking / Bending / 1. Dimensions Mi Measurement 100% Approved Mfr. Approved Mfr. Log Book 2 - -
Forming drgs. drgs.
2. Surface defects after MA Visual 100% Factory Factory Log Book 2 - -
bending Standard Standard
7.0 [ Nibbling / Punching 1. Cutout Sizes Mi Measurement 100% Approved Mfr. Approved Mfr. Log Book 2 — -
drgs. drgs.
2. Deburring MA Visual 100% Approved Mfr. Approved Mfr. Log Book 2 - —
drgs. drgs.
ASSEMBLY
8.0 | Frame Assembly & 1. Dimensions MA Measurement 100% Approved drg./ | Approved drg./ | Log Book 2 - 2
Sheet fixing Mfr. Standards Mfr. Standards
2. Alignment MA Measurement 100% Approved drg./ | Approveddrg./ | Log Book 2 - 2
Mfr. Standards Mfr. Standards
3.  Welding Quality MA Visual 100% Approved drg./ | Approved drg./ | Log Book 2 - 2
Mfr. Standards Mfr. Standards
| 4. Surface defects MA Visual 100% Approved drg. / | Approved drg./ | Log Book 2 -—- 2
_ Mfr. Standards Mfr. Standards
LEGEND: * CR - Critical characteristics $ P - Agency Performing the Test. 1 - BHEL
MA - Major characteristics W - Agency Witnessing the Test. 2 - Vendor
Ml - Minor characteristics V- Agency Verifying the Test. 3 - Sub-vendor




QUALITY PLAN NO.: PE-QP-999-145-1056
Feysor STANDARD QUALITY PLAN VOLUME B
FOR SECTION D
LOCAL CONTROL PANEL REV. NO. 01 DATE: 18-05-2007
PEM :: C&l SHEET 4 OF 7
* Type/Method | Extent Format Agency $
_m.._v. owq:mﬂwﬂ_””: Characteristics Checked Cate of of AHWM””MMW >omﬂ_w”w_oo of gency Remarks
. P gory Check Check Records | P [ W [ v
9.0 | Pre-treatment and 1. Pretreatment Process MA Visual 100% Factory Factory Log Book 2 o 1
Painting Standard & Standard &
IS: 6005 IS: 6005
2. Process parameters like MA Measurement Periodic | Factory Factory Log Book 2 - 1
bath temp. concentration Standard & Standard &
etc. 1S: 6005 IS: 6005
3. Dipping / Removal Time MA Measurement 100% Factory Factory Log Book 2 - 1
Standard & Standard &
1S: 6005 IS: 6005
4. Surface quality after every | MA Visual 100% Factory Factory Log Book 2 - 1
dip Standard & Standard &
IS: 6005 IS: 6005
5. Primer after phosphating MA Visual, 100% Factory Factory Log Book 2 - 1
Thickness Standard & Standard &
1S: 6005 IS: 6005
6. Putty Application & MA Visual 100% Factory Factory Log Book 2 - 1
Rubbing after primer Standard & Standard &
IS: 6005 IS: 6005
7. Paint first coat MA Visual, 100% Factory Factory Log Book 2 - 1
Thickness Standard & Standard &
IS: 6005 IS: 6005 -
8. Putty Application and MA Visual 100% Factory Factory Log Book 2 —_ 1
Rubbing after first coat of Standard & Standard &
paint I1S: 6005 IS: 6005
9. Paint second coat MA Visual, 100% Factory Factory Log Book 2 - 1
Thickness, Standard & Standard &
Scratch test I1S: 6005 IS: 6005
Colour
adhesion
LEGEND: * CR - Critical characteristics $ P - Agency Performing the Test. 1 - BHEL
MA - Major characteristics W - Agency Witnessing the Test. 2 - Vendor
Mi - Minor characteristics \% - Agency Verifying the Test. 3 - Sub-vendor




QUALITY PLAN NO.: PE-QP-999-145-1056
Uz oy STANDARD QUALITY PLAN VOLUME )
FOR SECTION D
_|OO>_| OOZ.:NO_l _U>2m_| REV. NO. 01 DATE: 18-05-2007
PEM :: C&l SHEET 5 OF 7
* Type/Method | Extent Format Agency ¥
%n_v. OMB.“MHMM: Characteristics Checked Cate of of QMQM”H”M.M >nmﬂﬂ”.”na of gency Remarks
. P | gory Check Check Records | P [ W | V
10. | Panel Wiring 1. Wiring Layout MA Visual 100% Approved drgs. | Approved drgs. | Log Book 2 - ---
& Specs. & Specs.
2. Wiring Termination MA Visual 100% Approved drgs. | Approved drgs. | Log Book 2 — -
(Crimped Lugs) & Specs. & Specs.
3. Ferrule numbers MA Visual 100% Approved drgs. | Approved drgs. | Log Book 2 - -
& Specs. & Specs.
4. Colour of wiring MA Visual 100% Approved drgs. | Approved drgs. | Log Book 2 - 1
| & Specs. & Specs.
” 5. Size of Conductor MA Measurement 100% Approved drgs. | Approved drgs. | Log Book 2 - 1
_ & Specs. & Specs.
"11. | Component Mounting | 1. Correct components MA Visual 100% Approved drgs., | Approved drgs., | Log Book 2 —_ -
Specs. & BOM Specs. & BOM
. 2. Fixing MA | Visual 100% Approved drgs., | Approved drgs., | Log Book 2 -— -—-
Specs. & BOM Specs. & BOM
FINAL
12. | Final Inspection 1.  Workmanship MA Visual 100% Factory Factory Inspection 2 1 1
Standard Standard Report
2. Component layout MA | Visual 100% BHEL approved | BHEL approved | Inspection | 2 1 1 At Random
(neatness, accessibility & drg. / Spec. drg. / Spec. Report by BHEL,
safety) based on
100 %
internal test
reports by
Mfr.
3. Components identification MA Visual 100% BHEL approved | BHEL approved | Inspection 2 1 1
m Marking / Name plates drg. / Spec. drg. / Spec. Report 1
=l
N
;-2
LEGEND: * CR - Critical characteristics $ P - Agency Performing the Test. 1 - BHEL
MA - Major characteristics W - Agency Witnessing the Test. 2 - Vendor
Mi - Minor characteristics V - Agency Verifying the Test. 3 - Sub-vendor




QUALITY PLAN NO.: PE-QP-999-145-1056
Frus T STANDARD QUALITY PLAN VOLUME I8
FOR SECTION D
LOCAL OOZ._.xO_n PANEL REV. NO. 01 DATE: 18-05-2007
PEM :: C&l SHEET 6 OF
* Type/Method | Extent Format Agency °*
MA_U. OMB%MMM-___: Characteristics Checked Cate of of .”umhm_,_:m”“wm >oﬂﬂwﬂuoo of geney Remarks
! P _gory Check Check Records P w
4 Mounting / Proper fixing of | MA Visual 100% BHEL approved | BHEL approved | Inspection 2 1
all components drg. / Spec., drg. / Spec., Report
BOM BOM
5. Dimensions MA Measurement 100% BHEL approved | BHEL approved | Inspection 2 1
| drg. / Spec., drg. / Spec., Report
BOM BOM
6. Door functioning MA Functional 100% BHEL approved | BHEL approved | Inspection 2 1
drg. / Spec. drg. / Spec. Report
7. Paint Shade CR Visual 100% BHEL approved | BHEL approved [ Inspection 2 1 At Rand
drg. / Spec. drg. / Spec. Report om
19-75p 9-15p P by BHEL,
i i . based on
8. Paint Thickness CR Measurement 100% BHEL approved | BHEL approved | Inspection 2 1 100 %
drg. / Spec. drg. / Spec. Report internal test
reports by
9. Workmanship of Gaskets MA | Visual 100% Factory Factory Inspection | 2 1 Mfr.
Standard Standard Report
10. Wiring Layout MA Visual 100% BHEL approved | BHEL approved | Inspection 2 1
drg. drg. Report
11. Wire Termination MA Pulling Sample - Firm termination | Inspection 2 1
manually Report
12. Continuity MA Electrical 100% - Continuity OK Inspection 2 1
Report
>
=]
=}
[
[ 4
x
LEGEND: * CR - Critical characteristics § P - Agency Performing the Test. 1 - BHEL
MA - Major characteristics W - Agency Witnessing the Test. 2 - Vendor
Ml - Minor characteristics V - Agency Verifying the Test. 3 - Sub-vendor




". _ QUALITY PLAN NO.: PE-QP-999-145-1056
| (75 STANDARD QUALITY PLAN | VOLUME B
“ FOR SECTION D
) LOCAL CONTROL PANEL REV. NO. 01 DATE: 18-05-2007
i PEM: C&l SHEET 7 OF 7
* | Type/Method | Extent Format Agency *

MM. OMBHMMM”» / Characteristics Checked Cate of of nﬂ.ﬂ”””””m >omﬂﬂ”” ce of goncy Remarks
[ P gory Check Check Records | P | W | V
13. | TYPE TEST Degree of Protection CR Mech. Sample | BHEL approved | BHEL approved | Type Test 3 —_ 1

Protection spec., drg spec., drg Certificate
relevant IS- relevant IS-
! 13947 Part-1, 13947 Part-1,
_ 1S-2148. 1S-2148.
14 ROUTINE TEST IR before & after HV Test CR Electrical 100% BHEL approved | BHEL approved | Test Report | 2 1 1
spec., drg., BOM | spec., drg., BOM
& relevant IS, & relevant IS.
15 FUCTIONAL TEST 1. Control Logic Operation CR Electrical 100% BHEL approved | BHEL approved | Inspection 2 1 1
spec. / drg. spec. / drg. Report
2. Instrument Calibratio CR Electrical 10% BHEL approved | BHEL approved | Inspection 2 1 1
spec. / drg. spec. / drg. Report
3. Temperature rise CR Electrical 100% BHEL approved | BHEL approved | Inspection 2 1 1
spec/drg. & spec/drg & Report
relevant IS. relevant 1S.
3
<
=4
N
2
w LEGEND: * CR - Critical characteristics s P - Agency Performing the Test. 1 - BHEL
N MA - Major characteristics W - Agency Witnessing the Test. 2 - Vendor
MI - Minor characteristics V - Agency Verifying the Test. 3 - Sub-vendor
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STANDARD INTERCONNECTION DIAGRAM
PRESS SWITCH, VALVE LIMIT SWITCH, SOLENOID VALVE LIMIT SWITCH ETC. BINARY SENSOR CONTACT TO JBs (TYPICAL) RTD WIRING (TYPICAL)
JB NO JB JB
A BLUE > BLUE BLUE
RED 70 LCP _|0 RED TO LCP RED
v : Ist ELEMENT 10
Y H =
GRE M NC GREY GREY LCp
SPARE YELLDW m YELLOW
SCREEN ” SCREEN ; ﬁ’ SCREEN ;
_I 2 PAIR x 0.5 mm2 (G-TYPE)
2 PAIR x 0.5 mm2 (G-TYPE) — 2 PAIR x 0.5 mm2 (G-TYPE)
(Cx1.S mn2 FOR RELAY BASED LCP (SCx1.5 mm2 FOR RELAY BASED LCP)
TRANSMITTER WIRING (TYPICAL) CONTROL VALVES WIRING (TYPICAL) THERMOCOUPLE WIRING (TYPICAL)
JB POSITION TRANSMITTER JB JB
+ BLUE BLUE + YELLOW
™ 4-20mA TBA
i RED T0 LCP RED A RED -~ TO LCP
oY POSITIONER 10 m v 3
.......... SCREEN | 4-200A GREY Lep i.....SCREEN
DEMAND _
YELLOW COMPENSATING CABLE
L— 2 PAIRX0.SWM2(G TYPE) v
i 1SCREEN
‘—— 4 PAIR x 05 mm2 (F-TYPE)
=
«
(=] [
- NDOTES: Il"..lg!.-
>
Ua € iy
§ 1 FROM JB TO LCP MULIPAIR CABLE SHALL BE SELECTED BASED ON EXTENT OF GROUPING. ——_——__ | /11111
L 2. CABLE SCREENS TO BE EARTHED AT DNE END (PANEL END> DNLY. v wr | wn [ow [ wn [mme
o STANDARD INTERCONNECTION DIAGRAM
e Jaenx DRAVING NO.
— PE-DG—999—145-1003A
wre ml@ paxr | @ ] [mv. 00
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RPCL/YTPS

RAICHUR POWER CORPORATION LIMITED
YERMARUS STPS - 2 X 800 MW

TILE SPECIFICATIONS FOR INSTRUMENTS / LOCAL PANELS/ | SHEET ;1 OF 10

JUNCTION BOXES /PLC

Input/Output Modules as required in the control system for all type of field input
(4-20 mA, RTD, T/C, Digital contacts etc.) and output from the control
system are to be provided as per requirement. Electrical isolation for 1.5 KV
with optical coupler between the plant put/output and surge protection as
per |EEE 472. The hardware design shall be such that it is able to  withstand
power line disturbance. The system shall conformto ANSIVIEEE C 62.4
(Immunity to power supply line disturbance).

Contractor shall provide at least 20% wired spare capacity of input/output
modules over and above the system requirement. Contractor shall provide
built in diagnostic for easy fault detection.

System shall be able to operate in non air conditioned area. However where
PLC panels/ I-O racks are located at local areas in dusty and hot zone, PLC
panels/l-O racks shall be provided with air condition with suitable protection
class. Contractor may provide Annunciation System as integral part of PLC.
Field contacts shall be acquired through PLC only. The Annunciation sequence
logic shall be implemented as a part of PLC controllers. The No. of Annunciation
facia windows and provision of original input will be on as required basis.

Contractor shall provide electronic grounding for PLC which shall be separate
from Electrical grounding as per IS or IEEE Standard.

The Factory Acceptance Test for PLC system shall consist of a) Hardware &
Software as per BOM b) Spare capacity in cabinet for new module c¢) Current &
Power Consumption d) Power Failure Test e) Healthiness of Hardware/all
module f) On line removal of I/O card g) Accuracy Test h) Diagnostic Test i)
Functional Test ) Verification of Software k) Redundancy Test of Controller |)
Redundancy Test of power supply m) CPU loading duty cycle n) Power
failure auto restart. Any other Test as per QAP. The Type test reports also
shall be submitted for review.
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FORM NO. PEM-6666-0

SPECIFICATION NO.: PE-ID-362-145-1902
SPECIFICATION VOLUME
FOR
o SECTION
MOTORISED VALVE ACTUATOR
REV. NO. | DATE: 07.12.10
SHEET OF 3
Data Sheet A & B
DATA SHEET-A DATA SHEET-8
(TO BE FILLED BY PURCHASER) (TO BE FILLED-UP BY BIDDER)
« PROJECT 2X800 MW YERMARAS STPS
OFFER REFERENCE
*TAG NO. SERVICE | |
* DUTY O ON/ OFF O INCHING
* LINE SIZE (infeoutlet): MATERIAL [
- TGLOBE LIGATE  LIREG. GLOBE
VALVE TYPE DoLoBE
GENERAL"+ * OPENING / CLOSING TIME | |
+WORKING PRESSURE
SHALL BE SUITABLE FOR CONTINUOUS
AMBIENT CONDITION OPERATION UNDER AN AMBIENT TEMP. OF 0-55
DEG C AND RELATIVE HUMIDITY OF 0-05%
VALVE SEAT TEST PRESS BIDDER TO SPECIFY
REQUIRED VALVE TORQUE BIDDER TO SPECIFY
ACTUATOR RATED TORQUE BIDDER TO SPECIFY
CONSTRUCTION TOTALLY ENCLOSED, WEATHER PROOF, IP:55
MECHANICAL POSITION INDICATOR TO BE PROVIDED FOR 0-100% TRAVEL
DOUBLE SHIELDED, GREASE LUBRICATED ANTH
BEARINGS FRICTION.
METAL (NOT FIBRE GEARS). SELF-LOCKING TO
GEAR TRAIN FOR )
CONSTRUCTION | LIMIT SWMTCHTORQUE SWITCH B e P O STeH
AND SIZING e SPRING PRESSURE WHEN MOTOR IS DE-
ENERGIZED.
OPEN/CLOSE AT RATED SPEED AGAINST
DESIGNED DIFFERENTIAL PRESSURE AT 85% OF
RATED VOLTAGE. FOR ISOLATING SERVICE
SIZING THREE SUCCESSIVE OPEN-CLOSE OPERATIONS
OR 15 MINS. WHICHEVER IS HIGHER. FOR
INCHING{REGULA TING) SERVICE 150 STARTS/HR
MINIMUM
*REQUIRED W YES aNo
HANDWHEEL + ORIENTATION CITOP MOUNTED [ SIDE MOUNTED
TO DISENGAGE AUTOMATICALLY DURING MOTOR OPERATION.
ACTUATOR MAKE/MODEL BIDDER TO SPECIFY
mora MAKE / MODEL / TYPE/RATING | poro oo
SQUIRREL CAGE INDUCTION MOTOR, STARTING
MOTOR TYPE CURRENT LIMITED TO SIX TIMES THE RATED
CURRENT.
B ENCLOSED (BIDDER TO CONFIRM)
A: B DRG. NO. 3-V-MISC-24227 R0O
Sﬂg@;ﬁR APPLICABLE WIRING B: O DRG. NO. 3-V-MISC-24550 R0O
C: O DRG. NO. 3-V-MISC-24283 R0O0
D: O DRG. NO. 4V-MISC-90271 R11
ELECTRIC COLOUR SHADE O BLUE (RAL 5012) ENAMEL O
QCTUATOR SHAFT RPM BIDDER TO SPECIFY
4 OLR SET VALUE BIDDER TO SPECIFY
s STARTING / FULL LOAD CURRENT BIDDER TO SPECIFY
NO. OF REV FOR FULL TRAVEL BIDDER TO SPECIFY
@ PWR SUPP TO MTR / STARTER 415V, 3PH, AC

@ CONTROL VOLTAGE REQUIREMENT

TO BE DERIVED FROM THE POWER SUPPLY TO
THE STARTERO 230V O 110V

@ ENCLOSURE CLASS OF MOTOR

Owres 0OIP67 OFLAME PROOF
O IP 55, TOTALLY ENCL, SELF VENTILATED.

@ INSULATION CLASS

0O CLASS-B O CLASS-F

@ WINDING TEMP PROTECTION

B THERMOSTAT (3 Nos.,1 IN EACH PHASE)
O
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FORM NO. PEM-6666-0

HiH

SPECIFICATION
FOR
MOTORISED VALVE ACTUATOR

SPECIFICATION NO.: PE-ID-362-145-1902

VOLUME

SECTION

REV. NO.

DATE: 07.12.10

SHEET

OF 3

Data Sheet A & B

DATA SHEET-A
(TO BE FILLED BY PURCHASER)

DATA SHEET-B
(TO BE FILLED-UP BY BIDDER)

SINGLE PHASE / WRONG PHASE

SEQUENCE PROTECTION REQUIRED

INTEGRAL STARTER M REQUIRED O NOT REQUIRED
TYPE OF SWITCHING DEVICE B CONTACTORS O THYRISTORS
TYPE B CONVENTIONAL [ SMART (NON-INTRUSIVE)
TF SMART

a) SERIAL LINK INTERFACE

O INTEGRAL O FIELD MOUNTED

O FOUNDATION FIELD-BUS O PROFI-BUS
b) SERIAL LINK PROTOCOL OTCPIP O
¢) SERIAL LINK MEDIA O TWISTED PAIR Cu-CBL O CO-AXIAL Cu-CBL

OOFC

d) HAND HELD PROGRAMMER 0 REQUIRED O NOT REQUIRED
INTEGRAL ) MASTER STATION O REQUIRED O NOT REQUIRED
STARTER f) MASTER STN INTRFACE WITH DCS | [0 MODBUS aTcpPiIP
) DETAILS OF SPECIAL CABLE O ENCLOSED O NOT REQUIRED
STEP DOWN CONT. TRANSFORMER B REQUIRED
OPEN/ CLOSE PB B REQUIRED 00 NOT REQUIRED
STOP PB B REQUIRED O NOT REQUIRED
INDICATING LAMPS B REQUIRED O NOT REQUIRED
LOCAL REMOTE S/S EREQUIRED O NOT REQUIRED
STATUS CONTACTS FOR MONITORING | M REQUIRED O NOT REQUIRED
REQUIRED (O/L RELAY OPERATED,
BIG-ORAL STARTER DISTURBED CONT/POWER SUPPLY FAILED, S/S IN LOCAL,
TORQUE SWITCH OPTD. MID WAY)
INTERPOSING RELAYS REQUIRED
INTERPOSING RELAY (QUANTIT 02 NOs. W 3NOs.
INTERPOSING ¢ AL
RELAY DRIVING VOLTAGE W 20.5-24VDC a VDC
(Applicable for DRIVING CURRENT B 125mA MAX o mA MAX
integral Starter)
M > 192 ohms - <25 k ohms
LOAD RESISTANCE Os s < ohms
MFR & MODEL NO. BIDDER TO SPECIFY
TORQUE OPEN/ CLOSE M1No. O2Nos. / M1 No. [O2Nos
SWITCH | CONTACT TYPE 2NO + 2NC
(Not Applicable
for Smart RATING 5A 240V AC AND 0.5A 220V DC
Actuator) CALIBRATED KNOBS(OPEN&CLOSE TS) | REQUIRED FOR SETTING DESIRED TORQUE
ACCURACY +3% OF SET VALUE
LIMIT MFR & MODEL NO. BIDDER TO SPECIFY
SWITCH W1 No W1 No. | |
. OPEN : INT : CLOSE 2 Nos. (ADJ.
(Not Apphcable 2 Nos. ( ) [2Nos.
for Smart CONTACT TYPE 2NO + 2NC
Actuator) RATING (AC / DC) 5A 240V AC AND 0.5A 220V DC
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FORM NO. PEM-6666-0

SPECIFICATION NO.: PE-ID-362-145-1902
SPECIFICATION VOLUME nBs
FOR
SECTION D
MOTORISED VALVE ACTUATOR
REV. NO. 00 DATE: 07.12.10
SHEET 3 OF 3
Data Sheet A& B
DATA SHEET-A DATA SHEET-B
(TO BE FILLED BY PURCHASER) (TO BE FILLED-UP BY BIDDER)
;E)WS)ITION TRANSMITTER (For inching O REQUIRED O NGT REQUIRED
MFR & MODEL NO. BIDDER TO SPECIFY
- B ELECTRONIC (2 WIRE) Rl CONVERTER
POSITION TYPE
TRANSMITTER O ELECTRONIC (2 WIRE) CONTACTLESS
SUPPLY W 24V DC O
OUTPUT H 4-20mA
ACCURACY +1%FS
@SPACE HEATER REQUIRED
SPACE
HEATER @ POWER SUPPLY
@ RATING
MOTOR TERMINAL BOX REQUIRED
ACTUATOR TERMINAL BOX REQUIRED
TERMINAL ENCL CLASSMTR T.B./ACTUATORT.B. | @3dIP65s @O......... owes O......
BOX
@ EARTHING TERMINAL REQUIRED
PLUG & SOCKET(9 PIN) O REQUIRED B NOT REQUIREDD
(FOR COMMD, LS/TS FEED BACK, PoT) | O2NOS. ——
@ POWER CABLE GLAND {74 = — —
@ SPACE HEATER CABLE GLAND [ 3 ——
CABLE GLANDS
OTHER CONTROL CABLE GLANDS-1 O 1No. for BFV of CW PUMP(Cable size 2Px1.5mm2)
OTHER CONTROL CABLE GLANDS-2 QUANTITY & SIZE oo
TOTAL WEIGHT (ACTUATOR +
WEIGHT ACCESSORIES) BIDDER TO SPECIFY Kg.
NOTES:

1. SCOPE: DESIGN, MANUFACTURE, INSPECTION, TESTING AND DELIVERY TO SITE OF ELECTRIC ACTUATOR FOR INCHING OR OPEN / CLOSE DUTY.

2. CODES & STANDARDS: DESIGN AND MATERIALS USED SHALL COMPLY WITH THE RELEVANT LATEST NATIONAL AND INTERNATION STANDARD. AS A MINIMUM,
THE FOLLOWING STANDARDS SHALL BE COMPLIED WITH:
1S-9334, 1S-2147, 1S-2148, 1S-325, 1S-2959, 1S-4691 AND 1S-4722

3. TEMPERATURE RISE SHALL BE RESTRICTED TO 70 DEG. C FOR AMBIENT TEMPERATURE OF 50 DEG C.

4. CABLE GLANDS OF DOUBLE COMPRESSION TYPE, BRASS MATERIAL SHALL BE PROVIDED.

5. THE TORQUE SWITCHES SHALL BE PROVIDED WITH MECHANICAL LATCHING DEVICE TO PREVENT OPERATION WHEN UNSEATING FROM THE END POSITIONS.
THE LATCHING DEVICE SHALL UNLATCH AS SOON AS THE VALVE LEAVES THE END POSITION. IF SUCH PROVISION IS NOT POSSIBLE, THE TORQUE SWITCHES
SHALL BE BYPASSED BY END-POSITION LIMIT SWITCHES WHICH OPENS ON VALVE LEAVING END POSITION.THESE LIMIT SWITCHES ARE ADDITIONAL TO THE
NUMBER OF LIMIT SWITCHES SPECIFIED ELSEWHERE.

6. THE MOTOR SHALL OPERATE SATISFACTORILY UNDER THE +/- 10% SUPPLY VOLTAGE VARIATION AT RATED FREQUENCY, -5% TO +3% VARIATION IN
FREQUENCY AT RATED SUPPLY VOLTAGE, SIMULTANEOUS VARIATION IN VOLTAGE & FREQUENCY THE SUM OF ABSOLUTE PERCENTAGE NOT EXCEEDING 10%.

7. THE MOTOR SHALL BE SUITABLE FOR DIRECT ON LINE STARTING.

NAME
SIGNATURE
DATE

PREPARED BY

CHECKED BY

APPROVED BY

VENKAT AGRAWAL

RAVINDER RAINA

M A MANSOORI

VENDOR COMPANY SEAL

NAME

SIGNATURE
DATE

NOTES" = TO BE FILLED BY MPL (LEAD AGENCY).

@=TO BE FILLED BY ES
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ALL DIMENSIONS ARE IN MILLIMETRES. FOR TOLERANCES OF UNTOLERANCED DIMENSIONS DURING MANUFACTURE REFER RELEVANT QCP / QP.
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LCCYC—ISIN-N-¢€
‘ON_ONIAYHQ CONTACT DEVELOPMENT DIAGRAM
“4I5V_ oAC - - - - - - - - - - 1-2 | OPEN AT OVER TORQUE DURING OPENING TRAVEL
[ L ors
] B 3-4 | CLOSE AT OVER TORQUE DURING OPENING TRAVEL
24v DC INTERNAL YOUTAGE 2—1—[33 o7s |_55_|OPEN AT OVER TORGUE DURWG CLOSNG TRAVEL
I CONTROL SUPPLY 50\ e SUPPLY FOR CUSTOMER USE L —— m 7-8 | CLOSE AT OVER TORQUE DURING CLOSING TRAVEL
JLES "2 A4S WS AL I — 5 OPEN
) - _ [ 810 =
AND REMOTE Bi ] Wﬁ 05 iy —=dem=m=—=====F-4---1
L LOGIC BOARD 58 coMON oS-t -t T—]
| FORWARD (F) < 3d ‘N’ 15716 === =m——————-
& GROUP FAULT xm;;ﬂ 40 COMMON oLS—2 17-18 p=mf==
REVERSE (R) ————m—— a ' 19-20 [ftr == = = = == = = = = = = =
o q 414 'n0 72 f————————f ===~
[ 4 R “ = CLS-2 PRI Yy pymy Syy———————
I FOR ON-OFF DUTY AL
— ! En@/ ! ONLY (SPARE FOR - owcy [TERUNAL 7| ©  WTERMEDWE b (g
! g HEATER SUPPLY | & ! INCHIG DUTY) /m..m. : VALVE POSTION
M “ INDICATES CONTACT CLOSED
N N - Y [
%nnw % Q@M | o7 o e o ow | INDICATES CONTACT OPEN )
| OLR TRIP S BUTOVS FoR L. e ( ouTY) : CONTACT RATING: 5A AT 250V AC & 0.5A AT 220V DC
L e L L e T .5.
OLR Xt LocA/REMTE seLeowmcn m loon] | lg7 COMMON
- A o) -s-
I MH_ ﬂ THERMOSTAT TRIP =
ulv
M
| M
3 ~
THERMOSTAT 3 NOS 3 | SPARE
X oTS CTS OS—1  ClLS—1 O0LS—2  CLS=2 SETTING PROCEDURE OF POSITION LIMIT AND TORQUE SWITCH
r--=—19 r-=-—9 r--=-1a | iy | r-==-—9 r===-° OPEN CLOSE
=1 — ) e -k - —10)
B B O O B e AN o0 0P| AN [ 7
! AL JIE JfTL GATE VALVE OF 100 mm AND ABOVE [ o5 | ors » | cis | crs
TB_ [12[3[4] [6]e[7]s] [phohih2] i3fi4l15he] [17hsheRa 64 | N 1500 CL AND ABOVE RATINGS
SWTTCH TERMINALS FOR CUSTOMER USE ALL OTHER OATE & GLOBE VALVES | OLS | O1S * | €T {1
NOTE:~ # - CLS NOT T0 BE CONNECTED IN TRIP CIRCUFT
1. ALL TORQUE AND LIMIT SWITCHES (OTS,CTS,0LS1&2, CLS1&2) ARE WITH 2NO+2NC CONTACTS * ~ BYPASS OTS FOR INAL 5% OF TRAVEL (FOR GATE VALVES ONLY)
"INO+INC' IS TERMINATED IN TBS 1-24, REMAINING CONTACTS ARE FOR INTERNAL USE.
ANY SPARE CONTACTS WHICH ARE NOT USED INTERNALLY ARE TO BE TERMINATED IN TBS 25-32 TYDE OF PRODUCT
2. CTS — TORQUE SWITCHES FOR CW ROTATION (CLOSE) m'm. 2. | or NAME OF ELECTRICAL VALVE ACTUATORS (AC) WITH INTEGRAL STARTERS
3. OTS - TORQUE SWITCHES FOR CCW ROTATION (OPEN) 21y co CUSTOMER,/PROJECT (DRAWN FOR INTERMEDIATE POSITION OF VALVES)
> “®
4. OLS-1, OLS~2 - LIMITSWITCHES ”.ox _...Om_._.“.,"oz o_umzm mdwmm H " m.m»&-)uw mvam- ow»muoa %»ww
5. CLS-1, CLS-2 - LIMITSWITCHES FOR POSITION CLOSI cp B2E DRN [ N.P. . .10,
XT-E BHARAT HEAVY ELECTRICALS LTD.,
6. EPT ~ ELECTRONIC POSITION TRAMSMITTER mwmmm afpl UNIT: HIGH PRESSURE BOLZR PLANT. csp [D.DINAKARAN D.D 07.10.04
(POTENTIOMETRIC TYPE, FOR INCHING DUTY) s ww .M.lm 385-121 TIRUCHIRAPALLI-620014, \ppp | KARUNACHALAM KA 07.10.04
7. R1-R2-POTENTIONETER 2 x 100 OHMS (FOR ON-OFF DUTY) |REV| DATE |AITERED .mmm.mm e = @ SCALE WEIGHT (KG). | REFERENCE INFORMATIONS n
8. FOR COMMANDS & EPT EITHER INTERNALLY GENERATED 24 VDC APFD mmmmmm CODE
OR EXTERNAL SUPPLY OF 24VDC CAN BE USED wM um,mv TITLE CARD | DRAWING 0. RV
9. M ~ MOTOR 3¢ 415V 50 Hz AC SUPPLY memw” WIRING DIAGRAM (TERMINAL PLAN) | cope 3_\V—MISC=24227 |0
SEE351 FOR ACTUATOR WITH INTEGRAL STARTER |u o1

Size A3
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BHEL APPROVED SUB-VENDOR LIST FOR COMPRESSED AIR SYSTEM

S.NO.

DESCRIPTION OF
EQUIPMENTS

APPROVED SUB-VENDORS

OIL FREE SCREW
COMPRESSOR

ATLAS COPCO - PUNE
KOBELCO (KPC) — PUNE
ELGI - COIMBTORE
Ingersoll Rand - Ahmadabad

Centrifugal COMPRESSOR

ATLAS COPCO - PUNE

KOBELCO (KPC) — PUNE

ELGI - COIMBTORE
_Ingersoll Rand - Ahmadabad

AIR DRYING PLANT (HOC
TYPE -ROTARY DRUM)

ATLAS COPCO - PUNE
KOBELCO - JAPAN

AIR DRYING PLANT (HOC
TYPE — CONVENTIONAL TWIN
TOWER)

MELLCON — DELHI

DELAIR - GURGAON
SUMMITS - COIMBTORE
AIROX-NIGEN - AHMEDABAD

AIR DRYING PLANT
(REFRIGERANT TYPE)

ATLAS COPCO - PUNE
SUMMITS — COIMBTORE
DELAIR - GURGAON
SAVROE - GERMANY
MTA - ITALY

DOMNIC HUNTER - UK

AIR RECEIVER

PARKAIRE - DELHI

ARC WELD - BARODA

HEAT TRANSFER - PUNE
UNITED ENGG. WORKS — NASIK
AIROX-NIGEN - AHMEDABAD.
TEMASME VESSELEX — NOIDA.

AIR FILTERS

IAEC -
FINE FILTERS -

INSULATION MATERIAL

FGP-
LLOYDS -

BASF -

METTUR BEARDSHELL -
U.P.TWIGA -

PIPES (MS/GI)

TATA TUBE - JAMSHEDPUR
JINDAL - GHAZIABAB

SAIL - ROURKELA

SURYA ROSHNI - BAHADUR GARH

PIPES (STAINLESS STEEL)

REMI - MUMBAI
RATNAMANI - AHMEDABAD
CHOKSI - AHMEDABAD

10.

PIPE FITTINGS

MS FITTINGS - KOLKATTA
METAL LLOYDS - MUMBAI
BHARAT FORGE - PUNE
TUBE PRODUCTS - BARODA
NITIN PROFILE - BARODA

11.

BEARINGS

SKEF -
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BHEL APPROVED SUB-VENDOR LIST FOR COMPRESSED AIR SYSTEM

NORMA -
FAG -
NBC -

12.

AUTO DRAN TRAPS
(INVERTED BUCKET/ BALL
FLOAT TYPES)

DRAYTON -
GREAVES -
JN MARSHALL (SPIRAX) - PUNE

13.

ELECTRONIC DEW POINT
METER

SHAW -
GE SENSING -

14.

CAST STEEL
GATE/GLOBE/NON-RETURN
VALVES

FLUIDLINE VALVES - MUMBAI
CRESCENT - NAVI MUMBAI
LEADER - JALANDHAR

AV VALVES - AGRA

FOURESS VALVES - MUMBAI

KBL - PUNE

NITON INDUSTRIES — MUMBAI
STEEL STRONG — NAVI MUMBAI
VENUS — KOLKATTA

BDK ENGG. — HUBLI (KARNATAKA)

15.

GUN METAL
GATE/GLOBE/NON RETURN
VALVES

LEADER - JALANDHAR
AV VALVES - AGRA
SANT VALVES - JALANDHAR

16.

BALL VALVES

CRESCENT — NAVI MUMBAI
BDK — HUBLI (KARNATAKA)

MICROFINISH — HUBLI (KARNATAKA)FISHER
SANMAR — CHENNAI- CLASS 150/300,SIZE 15-200
NB, CCS,SH A216 Gr.WCB & CSS

AV VALVES — AGRAKBL — PUNE FOR CARBON
STEEL BALL VALVES ONLY.

FLUIDLINE VALVES - MUMBAI

FLOW CHEM - AHMEDABAD

M/S AKAY INDUSTRIES PVT.LTD

M/S BELGAUM AQUA VALVES PVT.LTD.

M/S ASIAN INDUSTRIAL VALVES & INSTRUMENTS,
CHENNAI

M/S CHEMTECH INDUSTRIAL VALVES PVT. LTD.
M/S DEMBLA VALVES LTD.

M/S LEADER VALVES LTD.

17.

SAFETY RELIEF VALVES

BLISS ANAND -

LEADER — JALANDHAR

JN Marshall (SPIRAX) — PUNE
KEYTONE - BARODA

18

PLC

M/S ABB LIMITED

M/S FORBES MARSHALL PVT. LTD.

M/S GE Intelligent Platforms Private Limited

M/S LARSEN & TOUBRO LTD.

M/S ROCKWELL AUTOMATION INDIA LTD.
(ALLENBRADLEY)

M/S SIEMENS LTD

M/S SCHNEIDER ELECTRIC INDIA PVT.LTD.,NEW
DELHI

19

Pressure Gauge & DPS

M/S DRESSER INDUSTRIES INC., USA
M/S GENERAL INSTRUMENTS CONSORTIUM
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BHEL APPROVED SUB-VENDOR LIST FOR COMPRESSED AIR SYSTEM

M/S INDFOS INDUSTRIES LIMITED,GHAZIABAD
M/S SWITZER INSTRUMENT LTD.

M/S SORINC., USA

M/S VASU TECH LIMITED

20

Transmitters

M/S BRISTOL BABCOCKLTD.,U.K

M/S BIRLA KENT-TAYLOR LTD.

M/S BLISS ANAND PVT.LTD.

M/S EMERSON PROCESS MANAGEMENT (INDIA)
PVT.LTD.

M/S SIEMENS LTD

M/S SBEM PVT.LTD.,PUNE

M/S SMART INSTRUMENTS LTD, BRAZIL

M/S TATA HONEYWELL LTD

M/S V. AUTOMAT & INSTRUMENTS (P) LTD.

21

Temperature gauge

M/S A.N.INSTRUMENTS PVT.LTD
M/S BUDENBERG GAUGE CO.LTD, UK

M/S DRESSER INDUSTRIES INC., USA

M/S FORBES MARSHALL (HYD) LTD.

M/S GOA INSTRUMENTS INDUSTRIES PVT.LTD
M/S GOA THERMOSTATIC INSTRUMENTS
PVT.LTD.,GOA

M/S H. GURU INSTRUMENTS (N. I.) PVT. LTD.
M/S WAAREE INSTRUMENTS LIMITED,MUMBAI

22

Temperature Switch

M/S INDFOSS (INDIA) LTD.

M/S DRESSER INDUSTRIES INC., USA
M/S SWITZER INSTRUMENT LTD.

M/S SORINC,, USA

M/S TOSHNIWAL BROTHERS (P) LTD.
M/S VASU TECH LIMITED

23

Control valve

M/S DeZURIK - COPES VULCANLTD., UK

M/S CONTINENTAL VALVES LTD.

M/S CONTROL COMPONENT INC., USA

M/S DRESSER VALVE INDIA PVT.LTD

M/S FOURESS ENGG.INDIA LTD.

M/S FISHER SANMAR LIMITED

M/S FORBES MARSHALL ARCA PVT.LTD. ,PUNE -
ENLISTED FOR CONTROL VLAVES UPTO 12" SIZE
AND ANSI RATING UPTO CLASS 1500 ONLY.

M/S WEIR VALVES & CONTROLS M.E

M/S INSTRUMENTATION LTD

M/S KOSO FLUID CONTROLS (PVT.) LTD.

M/S LESLIE CONTROLS, INC.

M/S MIL CONTROLS LTD.

M/S R.K.CONTROL INSTRUMENTS PVT.LTD

24

220V DC Ni-Cd BATTERIES

M/S HOPPECKE BATTERIEN GMBH & CO KG,
GERMANY

M/S AMCO SAFT INDIA LTD

M/S HBL POWER SYSTEMS LTD

25

220V DC LEAD ACID
BATTERIES (TUBULAR AND
PLANTE

M/S HOPPECKE BATTERIEN GMBH & CO KG,
GERMANY

M/S EXIDE INDUSTRIES LTD

M/S HBL POWER SYSTEMS LTD

26

Battery & Battery Charger

M/S AFCO INDUSTRIAL AND CHEMICALS LTD.
M/S AMCO SAFT INDIALTD
M/S AMARA RAJA POWER SYSTEMS PVT. LTD-
220V/ 24V & UPTO 1000Amps

M/S BCH ELECTRIC LIMITED. UPTO 250A HOUR

CAPACITY ONLY

M/S EXIDE INDUSTRIES LTD- LEAD ACID
BATTERIES ONLY.
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BHEL APPROVED SUB-VENDOR LIST FOR COMPRESSED AIR SYSTEM

M/S HBL POWER SYSTEMS LTD

27

LOCAL CONTROL
PANELS

M/S CONTROL & SWITCHGEAR CO. LTD.

M/S INDUSTRIAL CONTROLS & APPLIANCES P.LTD
M/S PYROTECH ELECTRONICS PVT.LTD

M/S PROCON INSTRUMENTATION PVT LTD

28

JUNCTION BOX

M/S AJMERA INDUSTRIAL & ENGINEERING WORKS-
APPROVED FOR GALVANIZED AND FRP JUNCTION
BOXES

M/S BALIGA LIGHTING EQUIPMENTS PRIVATE
LIMITED , CHENNAI

M/S DEVI POLYMERS,CHENNAI

M/S ELECTROMAC INDUSTRIES,MUMBAI

M/S K.S.INTRUMENTS PVT.LTD.,.BANGALORE

M/S MANISHA ENTERPRISE , PUNE

M/S SHRENIK & COMPANY

M/S SUCHITRA INDUSTRIES , BANGALORE

29

HT MOTORS

BHEL (INDUSTRY SECTOR)
CROMPTON GREAVES
KIRLOSKAR ELECTRIC CO LTD.
NGEF

GE-POWER

MARATHON
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RAICHUR POWER CORPORATION LIMITED 1 SECTION: C5

YERAMARUS TPS - 2x800 MW VOLUME-I
PERFORMANCE GUARANTEE AND LIQUIDATED
DAMAGES FOR PERFORMANCE Page 19 of 20

Passenger lift for service building as we enger lifts & goods lifts for
steam generator area: over load test, travel & hoist speé

COMPRESSED AIR SYSTEM:

At shop: 1. Capacity and discharge pressure of each air compressor.
2. Power consumption of each air compressor at its rated duty
Point with its own motor.

At site: 1. Paraliel operations of air compressors.
2. Capacity & dew point of air at the outlst of air drying plants of
instrument air compressors.
3. Pressure drop across the air drying plants of air compressors.
4. Vibration & noise level of air compressors, blowers of air
drying plant (if applicable)

ACW & ACW BOOSTER PUMP SYSTEM

Design hiat load, inlet and outlet temperatures of plate type heat
exchangers'gn the primary & secondary side to be demonstrated at site.
2. Capacity, head & power consumption, vibration, noise level & parallel

operation of all the pumps.
3. Pressure drop agross head exchangers on primary , secondary water

circuit.
RODM PLANT

The contractor shall guarantei the following Effluent guarantee:

UF Outlet: Turbidity — less than 1\WTU and SDI;s less than 3

Mixed bed unit —silica shall not excegd 0.015 ppm as Si O2.

Conductivity at the outlet - not greatekthan 0.1 micro MHO/CM at 25 Deg C.
PH Organic matter — about 7 { 6.8 to\{.2 ) should be practically free ( less
than 0.2 mg of KMNO4-Ltr).

MISCELLANIOUS PUMPS

Rated speed, rated capacity, power consuwiption at motor terminals,
vibrations & noise levels & paraliel operations.

DG SET

ch full synchronise

Shall be capable of starting from cold condition and r
ted load within 30

speed & rated voltage within 15 Seconds & shall take full

. A\
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TITLE DOCUMENT NO. _PE-DC-362-100-A999

PAINTING SCHEDULE

RPCL YERAMARUS TPS (2X800 MW) REV.NO. 00 DATE 06/07/2012

SHEET 1 OF 3

1.0

1.1

1.2

GENERAL PAINTING REQUIREMENTS

Painting of equipment shall be carried out as per the specifications
indicated below and attached annexure and shall conform to the relevant IS
specification/ international standards for the material and workmanship.

The following Indian Standards may be referred to for carrying out the
painting job :

IS:5 : Colours for ready mixed paints and enamels
1S:1303 : Glossary of terms relating to paints

1S:2379 : Colour code for identification of piplines

1S:1477 : Code of practice for painting of ferrous metals in

buildings (Parts | & Il)

1S:2524 : Code of practice for painting of non-ferrous metals
in buildings (Parts | & I1)

1S:2395 : Code of practice for painting of concrete, masonry
and plaster surfaces (Parts | & 11)

1S:2338 : Code of practice for finishing of wood and wood
based materials (Parts | & II)

1S:6278 : Code of practice for white washing and colour
Washing

1S:158 : Ready mixed paint, brushing, bituminous, black,

leadfree, acid, alkali, water and heat resisting

1S:2074 : Ready mixed paint, air drying, red Oxide Zinc Chrome,
priming

1S:104 : Ready mixed paint, brushing, Zinc Chrome, priming

1S: 2932 : Enamel , synthetic, exterior (a) undercoating (b)
Finishing
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TITLE DOCUMENT NO. _PE-DC-362-100-A999

ﬂﬂ[l PAINTING SCHEDULE

RPCL YERAMARUS TPS (2X800 MW) REV.NO. 00 DATE 06/07/2012

SHEET 2 OF 3

1.3 Preparation of Surfaces

All surfaces to be painted shall be thoroughly cleaned of all grease , oil,
loose mill scale , dust , rust and any other foreign matter. Mechanical
cleaning by power tool and scrapping with steel wire brushes shall be
adopted to clear the surfaces. However, in certain locations where power
tool cleaning cannot be carried out sand scrapping may be permitted with
steel wire brushes and /or abrasive paper. Cleaning with solvents shall be
resorted to only in such areas where other methods specified above have
not achieved the desired results. Cleaning with solvents shall be adopted
only after written approval of the OWNER/OWNER RESPRESENTATIVE.
The sheet steel of electrical and instrumentation panels shall be pre-treated
through chernical cleaning (7 tank) process of rinsing, degreasing, rinsing,
derusting, rinsing, phosphating and rinsing. However, in case mechanical
cleaning is also required the Contractor shall carry out the same to get a
smooth finish.

14 Primer Paint

After the surface is prepared one coat of Zinc Phosphate primer conforming
to IS 2074 shall be applied. After this first coat is dried up completely,
second coat of primer shall be applied. Primer shall be applied by brushing,
spray, roller as per manufacture recommendation to ensure a continuous
film. The dry film thickness of each coat shall be as indicated in Ann-l & Il
enclosed. Insulated surfaces will have only primer coating and no finish
painting.

1.5 Finish Paint

Synthetic enamel paint conforming to IS 2932 shall be used for finish coats.
The colour /shade for various items is listed in annexure lil. After cleaning
the dust on the dried up primer, first coat of synthetic enamel shall be
applied. After this first coat dries up hard, the surface is wet scrubbed
cutting down to a smooth finish and ensuring that at no place the first coat
is completely removed. After allowing the water to get evaporated
completely, the second finish coat of synthetic enamel paint shall be
applied.

1.6 Painting and Corrosion Protection for Pipes & Fittings

1.6.1 All uninsulated piping systems, hangers and supports shall have two coats
of Zinc Phosphate Primer (conforming to IS 2074) and finish paint using
synthetic enamel paint to give a finish coat. Shades shall be as per IS 5 or
as indicated by PURCHASER/OWNER. Service of the pipeline designations
shall be painted on all pipes at visible locations.

16.2 Before application of paint, Contractor shall clean the pipes of all mill scale,
dirt dust, soot grease, rust etc.,
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TITLE DOCUMENT NO. PE-DC-362-100-A999

A PAINTING SCHEDULE

RPCL YERAMARUS TPS (2X800 MW) REV.NO. 00 DATE 06/07/2012

SHEET 3 OF 3

1.6.3  All pipe lines, piping components shall be adequately protected against
corrosion during manufacture, fabrication, shipment and storage by
appropriate protective paint.

164 Shop fabricated equipment/items shall be dispatched with final paint.
Necessary touch up shall be done at site. Site fabricated equipment/items
shall be dispatched with primer painting only and final painting shall be
applied at site.

1.7 Painting and Corrosion Protection for Valves & Specialties

Two coats of primer of thickness as indicated in Ann-It shall be applied to all
steel and cast iron exposed surfaces as required to prevent corrosion
before dispatch. The use of grease or oil, other than light grade mineral oil,
for corrosion protection is prohibited. Bores of all vales shall be covered
immediately after testing, draining and drying with suitable plastic end
covers to avoid ingress of foreign materials.

1.8 Suggested Colour Codes for Painting

Suggested colour codes for major items shall be as per annexure lll. Colour
codes for piping shall be as per IS 2379 with necessary modifications.
Where band colour is specified for piping, same shall be provided at 30
metre intervals on long uninterrupted lines and also adjacent to valves and
junctions.

1.9 Approved Paint Makes

i) Asian Paints (l) Ltd. vi) Shalimar Paints Ltd.

ii) Berger Paints India Ltd vii) Addison Paints Ltd.

i) Goodlass Nerolac viii) Grand Polycoat

iv) Jenson & Nicholson (I) Ltd ix) Bombay Paints

v) CDC carboline (I) Ltd. x) Hemple Paints (Singapore)

xi) Jotun Paints
xii) Akzonobel coatings

2.0 PAINTING SCHEDULES

2.1 Painting schedules for various systems/ items are furnished as per
enclosed Annexures-l and Il . Vendors of different packages/ items will
furnish detailed painting schedule for customer approval during detail
engineering as per this guide specification.
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TITLE

PAINTING SCHEDULE

DOCUMENT NO. PE-DC-362-100-A999

RPCL YERAMARUS TPS (2X800 MW) REV.NO. 00 DATE 06/07/2012
SHEET 1 OF 2
Annexure-1
Paint Surface Primer Coat Intermediate Coat Finish Coat Total
Reference Preparation DFT
Scheme Grade / in
Surface Premier No. | DFT in | Intermediat | No. | DFT | Finish No. DFTin | micro
Profile Paint of Microns | e Paint of |in Paint (See | of Microns | ¢
Coa Coat| Micro | Note) Coats
ts S ns
Various type | Degreasing HB Zinc 2 35-45 -NA - - Synthetic | 2 20-25 | 110-
of and Mech. Phosphate per coat enamel per coat | 140
equipment/v | Cleaning with | (alkyd (alkyd
alve, etc. wire Medium) as med.) as
(Temp. upto | brushing/hand | per 1S:2074 per
90°C) tool 1S:2932
(Sal/St2/St3
as applicable)
LP -do - HB Zinc 2 35-45 | -NA - - Synthetic | 2 20-25 | 110-
Piping/struct Phosphate as per coat enamel per coat | 140
urals/ per 1S:2074 (alkyd
Vessels, etc. (alkyd med.) as
(Temp. upto medium) per
90°) 1S:2932
Equipment -do- Heat resistant | 2 20 per | -NA - - NA Insula | NA 40
with (Temp. Al — paint coat ted
upto 250°)
Equipment Blastcleanto | HB Epoxy 1 50 per | Epoxybased |1 50 per | Polyamide | 2 25-35 | 150-
in corrosive | Sa2'/2 resin based coat MIO coat | cured per coat | 170
areas like zinc pigmented Epoxy
CPU phosphate paint finish coat
(regeneratio primer
n) Dosing
skid, etc.
Elect. / Seven tank HB Zinc 2 35-45 | -NA - - Synthetic | 2 20-25 | 110-
Control process phosphate per coat enamel per coat | 140
Panels, etc. (alkyd (alkyd
Medium) as med.) as
per 1S:2074 per
1S:2932
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TITLE DOCUMENT NO. PE-DC-362-100-A999

PAINTING SCHEDULE

EV.NO. A 2
RPCL YERAMARUS TPS (2X800 MW) REVNO. 00  DATE 06/07/201

SHEET 2 OF 2

Notes:

1. Surface preparation shown is as per Swedish Standards SIS 05-5900 or equivalent Indian std.
Degreasing will be as per Standard SSPC-SP1.

2. Incase of insulated surfaces, only primer coats shall be applied.

3. GM/SS items with piping and G.I. pipes will not be painted. However these items carrying
under Fire Fighting System shall be painted Fire Red as per TAC guidelines. Further SS/GI
piping shall be given necessary colour banding for identification as per colour scheme.

4. All instruments shall be painted as per manufacturer standard practice.

5. All structural steel items shall be painted at site. Piping shall go with primer coating & finish
paint shall be applied at site. Equipment shall be finish painted at shop.

6. Method of painting application shall be as per paint manufacturer’s recommendation.

7. Based on above painting schedule, detailed painting schedule will be prepared by respective

Package supplier and these be submitted to RPCL for their approval.

8. This painting schedule is applicable for bought out equipment/packages of
PEM. Painting specification for various piping/ equipment in scope of various
other BHEL units like Power cycle piping, CW piping, LP piping, R.E. joints,
Butterfly valves, Power cycle valve etc., shall be furnished by unit separately.
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DOCUMENT NO. PE-DC-362-100-A999

PAINTING SCHEDULE
RPCL YERAMARUS TPS (2X800 MW) REV.NO. 00 DATE 06/07/2012
SHEET OF 2
ANNEXURE -l
Condensate/DM Water Storage Tank
Int ernal External Underneath
Surface preparation | Blast clean to SA 2.5 Hand/Power tool Blast clean to SA 2.5
cleaning/ wire brushing
to ST-2
Primer 1 coat of epoxy resin based | 2 coats of red oxide 1 coat of high build
zinc phosphate high build zinc chromate primer coal tar epoxy suitably
primer (2 pack), DFT : 50 — | (IS 2074) of 30 - 35 pigmented, DFT : 80 —
70 microns microns DFT each 100 microns
Finish 2 coats of solvent free 2 coats of synthetic N.A
epoxy paint, DFT — 35 enamel (IS — 2932) paint
microns each of 20 — 25 microns DFT
each
Total DFT 120 — 140 microns 100 — 120 microns 80 — 100 microns
NaOH Breather and Seal Pot
Inter nal External Underneath
Surface Blast clean to SA 2.5 Blast clean to SA 2.5 N.A.
preparation
Primer 1 coat of epoxy resin based | 2 coats of epoxy resin N.A.
zinc phosphate high build based zinc phosphate
primer (2 pack), DFT : 50 — | primer of 35-50
70 microns microns.
Finish 2 coats of solvent free 2 coats of polyamide N.A.
epoxy paint, DFT — 35 cured epoxy finish paint
microns each of 30-35 microns each
Total DFT 120 — 140 microns 130 — 170 microns

e
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DOCUMENT NO. PE-DC-362-100-A999

00 | DATE 06/07/2012

RPCL YERAMARUS TPS (2X800 MW) REV.NO.
SHEET 2 OF 2
ANNEXURE -l
LDO/HFO Storage Tank
Int ernal External Underneath
Surface Wire bushing ST2 (Wire Brushing/ Blast clean to SA 2.5
preparation Hand tool cleaning)
Primer NA 2 coats of red oxide 1 coat of high build
zinc chromate primer coal tar epoxy suitably
(IS 2074) of 30 - 35 pigmented, DFT : 80 —
microns DFT each 100 microns
Finish 2 coats of double boiled 2 coats of synthetic N.A
linseed oil enamel (IS — 2932) paint
of 20 — 25 microns
(DFT) each
Total DFT 100 — 120 microns 80 — 100 microns
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PAINTING SCHEDULE

DOCUMENT NO. _PE-DC-362-100-A999

RPCL YERAMARUS TPS (2X800 MW) REV.NO. 00 | DATE 06/07/2012
SHEET 1 OF 2
ANNEXURE-II}
SUGGESTED COLOUR CODES FOR PAINTING
L. ITEM/SERVICE COLOUR I1S-5 COLOUR (BAND) I1S-5
18. Structures, platforms, galleries, Dark Admirality Grey 632 - -
ladders and handrails
2.0 Fans, pumps, motors, compressors, Light Grey 631 - -
Blowers
3.0 Tanks (without insulation and
cladding)
3.1 Outdoor, Stand pipes, vent pipes Aluminum - - -
3.2 Indoor Aluminum - - -
4.0 Vessels & all other proprietary equip- | Light grey 631 - -
ment (without insulation & cladding)
5.0 Switchgear Light grey 631 - -
6.0 Control & relay panels Light grey 631/7078 of IS | - -
1650
7.0 Transformers Dark Admiralty Grey 632 - -
8.0 Machinery guards Signal red 537 - -
9.0 Piping (without insulation and
cladding)
9.1 Water System
a) | Boiler feed Sea green 217 - -
b) [ Condensate Sea green 217 Light brown 410
c) | DM Water Sea Green 217 Light orange 557
d) | Soft water Sea green 217 French blue 166
e) | Bearing cooling water Sea green 217 French blue 166
f) | Potable & filtered water Sea green 217 French blue 166
g) | Service & clarified water Sea green 217 French blue 166
h) | Raw water Sea green 217 White -
i) | Cooling water Sea green 217 French blue 166
9.2 Compressed Air System
a) | Service air Sky Blue 101 - -
b) | Instrument air blue 101 White -
93 Oil system
a) | Fuel oil Light brown 410 French Blue 166
b) | Light oil Dark Brown 412 Brilliant green 221
¢) | Lubricating oil Light brown 410 Light grey 631
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TITLE DOCUMENT NO. _PE-DC-362-100-A999

REV.NO. 00—| DATE 06/07/2012

RPCL YERAMARUS TPS (2X800 MW)

SHEET 2 OF 2

SL. ITEM/SERVICE COLOUR 1S5 COLOUR (BAND) | IS-5
NO.

d) | Contral oil Light brown 410 Light orange 557

e) | Transformer oil Light brown 410 Light orange 557
94 Gas system

a) | Carbon dioxide Canary yellow 309 Light grey 631
9.5 Fire services Fire red 536 - -
9.6 Drainage Black - - -
9.7 Stand pipes and all Vent pipes Aluminum - - -

Notes:

1. This color code basically refers to 1S:2379 for piping with necessary modifications.

2. Where band color is specified, same shall be provided at 10 meter intervals on long uninterrupted lines and
also adjacent to valves and junctions.
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RAICHUR POWER CORPORATION LIMITED SECTION: C9
4al YERAMARUS TPS - 2x800 MW VOLUME-!
y | PAINTING Page10f3
1.0 SCOPE
1.1 This section covers the painting requirements for the power plant

equipment, structures, piping etc. and any other surface required to be
painted.

CODES AND STANDARDS

Painting of equipment shall be carried out as per the specifications indicated
below and shall conform to the relevant IS specification for the materiat and
workmanship.

The following Indian Standards may be referred to for carrying out the

painting job :

IS:5 d Colours for ready mixed paints and enamels

1S:1303 : Glossary of terms relating to paints

1S:2379 : Colour code for identification of piplines

1S:1477 : Code of practice for painting of ferrous metals in
buildings (Parts | & Il)

IS:2524 : Code of practice for painting of non-ferrous metals in
buildings (Parts | & lI)

18:2395 : Code of practice for painting of concrete, masonry
and plaster surfaces (Parts | & H)

1S:2338 : Code of practice for finishing of wood and wood
based materials (Parts | & II)

1S:6278 : Code of practice for white washing and colour
Washing

1S:3140 : Code of practice for painting asbestos cement
building products

IS:158 : Ready mixed paint, brushing, bituminous, black,
lead-free, acid, alkali, water and heat resisting

1S:2074 : Ready mixed paint, air drying, red Oxide Zinc
Chrome, priming

1S:104 : Ready mixed paint, brushing, Zinc Chrome, priming

IS: 2932 : Enamel , synthetic, exterior
(a) undercoating
(b) finishing

PREPARTION OF SURFACES

All surfaces to be painted shall be thoroughly cleaned of all grease, oil, loose
mill scale, dust, rust and any other foreign matter. Mechanical cleaning by
power tool and scrapping with steel wire brushes shall be adopted to clear
the surfaces. However, in certain locations were power tool cleaning cannot
be carried out, sand scrapping may be permitted with steel wire brushes
and/or abrasive paper. Cleaning with solvents shall be resorted to only in
such areas where other methods specified above have not acmeved the
desired results. Cleaning with solvents shall be adopted only after
approval of the OWNER / ENGINEER.

\‘"? ID:—\%
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RAICHUR POWER CORPORATION LIMITED SECTION: G
4728 YERAMARUS TPS - 2x800 MW VOLUME-I
m PAINTING Page 20f 3

RAKCWUR SOWER
COMPORATION LTS

4.0 PRIMER PAINT

After the surface is prepared, one coat of Zinc Phosphate primer conforming
to 1S:2074 shall be applied. After this first coat is dried up completely,
second coat of red oxide primer shall be applied. Primer shall be applied by
brushing to ensure a continuous film without ‘holidays’. The dry film thickness
of each coat shall be minimum 30 microns.

5.0 FINISH PAINT

Synthetic enamel paint conforming to 1S:2932 shall be used for finish coats.
The colour/shade shall be as approved by the OWNER. After cleaning the
dust on the dried up primer, first coat of synthetic enamel shall be applied.
After this first coat dries up hard, the surface is wet scrubbed cutting down to
a smooth finish and ensuring that at no place the first coat is completely
removed. After allowing the water to get evaporated completely, the second
finish coat of synthetic enamel paint shall be applied.

6.0 SUGGESTED COLOUR CODES FOR PAINTING

SL. ITEM/SERVICE COLOUR I1S-5 COLOUR IS-5

NO. Grade | (BAND)

1.0 Structures, platforms, Dark 632 - -
galleries, ladders and Admirality
handrails Grey

2.0 Boiler casing, ESP and Nut Brown | 413 - -
ducting

3.0 Crane

3.1 Crane structure Golden 356 - -

- | Yellow

3.2 Trolley and hook Crimson 540 - -

Fans, pumps, motors, Light Grey | 631 - -

4.0 COMpressors
5.0 Tanks (without insulation

and cladding)
5.1 Qutdoor Aluminium | - - -
5.2 Indoor Light grey 631 - -
6.0 Vessels & all other Light grey 631 - -

proprietary equipment
{without insulation &

cladding)
7.0 Switchgear Light grey 631 - -
8.0 Control & relay panels Lightgrey | 631/70 |- -
78 of IS
1650
9.0 Turbine Golden 356 - -
Yellow fé\\\
W ELEC 2
070 2o

) B,

N
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RAICHUR POWER CORPORATION LIMITED SECTION: C9
(151N YERAMARUS TPS - 2x800 MW VOLUME-
y PAINTING Page 30l 3
SL. ITEM/SERVICE COLOUR |IS-5 COLOUR IS-5
NO. Grade | (BAND)
10.0 | Generator & exciter Lightgrey | 631 - -
11.0 | Transformers Grey - - -
| 12.0 | Machinery guards Signalred | 537 - -
$ 13.0 | Piping {without insulation
and cladding )
13.1 | Water System
Boiler feed Seagreen | 217 - -
Condensate Seagreen | 217 Light brown | 410
D M Water Seagreen | 217 Light orange | 557
Soft water Seagreen | 217 French blue | 166
Bearing cooling water Seagreen | 217 French blue | 166
Potable & filtered water Seagreen | 217 French blue | 166
Service & clarified water Seagreen | 217 Frenchblue | 166
Raw water Seagreen | 217 White -
Cooling water Seagreen | 217 French blue | 166
13.2 | Air System
Station air Sky blue 101 - -
Control air Sky biue 101 White -
13.3 | Qil system i
| Fuel oil Light brown | 410 French 166
Light oit Light Brown | 410 Brilliant 221
green
Lubricating oil Light brown | 410 Light grey 631
Transformer oil Light brown | 410 Light orange | 557
13.4 | Gas system
I
Carbon dioxide Canary ' 309 Light grey 631
yellow
Hydrogen Canary 309 Signal red 537
‘ | yellow
[13.5 | Fire services _Fire red 536 - -
"13.6 | Ash slurry pipes Black - - -
13.7 | Vacuum pipes Sky blue 101 Black -
13.8 | Fuel pipes (pulverised coal) | Light brown | 410 - | -
13.9 | Drainage Black - - [ -
Notes :

1.

modifications

This colour code basically refers to 1S:2379 for piping with necessary

Where band colour is specified, same shall be provided at 30 metre intervals
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71 = TN RAICHUR POWER CORPORATION LIMITED SECTION: F4
~ YERAMARUS TPS - 2x800 MW VOLUME-!!
e | DOCUMENT DISTRIBUTION SCHEDULE Page 10/ 2
Sl. No. | Description RPCL Contractor (BHEL) ]
Bangalore | YTPS | Consulting | PS- Units/ | Site | PMG | PSSR
1 (Thermal | (Site} | Engineer | Marketing | PEM
Design) M/s.EES | |
A Correspondence - soft copy (email) & Hard copy as per requirement
1 Post 1 Nil Nil 1" 1 1 1*
Contract 1 Nil S Nil Nil Nil Nil Nil
1 S Nit Nit 1 1 1 1
S 1 1 Nil 1 1* 1 1*
1" 1* Nil Nil 1" 1* 1 S
| 1 1 Nil 1 1* 1* 1 8 1*
B (a) | Contractor Drawings
1 Preliminary/ PDF+1 Nil PDF Nil S Nit P Nit
| resubmission | Hard copy
2 Return PDF Nil S Nil PDF | Nil P Nil
preliminary
with
comments
3 Final Nil Nil 4 Ni! S Nil P Nil
approved
drawings for
stamping
P {Hard copy)
4 Return of i) NI 3 Nil rz Nil | P Nil
stamped
copies by
EESI (Hard
copy) |
5 Distribution 4 4 Nit Nil S 4 P Nil
by contractor
(Hard copy)
6 As-Built 1CD + 1CD + Nil Nil S 1 P Nil
drawings/ 1 hard 4 hard
Erection copy copies
Drawings J J |
B (b) | All design calculations/design memorandum/data sheet/ MQP
1 Preliminary/ 1 [ Nil 1 NI T 8 [ N[ P Nit
resubmission |
2 Return 1 Nil s | M 1 [Nt P Nil
preliminary
with
comments |
3 Final Nil Nil 4 Nil s Nil P Nil
approved
documents
for stamping
Hard copy)
4 Stamped 1 Nit S Nil
copies |
5 Distribution 2CD Nil Nil T Nl
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RAICHUR POWER CORPORATION LIMITED
YERAMARUS TPS - 2x800 MW

DOCUMENT DISTRIBUTION SCHEDULE

SECTION: F4
VOLUME-I

Page 2 ot 2

Sl. No. | Description | RPCL Contractor (BHEL)
c Progress Reports (Month
1 Contractor 3 Nif Nil Nil Nil | Nil Nit
2 Consultant 3 Nil S Nil__ [ Nil [ Nil Nil |
D Manuals
1 Erection & 3 5 Nil 7 Nil Nil 3 S
Commissioning |
2 Operation & 3 5 Nil Nil S 3 P
maintenance
Abbreviations:
¢ RPCL:Raichur Power Comporation Limited
¢ Consultant: M/sEvonik Energy Services (India) Pvt. Ltd., (EESI)
¢ S:Source
e T:Transparency
¢ CD:Compact Disc
* 1":0One copy case to case basis
¢ P: Only transmittal/covering letter
[

PDF:Soft copy in pdf format

115
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FORMAT FOR NO DEVIATION CERTIFICATE
(To be submitted in the bidder's letter head)

BHARAT HEAVY ELECTRICALS LIMITED,
Power Sector — Project Engineering Management,
PPEI Building,HRD & ESI Complex,

Plot no. 25, Sec.16A

Noida — 201301(UP)

Sub | No Deviation Certificate.

Job | Design, manufacturing, supply, erection, testing & commissioning of Compressed Air
System for 2 X 800 MW YERAMRUS STPS.

Ref | 1.0 | Tender document no

2.0 | BHEL's NIT vide reference no

3.0 | BHEL's Amendment vide reference no .

4.0 [ All other pertinent issues ill date.

Dear Sirs,

With reference to above, this is to confirm that as per tender conditions, we have visited site before
submission of our offer and noted the job content & site conditions etc. We also confirm that we have not
changed/ modified the tender documents and in case of observance at any stage, it shall be treated as null
and void.

We hereby confirm that we have not taken any deviation from tender clauses together with other references
as enumerated in above referred NIT and convey our unqualified acceptance to all terms and conditions as
stipulated in the tender and NIT.

We hereby confirm to unqualified compliance to technical specification together with other references as
enumerated in above referred NIT.

In the event of observance of any deviation in any part of our offer at a later date whether implicit or explicit,
the deviations shall stand null & void.

We confirm to have submitted offer strictly in accordance with above.

Thanking you,
Yours faithfully,

(Signature, date & seal of authorized
representative of the bidder)
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