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8.1

PROGRAMMABLE LOGIC CONTROLLER (PLC)

This section covers the minimum specification for the PLC for TG auxiliaries
as specified in clause 7.9 & for the offsite packages such as Emergency DG
System & HVAC system.

General Technical & Design Requirements

Programmable Logic Controller (PLC) shall be microprocessor-based
system. The PLC shall be versatile, expandable, user friendly and latest
state of art technology. The system shall be envisaged for the purpose
of sequential operation, protection and interlock, data acquisition
system, alarm functions, closed loop control and data archiving for fully
automatic operation. Logic controller shall be provided with adequate
and reliable protection safeguard for various equipments and to assist
the operator for easy safe and efficient starting and stopping of various
drives in the process. The system shall be designed by selecting high-
grade components of proven quality and proper design of system
electronics. The system shall be able to operate satisfactorily with
reference to the specified environmental conditions as indicated in the
specification.

The system shall be modular in construction and expandable in future
by adding additional electronic modules, which shall be easily
accessible for maintenance and repair. The modules shall preferably be
Rack/Rail mounted. The types of modules shall be kept to minimum
possible in order to have interchangeability and spares inventory.

The system shall have extensive self-diagnostic hardware and software
features for easy and fast maintenance of the PLC. Safety barriers shall
be provided for intrinsically safe input / output circuits.

The PLC shall have very high noise immunity in order to ensure safe
and reliable operation when subjected to electrical radio frequency
interference and electromagnetic disturbances expected in a power
plant.

The system shall be programmed as per the logic requirements required
for the functioning of the systems and equipment. Contractor shall
prepare their own logic / ladder diagrams depending upon the capability
of the programmable logic controller offered by them.

Operation of the PLC shall be completely unaffected by a momentary
power loss of the order of 20 milliseconds.

On-line replacement of any module shall be possible in such a way that
the removal and addition of the module shall be possible without de-
energizing the system or causing any interruption in the system while
replacing a faulty module except for the inputs /outputs which are
being handled by that module. However, in case of triple modular
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redundant or dual PLC configurations, there shall not be any process
upset while replacement.

8. PLC shall be provided with 20% hard wired installed spares and 20%
I/0 channels.

9. The system shall be capable of handling the long-term storage of data
for 15 days and retrieval.

10. The system shall be provided with programming and diagnostic facility.
Each PLC shall be provided with one no. Laptop of latest configuration
with programming software & communication cable.

8.2 PLC System Configuration
PLC shall consist of following sub systems:
8.2.1 Input/Output Sub system

1. I/O0 subsystem shall be suitable for accepting discrete inputs, BCD
inputs and analog inputs. The I/O modules shall be mounted in the 1/O
racks.

2. Each I/O shall be electrically isolated from external control circuit by
suitable means. The minimum isolation level between 1I/O and logic
circuit shall be 500 V DC.

3. Each module shall have LED for each digital 1/O channel to indicate the
status of each input / output. Redundancy in 1/O level shall be
maintained as per the process requirement.

4, PLC inputs shall be provided with potential free dry contacts. All the
inputs shall be double ended i.e., two wires per input and not common
return for all inputs. The contact interrogation voltage for input contacts
shall be 24V DC minimum. Each input channel shall be protected by
separate fuse.

5. Output contacts from the PLC shall be potential free dry contacts. Each
output shall be short-circuit proof and protected by fuse.

6. Visual indication of fuse blown must be provided for each input and
output channel and should be alarmed

7. There shall be at least 20% spare capacity available on input & output
modules, over and above the system requirement.

8. All input/output cards shall have quick disconnect terminations allowing
for card replacement without disconnection of external wiring and
without switching of power supply.

9. The Contractor shall provide the following monitoring features:

. Power supply monitoring.

TG, Vol-lll, C&I-NTA2 Page 83



]
‘ LAHMEYER
INTERNATIONAL

2x500 MW, NNTPS, Neyveli
CONTRACT SPECIFICATION
STEAM TURBINE GENERATOR PACKAGE - NTA2

INDIA

° Contact bounce filtering.

. Optical isolation between input and output signals with the
internal circuits.

. In case of power supply failure or hardware fault, the critical
outputs shall be automatically switched to the fail-safe mode. The
fail-safe mode shall be intimated to the successful Contractor
during detailed engineering.

10. Further, keying-in of individual wire connectors shall be provided to
ensure that only the correct card is plugged on the I/O module. It shall
be possible to remove I/O module without disconnecting wiring from
field inputs or outputs.

8.2.2 Processor Sub system

The processor sub system shall include CPU, memory, power supply,
communication interface etc.

Dedicated PLC’s shall be envisaged for each Auxiliary system. The
processor shall have capability to implement all the control functions
required. The processor shall have sufficient memory for storage of the
program instructions as applicable to the logic requirements. CPU shall
be of 32/64 bit or upgraded version of microprocessor.

Memory shall be non-volatile, preferably EEPROM type. However, in
case volatile memory is provided, battery back up shall be provided for
a minimum of three months to keep the stored program intact. A
battery drain indication shall be provided at least one week before the
battery gets drained. Memory shall be provided with adequate capacity
with 40% spare capacity under worst loading condition.

The healthiness of processor hardware and software shall be
continuously monitored by watchdog timer.

PLC’s shall be provided as a minimum with dual redundant processor
subsystem including CPU, memory and power supply. Redundancy shall
be provided such that, in case of failure of the main processor, the
standby processor shall take over automatically and vice - versa. The
changeover shall be bumpless and shall not result any process or
system upset.

In case of failure of complete processor system i.e., both processors,
outputs shall take fail safe state automatically.

The scan time of programmable controller shall be of the order of 100
milliseconds or better. Scan time of PLC is defined as the cycle time
taken by the system to read input, process input executing logic and
update control output for all the logics configured within the system.
Other activities like diagnostic routines, output / dump of data to
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peripherals, or any other activity which consume processor time shall
also be accounted while computing scan time.
8.2.3 Communication Sub system

8.3

The communication subsystem shall provide reliable and high speed
data transfer between the processor subsystem, 1/O subsystem, PLC
console and other devices connected to the system.

Redundancy in communication subsystem shall be provided, such that
on the failure of the active device, communication link or bus, the
redundant device communication link or bus shall take-over
automatically without interrupting the system operation. The
communication bus shall be of coaxial / Fibre optic type.

Information about the failed device shall be displayed locally as well as
on the PLC console. It shall be possible to manually switch-over the
communication from main bus device to redundant bus device without
interrupting the PLC functions.

The offered PLC shall have provisions of communication interface
facility with Plant DCS system in order to make the entire system
operational from CCR. Bi-directional, Redundant OPC links shall be
provided in the PLC for the connectivity with the Plant DCS. All the
required redundant Fibre Optic Cable Interface Modules on PLC side are
included in the Contractor’s scope.

Following are also in the scope of supply & work of the Contractor:

. Cables required for interfacing with Plant DCS.
o Implementation of Tags and establishing the Link.

. Any other software/hardware required.

System Power Supply

For PLC system, redundant 24 V DC power supply shall be provided by
the Contractor. The required power supply cable shall be provided by
Contractor from the UPS DCDB & ACDB as explained in clause 6.2.14
for TG integral control system

For separately mounted 1/O racks, separate power supplies shall be
provided. Power supply module shall be of ample capacity to supply all
modules. In addition 20% spare capacity for future shall be provided. All
the drives shall be switched ON/OFF through 24V DC coupling relays to
be provided in HT/LT SWGR panels. The exact power supply scheme
shall be as approved by Owner during detailed Engineering stage.

For the Operator Stations and Engineering Station the power supply shall
be from the 220 V, AC, UPS system.
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8.4 PLC Console

1. PLC Console or operating panel/display panel shall be provided as
operator Interface station for control and monitoring of the plant. This
shall be done through dynamic mimic displays and control displays.

2. PLC console shall also be used for program storage, display, fault
diagnostic and alarm monitoring. It shall be possible to modify, add or
delete the application program on-line without affecting the outputs. It
should be possible to modify or create new displays from PLC Console.

3. Isolation shall be provided between programming terminal and related
subsystems, if there is any possibility of high voltage from TFT being
transmitted to other subsystems.

4, The offered PLC system shall have provision to shift the Operator
Station/Engineering Station to the CCR in future with third party
interactive communication facility.

8.5 Displays

The system shall be capable of reading the status of equipments, acquiring

the analog signals, displaying the status in the form of mimic diagram, video

trend, bar graph, periodic display, alarm display, alarm overview display, logs
such as hourly/shift/daily logs, alarm logs etc.

Displays include plant mimic diagrams, which shall include the complete

auxiliary plant system indicating each major components of the system and

the operating status of individual equipment and devices
8.6 Alarms

The system shall display history of alarms in chronological order of
occurrence on the Operator Station TFT. At least three (3) levels of
alarm priority shall be available which shall be displayed in different
color. It should be possible to display and print alarms. System shall
have all alarm related functional keys like acknowledge, reset etc. Other
design features like set point / dead band adjustment, alarm priority,
manual and automatic inhibition based on predefined logic etc. shall be
provided, which shall be as finalized during detail engineering.

The alarm display shall be built bottom up with the most recent alarm
at the top of the list. When a point returns to normal, the associated
alarm line shall change color suitably and on acknowledgement, the line
shall be blanked out.

The alarms below the blank lines shall move upward to fill the empty
lines. If the capacity of the OWS display page is exceeded, alarm
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8.8

history shall be stored in memory to accept the over- flow. This alarm
history shall be displayed upon operator demand. The format and
details of alarm displays shall be finalized during detail engineering.

When a point goes into an alarm state and appears on the alarm screen,
the time of alarm will flash until acknowledged by the operator.
Acknowledgement by the operator will cause the time to stop flashing.
All alarm initiations and return to normal, shall be logged on a printer.

System Software

Complete licensed software for PLC based system including the
communication software system shall be supplied and implemented to
meet completely the specification requirements.

Application software shall be built based on approved logic diagram,
graphics etc and shall include controls, graphics, logs, trends,
historization, report generation etc.

The system software shall include all programs for the PLC and PLC
console which are required to perform all the PLC functions including
communication and self-diagnostics.

Diagnostic software shall have the capability to provide information
about the failed module / system either in the form of a system
configuration display or provide information in the form of a statement.

The Contractor shall provide software license for all the software
provided for the project. The software’s shall not be machine specific.
All software licenses shall be valid for the continuous service life of the
plant and equipment.

Password security shall be provided in order to ensure security level to
the plant operation.

Peripherals

All peripherals shall conform to the minimum requirements indicated in
the specification, the exact make and model number shall be as
approved by the Owner/consultant during detailed engineering stage.

VDU/ TFT shall be multi-sync, 21" colour monitor with intelligent
terminal and key board. TFT shall be provided with graphic and mimic
capabilities with minimum 64 distinct colors. The graphic resolution
shall be 600x 1280 dots minimum with 0.25 mm dot pixel and refresh
rate shall be 85 Hz or better.

Suitable optical filter for minimum secondary glare shall be provided.

The color laser printer shall be automatic duplex printing type suitable
for printing A4 size paper. Printing speed shall be minimum 6 ppm for
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color and 24 ppm for black and white. The printer shall be heavy-duty
type with minimum 50,000 pages/month printing capability, 600 dpi
resolution, 128 MB memory and 3000 sheet input capability.

Inspection & Testing

The Contractor shall furnish the complete FAT procedure to
Owner/consultant for approval during detail engineering and shall inform
Owner the schedule of FAT to enable Owner/Consultant to witness the
same. The following tests shall be performed as a minimum:

1. System pre-test: This shall be of physical check of all modules, racks,
cabinets etc.

2. System power-up test: This shall test functionally all hardware and

software.

3. Functional testing which shall include the following as a minimum

° Complete system configuration function check and loading.
. Demonstration of all PLC system functions.

. 100% checking of logics configured in the PLC.

° Checking of scan time.

. Checking of all PLC console functions and operation in association
with peripherals.

. System redundancy checks including correct changeover of the
back up unit in case of failure of main unit and vice versa.

. System diagnostic checking for all subsystems, including checking
of the testing software for 1/O modules signal conditioning
modules, CPU, Memory etc.

. Checking of output status on processor failure.
. Simulation of power failure and system restart.

. Auto boot up of system configuration and program after power
restoration.

The PLC system shall be tested at site after installation and commissioning
with all inputs and output connected. All the tests conducted during FAT
shall be carried out during site testing.
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1.00.00

2.00.00

2.01.00

2.01.01

2.01.02
2.01.03

2.02.00

3.00.00
3.01.00

3.01.01

3.01.02

3.01.03

3.01.04

GENERAL

This specification covers the design, performance and operational requirements,
configuration and constructional features, manufacture, assembly, inspection and
testing at the manufacturer's and/or his sub-contractors works and painting for
delivery of condenser on-load tube cleaning system (sponge rubber balls type)
complete with all accessories as specified hereinafter. Each half of the condenser
shall be provided with an independent tube cleaning system.

CODES AND STANDARDS

The design, materials, manufacture, inspection and testing of the condenser on-load
tube cleaning system complete with all accessories, shall comply with the
requirements of the latest versions of the following appropriate codes and standards.

IS/BS/DIN/US Standards regarding pressure vessels, pumps, piping, flanges and
others as necessary.

IS/BS/DIN/ASTM Standards for materials specification and testing procedures.
IS/BS/DIN/JAWWA Standards for valves and the testing.

In case of any conflict between the above codes/standards and this specification, the
later shall prevail and in case of any further conflict in the matter, the interpretation
of the specification by the Engineer shall be final and binding.

DESIGN AND CONSTRUCTION
General Requirements

Unless otherwise necessary, manufacturer’s standard and proven models of the tube
cleaning system shall be supplied.

The tube cleaning system shall be capable of safe, continuous and trouble-free
operation for removal of fouling and scaling materials from condenser tubes.
Vibration, noise, mechanical stresses shall be kept within allowable limits specified by
relevant codes/standards. In design, due attention shall be given to ease of
maintenance, repair and cleaning.

Suitable Corrosion allowance shall be provided whenever necessary. Adequate
provision for future installation of cathodic protection shall be provided.

The tube cleaning system shall consist of ball separator at condenser outlet,
recirculating pump, ball collector, differential pressure measuring system for ball
separator, ball monitoring system, cleaning balls, piping valves, distributors, injection
nozzles, instrumentations, control panel, interconnecting cables and others as
necessary. The configuration of the tube cleaning system shall be as described in
section C and / or as per the scheme enclosed.
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Performance Requirements.

The tube cleaning system with all accessories shall be designed and guaranteed to
meet the following requirements :

The tube cleaning system shall perform satisfactorily under the flow and pressure drop
conditions ( in the condenser) specified in Data Sheet - A and shall be capable of
removing the various forms of fouling and scaling from condenser tubes.

The ball separator at the condenser outlet, shall be designed such that the pressure
drop across the ball separator under clean conditions shall not be more than that
specified in Data Sheet - A. The performance of the ball separator shall be
continuous with minimum number of backwashing operations.

The power consumption by ball recirculation pump during various operations shall be
minimum possible:

The quantity of cleaning balls worn out and / or lost, shall be minimum possible.

Operational Requirements.

The tube cleaning system and other accessories shall be designed for the following
operation modes :

Complete automatic start-up of tube cleaning system initiated by pressing the push
button (manual command).

Complete automatic shut-down of tube cleaning system with ball collection, effected by
the following :

¢ Push button (manual command).

¢ Adjustable timer (after a defined cleaning period).

¢ Ball monitoring system (when the number of oversized balls falls below a set
value).

Complete automatic backwashing of ball separator with ball collection, effected by the
following :

+ Differential pressure measuring system at a pre-determined differential across the
ball separating strainer/ screen.

+ Adjustable timer

¢ Push button

Complete automatic emergency backwashing of ball separator with alarm indication,

effected by differential pressure measuring system.

Manual operation for start-up, shut-down with ball collection backwashing of ball
separator, flushing of differential pressure measuring system etc., in case of failure of
control system.
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Ball separator body shall be of rigid construction and shall be designed and
manufactured as per the applicable codes for pressure vessels. It shall house the
ball separating screen / strainer and shall have flanged inlet, outlet, ball extraction
opening and pressure measuring tappings etc. Body shall be designed and
manufactured as per the applicable codes for pressure vessels and to take care of
forces and moments as enclosed in the specification. However in no case thickness of
housing/body shall be less than the connecting pipe thickness as specified in data
sheet A

The ball separator shall be provided with manhole with bolted cover and sight glass
to observe its internals.

If specified in Data Sheet -A, ball separator body shall be Epoxy lined.

The ball seperating screen / strainer shall be designed for the maximum differential
pressure across the separator and shall be securely mounted in the body. Screen /
strainer shaft shall be sized adequately considering the overloading of screens /
strainer due to debris accumulation.

The ball separating strainers / screens shall have electric actuators for swivelling to
allow for their backwashing. Also suitable handwheels shall be provided to enable
manual swivelling of strainers / screens.

Ball Recirculating Pump

The ball recirculating pump shall be horizontal centrifugal type. The casing shall be
designed to withstand 1.5 times the shut-off pressure or twice the operating pressure,
whichever is higher.

The impeller shall be non-clog type and shall be contoured suitably to avoid damage
to the cleaning balls. The impeller shall be secured suitably to the shaft and shall be
retained against circumferential movement by keys, pins or lock rings. Loctite
compound shall be applied after tightening of locknuts to prevent dislocation of
impeller.

Replaceable type wearing ring shall be provided to prevent damage to the casing and
impeller.

Pumps shall be provided with mechanical seais to the extent feasible. If Gland
packing is provided it should be of good quality to be provided to prevent leakage of
water from pump glands.

Shaft size selected shall take into Consideration the critical speed which shall be away
from the operating speed as recommended in applicable codes / standards.
Renewable type fine finished shaft sleeves shall be integral with water thrower plates
at the end and the length must extend beyond the outer faces of gland packing so as
to distinguish between the leakage between shaft and the shaft sleeve and that
past the seals / glands.
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3.05.06 Bearings of adequate design shall be provided for taking the entire pump load

3.05.07

3.05.08

3.05.09

3.05.10

3.05.11

3.05.12

3.05.13

3.05.14

3.05.15

3.06.00

3.06.01

arising from all probable conditions of continuous operation through its range of
operation. The bearings shall be designed on the basis of 20,000 working hours
minimum for the load corresponding to the duty point. Proper lubricating element
does not contaminate the liquid being pumped. Bearings shall be easily accessible
without disturbing the pump assembly

Stuffing box of suitable design to permit replacement of packing without removing any
part other than the gland shall be provided. The stuffing boxes shall be sealed /
cooled by the fluid being pumped.

Pumps shall be of self-lubricated, self - sealed and self-cooled type. All pipework,
fitters etc., for sealing, cooling and lubricating purpose shall be supplied and no
external cooling/lubricating/sealing water will be supplied. Pump capacity shall take
into account the cooling/lubricating/sealing water requirement.

All rotating components shall be statically and dynamically balanced.

The pump shall be designed such that pump impellers and other accessories of the
pump, are not damaged due to flow reversal.

The pump shall be capable of developing the required total head at rated capacity for
continuous operation. Also the pumps shall be capable of being operated to give
satisfactory performance at any point on the head Vs. flow characteristic curve over a
range or 40% of rated flow to 120 -130 % of rated flow.

The pump shall preferably be non-overloading type. The total head Vs. capacity curve
shall be continuously rising from the maximum flow point towards shut-off without
any zone of instability.

The pump shall run smoothly without undue noise and vibration. Peak to peak
vibration limits and noise level shall be within the acceptable values of applicable
codes/standards.

The pump and motor shafts shall be connected through a pin and rubber bush flexible
type of couplings. Suitable coupling guards shall be provided for the couplings.

The pump shall be capable of being started with discharge valve fully opened. Motor
rating shall be adequate for this condition. The output KW rating of the pump drive
motor shall not be less than the larger of the following :

a) Maximum power input to the pump over the entire range for maximum flow to
shut-off condition.

b) 125% of power input to the pump at duty point corresponding to 103% of the
rated speed.

Ball Collector

The body of the ball collector shall be designed to withstand 2.0 times the operating
pressure or 1.5 times the recirculating pump shut-off pressure, whichever is higher.
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3.07.01

3.07.02
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The ball collector shall be designed and manufactured as per the applicable codes for
pressure vessels.

Ball collector shall be provided with an inspection window/sight glass for visual
inspection of the cleaning balls.

Ball collector shall be provided with suitable ports with covers for ball feeding and
removal.

The ball collector shall be provided with vent and drain connections with isolating
valves.

Provision shall be made in the ball collector for separating the undersized balls and
ball collector shall have a separate chamber for collecting the undersized balls.

If specified in Data Sheet -A, ball collector body shall be lined with suitable resilient
material.

The differential pressure measuring system shall be provided with D.P. transmitter
,DPS & DPGof remote seal arrangement.

Differential Pressure Measuring System.

The ball separator shall be provided with a.measuring system for differential pressure
across the ball separating strainer/screen, to check debris accumulation and to
initiate ball catching and backwashing operations. This shall consist of a differential
pressure switch/transmitter for automatic backwashing operation, a differential
pressure guage for manual observation with adequate number of tappings with
isolating valves.

The contacts for differential pressure switch/transmitter and for differential pressure
guage shall be independent so that in the event of failure of one, the other is
available.

The differential pressure measuring system shall be with remote seal arrangement .

Ball Monitoring System

Ball monitoring system shall be provided for continuously monitoring the quantity and
size of the cleaning balls in circulation. The monitoring system shall perform the
following functions :

a) Continuously counting the oversize balls in circulation and giving an alarm calling
for investigation of ball losses, when the number of oversize circulating balls falls
below a set valve.

b) Continuously measuring the size of the balls in circulation and initiating the shut-
down of the tube cleaning system with alarm calling-for replacement of balls when
the number of oversized balls falls below a set valve.

c) Bidder's if not manufacturing ball oversized monitor,can supply automatic ball
sorter in lieu of same for automatic sorting of the undersized balls.
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3.08.02 The monitoring system shall be of proven and reliable design and shall be complete
with necessary transducers, amplifiers, transmission lines, power cables and
electronic processor etc.

3.08.03 The electronic processor of the ball monitoring system shall be housed in the control
panel and shall consist the following : -

a)  Indicators for

+ required basic ball charge.

+ recirculating ball quantity.

+ oversized ball quantity.
b) Time counters for

+ total cleaning system operating hours.

¢ cleaning system operating hours with sufficient number of oversized balls.
c) Recorder for ball consumption.

3.08.04 The ball monitoring system shall have provisions for self-testing and self-calibration.

3.09.00 Cleaning Balls

3.09.01 The sponge rubber cleaning balls shall be slightly oversized to the intemnal diameter of
condenser tubes and should be able to remove all fouling and scaling deposits in the
condenser tubes.

3.09.02 The specific gravity of the cleaning balls shall be such that good distribution of balls
across the tube sheet and cleaning of all tubes are ensured.

3.09.03 The composition of the cleaning balls shall be based on natural rubber and shall be
suitable for temperature upto 100°C. Hardness of the cleaning balls  shall be
compatible to tube material and corrosion/fouling behaviour. If cleaning balls consist
of abrasive coated balls, the abrasive material shall also be compatible for use with
the tube material.

3.09.04 Calculations and basis for selection of cleaning balls circulation quantity, type, size,
hardness, cleaning frequency etc., shall be furnished during contract stage.

3.10.00 Piping, Valves, Distributors and Injection Nozzles.

3.10.01 Interconnecting piping, valves, injection nozzles and other fittings shall be designed to
withstand 2.0 times the operating pressure or 1.5 times the pump shut-off pressure
whichever is higher.

3.10.02 Interconnecting piping shall be sized and routed optimally. Velocity in the pipe work
shall be less than 1.5 m/s for pump suction and less than 2.2 m/s in other pipe work.

3.10.03 Necessary isolation valves, vent and drain valves for various equipments shall be

provided. Valves shall conform to appropriate standards. Valves provided in ball
transport piping shall be ball type. Gland packing of all valve shall be of superior
quality to avoid leakage. All valves upto 150 Nb shall be ball valves. For higher sizes ,
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3,10.04

3.10.05
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3.11.00

3.11.00

3.12.00

3.13.00

3.13.01

3.13.02

3.13.03

3.14.00

3.14.01

gate / globe /B.F. valves shall be provided. All instrument valves shall be needle
valves.

Adequate number of ball injection nozzles shall be provided for proper distribution of
cleaning balls in condenser inlet. Ball injection nozzles shall be flanged type and shall
have two sets of flanges, one for connecting to ball transport pipe and other for
connecting to the stub on condenser inlet pipe for ease of removal during repairs or
checking.

Distributors ( if applicable) with sight glass shall be provided wherever ball transport
piping branching out or joining together for proper guidance of cleaning balls.

Type of valves shall be ball valves, no diaphragm type valve shall be used.
Actuators

Tube cleaning system shall be provided with actuators wherever necessary for various
automatic operations. The actuators shall be electric motor operated and shall meet
the requirements of the enclosed specification. The actuator shall be provided with
auxiliary handwheel for manual operation in the event of control system failure.

Electric Motors

The drive motors for recirculating pump and differential pressure measuring system
flushing pump shall conform to the requirements of the enclosed specification.

Instrumentation _and Control System.

Complete instrumentation-and control system for automatic operation of tube cleaning
system, protection, interlocking, indication / annunciation of differential pressure and
other malfunctions etc., shall be provided. This shall consist of adequate operational
hardware, local control panel ( As applicable ) and interconnecting control and power
cabling between the control panel and various equipments in the tube cleaning system.

The control panel shall house all necessary instruments, indicating / annunciation
lamps, alarms, differential pressure indicator, timer, function selection switches, ball
monitoring system processor, relays, protection and interlocking systems, start / stop
push button etc., and shall be complete with internal wiring. The control panel shall
meet the requirements of the enclosed specification.

Pressure guages shall be provided at recirculating pump suction and discharge. All
instrumentation shall be of reputed make and shall meet the requirements of the
enclosed specifications.

Other Accessories.
Counter flanges, complete with gaskets, bolts and nuts etc., shall be supplied for ball

separator inlet, outlet connections and all other terminal points Fabrication,
dimensions and drilling of the flanges shall conform to the codes/standards specified in
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3.14.02

3.14.03

3.15.00

4.00.00

4.01.00

4.02.00

4.03.00

5.00.00
5.01.01

5.01.01

Data Sheet-A / Section -C.

Ball recirculating pump, ball collector with interconnecting piping and valves, shall be
mounted on a frame. For fixing the frame, necessary foundation plates, bolts, nuts
etc. shall be provided.

Suitable lifting arrangement shall be provided for various equipments of the tube
cleaning system, for handling during erection and maintenance.

Materials of Construction

Materials of various equipments in the tube cleaning system shall be corrosion
resistant and consistant with the fluid handled. However, material specification for
various components shall be equal to or superior to those specified in Data Sheet-A.

PAINTING

The surface preparation of the various equipments / components of the tube cleaning
system shall be done as per the standard mentioned in Data Sheet - A and shall
include the following :

a) Removal of oil, grease, dirt and swarf etc.
b) Removal of rust and scale etc.
¢) Sand blasting / shot blasting:

All internal surfaces of the various equipments / components of the tube cleaning
system, which are subjected to immersion or water spray and which are not made of
stainless steel or other corrosion resistant materials after surface preparation, shall
be coated with epoxy paint of approved make and quality over a coat of zinc chromite
primer, unless otherwise specified in Data Sheet - A.

The external surfaces of the various equipments / components of the tube cleaning
system after surface preparation, shall be coated with synthetic enamel paint of
approved make and quality over two coats of red oxide primer, unless otherwise
specified in Data Sheet -A.

SHOP INSPECTION AND TESTS

General

Manufacturer shall conduct all tests and stage inspections as per the approved
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5.01.02

5.01.03

5.01.04
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5.02.01

5.02.02

5.02.03

5.03.00

5.03.01

5.03.02

5.03.03

5.03.04

5.03.05

quality plan to ensure that the various equipments and other accessories of the tube
cleaning system shall conform to the requirements of this specification and of the
applicable codes / standards.

All materials used for manufacture /fabrication of the various equipments of the tube
cleaning system shall be of tested quality. Relevant test certificates for  chemical
analysis, mechanical tests and heat treatment shall be made available before the final
shop inspection. In case the relevant test certificates are not available, the
manufacturer shall arrange to carry out the necessary tests as per the approved quality
plan and applicable codes at his cost for which samples shall be identified by BHEL's
representative.

All shop tests shall be conducted as per approved quality plan and test certificates /
reports for the same shall be furnished to BHEL for approval.

Qualification of welding procedures and welders shall be as per ASME B&PV code,
Section - IX / applicable codes.

Ball Separator

Chemical analysis, mechanical tests shall be carried out on materials used for body,
strainer / screen, strainer / screen shaft ~and other appurtenances as per the
applicable material specification standards.

All butt welded joints shall be subjected to radiographic/ ultrasonic testing as per
applicable codes. However, ali welded joints shall be subjected to 100% magnetic
particle / penetrant testing to ensure freedom from defects.

Strainer / screen shaft shall be subjected to ultrasonic test as per ASTM-A388 for
subsurface defects with acceptance norms as per ASME B&PV code, Section VII,
Division 1.

Ball Recirculating Pump

Chemical analysis, mechanical tests shall be carried out on materials used for casing,
impeller, shaft, sleeves, wear rings etc., as per the applicable material specification
standards.

The casting used for pump casing and impeller shall be sound, clean and free from
porosity, blow holes, hard spots, cold shuts, distortion and other harmful defects. All
accessible surfaces of the impeller shall be subjected to penetrant test as per ASTM-
E165 for surface defects with acceptance norms as per ASME B&PV code, Section
VIII, Division 1. No welding or repairs shall be carried out without prior permission of
BHEL.

Pump shaft and sleeves shall be subjected to ultrasonic test as per ASTM - A388 for
sub-surface defects and penetrant test after finish machining as per ASTM-E165 for
surface defects.

Wear rings shall be subjected to penetrant test as per ASTM-E165.

Pump impellers and rotor assembly shall be statically and dynamically balanced as
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per ISO-1940
5.04.00 Ball Collector

5.04.01 Chemical analysis, mechanical tests shall be carried out on materials used for body

5.04.02

5.05.00

5.05.01

5.05.02

5.05.03

5.05.04

5.06.00

5.07.00
5.07.01

5.07.02

5.07.03

5.07.04

5.07.05

and other appurtenances / accessories as per the applicable material specification
standards.

All but welded joints shall be subjected to radiographic / ultrasonic testing as per
applicable codes. However, all welded joints shall be subjected to 100% magnetic
particle / penetrant testing to ensure freedom from defects.

Piping, Valves, Distributors, and Injection Nozzles.

Chemical analysis, mechanical tests shall be carried out for materials used for
piping, fittings, valves, distributors and injection nozzles.

All welded joints of distributors & injection nozzles shall be subjected to penetrant test
as per ASTM-E165 for surface defects with acceptance norms as per ASME B&PV
code, Section VIII, Division 1.

Inspection and testing of valves including leakage test shall be carried out as per the
requirements of the applicable standards. Valve stem and ball shall be subjected to
penetrant test as per ASTM-E165.

All materials for various nozzles, stubs, gaskets, nuts, bolts etc. shall be of tested

quality and correlating test certificates for chemical and mechanical properties shall
be furnished.

Rubber Lining (as applicable)

Rubber lining shall be subjected to surface crack test, 100% spark and hardness tests
and shall be checked for layer thickness, defects etc.

Flanges
Chemical and mechanical test certificates shall be furnished for flange materials.

In case of fabricated flanges, all the welds shall be subjected to 100% radiography
as per ASME B&PV code, Section VIII, Division 1.

In case of forged flanges, ultrasonic testing shall be carried out as per ASTM-A 388.

If the thickness of the plate used for flanges is 40mm or more, the same shall be
checked ultrasonically as per ASTM-A435 to demonstrate the absence of lamination
and lack of fusion etc.

Flanges shall be checked for edge preparation, fit up and satisfactory working with
matching parts.
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5.08.00 Dimensional Checks.

5.09.00

5.10.00

5.11.00

5.12.00

5.12.01
5.12.02
5.12.03

5.12.04

6.00.00

Dimensional checks for various equipments/components of the tube cleaning system
shall be carried out as per assembly drawing approved by BHEL. Alignment and fit up
of movable parts shall be checked.

Hydrostatic Test

Hydrostatic test shall be conducted on various assemblies / equipments / components
of the tube cleaning system at a pressure of 1.5 times and design pressure. The
duration of the test shall be minimum 30 minutes.

Leakage Test

Leakage test shall be conducted at the design pressure on all assemblies of the tube
cleaning system to demonstrate that the assemblies are leak tight and no water
seepage shall take place at various nozzles and valve connections.

Performance Test on Recirculating Pump

Performance test on recirculating pump with drive motor shall be conducted as per
BS-599 / ASME PTC 8.0. Performance curves i.e., discharge flow Vs head, discharge
flow Vs power consumption and discharge flow Vs efficiency shall be plotted and
acceptance norms shall be as per BS-599 / ASME PTC 8.0. Vibration and noise shall
be measure and acceptance norms shall be as per Hydraulic Institute (USA)
standard.

Functional Tests

Various assembles / equipments / components of the tube cleaning system shall be
subjected to functional tests and the following shall be checked.
Smooth and free operation of all movable parts.

Interlock and sequential operation.
Satisfactory operations of ball monitoring system.

Satisfactory operations of actuators torque switches, limit switches etc.

TESTING AT SITE

After completion of installation at site, the tube cleaning system will be tested to
check that the tube cleaning system performance meets the requirements of this
specification. Rectification of all defects shall have to be done by the supplier at no
extra cost to the owner / purchaser. However, the owner / purchaser reserves the
right to reject the equipments / parts not meeting the requirement if the deficiency still
persists.
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7.0.0

7.01.00

7.02.00

7.03.00

Performance Guarantee and Bid Evaluation criteria for Condenser on Load Tube
Cleaning System.

The Tube Cleaning Systems shall be guaranteed to meet the performance
requirements specified in Section-D , Data Sheet A and Guarantee schedule and also
for trouble free operation after commissioning. Schedule of performance guarantees
(enclosed in Volume |1} duly filled and signed shall be furnished with the bid.

The Performance guarantees of equipments shall stand valid till the satisfactory
completion of performance testing & its acceptance by BHEL/ Customer. If the
guarantee period specified in the Commercial Specification is higher, same shall
prevail.

Performance Parameters to be guaranteed by bidders shall be as under :

i) Pressure drop in ball separator in clean condition viz. after back washing.
i) Percentage recovery of balls (min. 95% recovery)
iii) Life of Sponge Rubber Ball (Min. 4 weeks)

Bidder to note that bids shall be evaluated on account of pressure drop across ball
collecting strainer (in clean condition) and liquidated damages on account of not
meeting the same during PG test shall be in accordance with following :

A) Bid Evaluation Criteria & Liquidated Damages:

The bids received shall be evaluated for Pressure drop across balls collecting
strainers :

¢ The permissible limit of pressure drop across balls collecting strainers in clean
condition shall be 0.15MWC.

* If the pressure drops quoted are higher than above limit, the bids shall be
technically loaded @ indicated in Data Sheet A .

¢ However no advantage shall be given for pressure drops quoted less than
above permissible limit.

e The maximum acceptable limit for pressure drop across balls collecting
strainer shall be (with technical loadings) 0.2 MWC.

The bids will be technically rejected for pressure drops quoted higher than
above maximum limit.

* The guaranteed pressure drops shall be demonstrated at site by bidder and if
found higher shall be subject to LD @ twice the bid evaluation factor as above.

OtherGuaranteed Parameters to be demonstrated at site

i) Life of sponge rubber balls shall be minimum 4 weeks.
ii) Percentage recovery of balls shall be minimum 95%.
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Any deviation to above balls life and percentage recovery will not be accepted.

Bidder to indicate the life of sponge rubber ball and nos. of balls lost during 1000 hours
of plant operation in the Guarantee schedule and shall demonstrate same at site.

In case the successful bidder fails to demonstrate any of these parameters he shall
carry out modifications at his own cost, to purchasers approval.

In case bidder fails to demonstrate above parameters to purchaser’s satisfaction even
after modification carried by him at site, the purchaser has the right to reject the
equipment out rightly.

QUALITY ASSURANCE & QUALITY PLAN

The tube cleaning system and other accessories to be supplied, shall have assured
quality and workmanship.

Typical quality plans are enclosed herewith this specification for bidder's guidance.
The bidder shall furnish his own quality plan based on materials, equipments and
components of the tube cleaning system being offered.

NAME PLATE AND TAG NUMBERS

Ball separator, recirculating pump, ball collector shall be provided with a permanently
attached brass or stainless steel plate indicating the following details :-

a) Design and maximum flow rates.
b) Design and test pressures.
c) Design temperature.

d) Empty and operating weights.

Each valve in the tube cleaning system shall be provided with a name plate indicating
the following :-

a) Service.

b) Design and test pressures.

c) Maximum flow and flow direction.
d) Size.

e) Tag Number.

Tag Numbers will be indicated on the drawings submitted for approval during
contractstage.

Each motor shall be provided with a name plate indicating the following details :
a)  Supply conditions.

b) KW Rating.
c) Make.
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10.00.00 DRAWING, DATA & INFORMATION TO BE SUBMITTED AFTER THE AWARD OF

CONTRACT.

The drawings, data and other documents as required in Data Sheet-C shall be

furnished after the award of contract.
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SLNO | PROJECT 2X500 MW NNTPS NEW NEYVELI
1 | GENERAL
1.1 | Nos. of tube cleaning systems sets required for station NOS. Four (04) Nos. for 2 units
viz. One independent set for each half of condenser
1.2 | Liquid handled Clarified Water as per Analysis Attached along with project information in section B.
1.3 | Size of COLTCS Nb 2200 NB
2.0 | DESIGN
2.1 | Operating pressure at Condenser inlet flange kg/cm2 (g) Approx 1.5t0 2.0
2.2 | Design Pressure for ball separator kg/cm2 (g) 5.0 kg/cm2 (g) & vacuum 0.1 kg/cmz? (abs)
2.3 | Design Mechanical Temperature Deg. C 60
2.4 | Condenser Details
a) Type of condenser Double pass
b) No. of Condenser sections Nos. 2 (Two)
c) No. of passes per condenser section (viz. condenser half) Nos. 2 (Two)
d) No. of tubes per condenser Nos. 24398
e Top two rows 400
e Remaining 23998
e) Tube Dia. OD x Thickness
e Top two rows mm X mm 31.75 x 0.889
e Remaining mm X mm 31.75x0.7112
f) Length of tubes between ends. mm 13300
g) Tube material Welded SS: ASTM A 249 TP 304
h) Pressure drop across condenser MWC 3.8 MWC
- At Normal flow (However the actual value can vary +/-10% of the design value)
(between Inlet and Outlet flanges of condenser)
2.5 | CW flow rate through each ball separator
- Normal cu.m/hr 26590
- Maximum cu.m/hr 31908
2.6 | Design differential pressure for ball separator strainer/screen Kg/cm?(g) 0.2




DATA SHEET-A

TITLE : STANDARD TECHNICAL SPECIFICATION

CONDENSER ON - LOAD TUBE CLEANING
SYSTEM ( Sponge Rubber Ball Type )

SPEC. NO. PE-TS-402-165-N002

VOLUME : B

SECTION-D

REV.NO. O | DATE: 11.09.2014

SL.NO

PROJECT

2X500 MW NNTPS NEW NEYVELI

2.7 | Pressure drop across ball separator i.e. between inlet & outlet flanges MWC 0.15
in clean condition at normal flow.
2.8 | Pressure drop across ball separator in choked condition when strainer MWC Not to exceed 0.30
backwashing starts
2.9 | No. of balls required for COLTCS per condenser section Nos. Minimum 10% of number of condenser tubes
3 CONNECTING PIPE DETAILS
3.1 | Condenser inlet pipe
a) Material Carbon Steel to IS — 2062 Gr. B rolled & welded conforming to 1S:3589
b) O.D. X Thickness mm X mm 2235 X 18
3.2 | Condenser outlet pipe
a) Material CSs Carbon Steel to IS — 2062 Gr. B rolled & welded conforming to 1S:3589
b) O.D. X Thickness mm X mm 2235 X 18
3.3 | Manhole Yes, 600 NB size
4.0 | MATERIALS OF CONSTRUCTION
4.1 | BALL SEPARATOR
a) Body / housing Carbon Steel to IS -2062 Gr.B. with epoxy painted inside (with minimum housing thickness same as
connecting pipe thickness)
b) Screen / Strainer SS-316
c) Strainer shaft SS-316
e) Internal Hardware including nuts, bolts , etc. SS-316
f) Site Glass provision Yes
4.2 | BALL RECIRCULATING PUMP Non Clog type
a) Casing Clto IS 210 FG 260
b) Impeller SS-316
c) Shaft SS-316
4.3 | BALL COLLECTOR

a) Body / housing

Carbon steel-IS 2062 Gr. B with epoxy painted inside

b) Screen / Strainer

SS-316

c) Site Glass Provision

Yes
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4.4 | Differential pressure measuring system SS-316
4.5 | Injection nozzle SS-316
4.6 | Valves
4.6.1 | Check Valves (65 NB & Above) For sizes 65 NB and above-Swing check type or dual plate type.
a) Body & Bonnet Cast Carbon Steel (WCB), Flanged Ends
b) Disc for Check Valve Cast Carbon Steel (WCB)
c) Stem ASTM A182 Gr F6a
4.6.2 | Check Valves (50 NB & Below) For size 50 NB and below-Piston type
a) Body & Bonnet Forged Carbon Steel (A105), Screwed Ends
b) Disc for Check Valve Forged Carbon Steel (A105)
c) Stem ASTM A182 Gr F6a
4.6.3 | Gate/ Globe Valves 50 Nb & Below
Body & Bonnet Forged Carbon Steel (A105), Screwed Ends
4.6.4 | » BF/Gate Valves (65 NB & above)
» Body & Disc ASTM A216 WCB
» Shaft ASTM A 182 F304
> Stem ASTM B132 Gr-A/ IS 320 HT2/ ASTM A182 Gr F6a

» Sealing, Retaining segment & internals

18 -8 SS

> Bearings Self lubricating
» Companion Flange IS 2062, Gr. B
C) Ball valves

i) Body SA 351 CF8M
i) Ball SA 351 CF8M
iii) Stem SS 316




TITLE : STANDARD TECHNICAL SPECIFICATION
DATA SHEET-A

CONDENSER ON - LOAD TUBE CLEANING
SYSTEM ( Sponge Rubber Ball Type )

SPEC. NO. PE-TS-402-165-N002

VOLUME : B

SECTION-D

REV.NO. O | DATE: 11.09.2014

SL.NO

PROJECT

2X500 MW NNTPS NEW NEYVELI

4.7 | Interconnecting Piping By Bidder
Material a) Upto 150NB - Carbon steel ERW, 1S:1239 (Heavy Grade)
b) Greater than 150NB — CS to IS 2062 Gr. B, rolled & butt welded, conforming to 1S 3589
5 | COUNTER FLANGES for Ball Separator
a) Flanges Carbon Steel to IS 2062 Gr. B or eq for thickness, drilling etc refer
Annexure Il in section C1
b) Fasteners A 193 & A 194
(In Bidder’s scope).
c) Gaskets Min 4 mm thick rubber (In Bidder’s scope).
6 | OTHER COUNTER FLANGES (for interconnecting piping) In Bidder's scope
6.1 | MATERIALS
a) Flanges Carbon Steel to IS 2062 Gr. B
b) Fasteners A 193 & A 194
c) Gaskets Min 4 mm thick rubber
7.0 Material of Other components not specified above Suitable for intended duty and shall be subject to Purchasers approval during detailed engg. In the
event of order.
8.0 | PAINTING
8.1 | INTERNAL SURFACE
a) Surface preparation SA - 2.5 of Swedish Specn.
SIS-05-59-00-1967
b) Primer Two coat of Epoxy Resin based Zinc Phosphate epoxy primer
¢) Final paint Adequate no. of coats of coal tar epoxy paint to achieve total dry film thickness of 200 to 250 microns
8.2 | EXTERNAL SURFACE

a) Surface preparation

SA-2.5 of Swedish Specn.
S1S-05-5900-1967

b) Primer

Two coat of Epoxy resin based zinc phosphate epoxy primer

a) Intermediate

Epoxy based TiO2 pigmented coat

d) Final paint

Two coats of Chlorinated rubber paint to achieve total DFT of 175 to 200 microns.




TITLE : STANDARD TECHNICAL SPECIFICATION
DATA SHEET-A

CONDENSER ON - LOAD TUBE CLEANING
SYSTEM ( Sponge Rubber Ball Type )

SPEC. NO. PE-TS-402-165-N002

VOLUME : B

SECTION-D

REV.NO. O | DATE: 11.09.2014

SL.NO | PROJECT 2X500 MW NNTPS NEW NEYVELI
9.0 | Adequate provision for future installation of cathodic protection
(Sacrificial type anodic protection by Purchaser) YES
10.0 | Flow straightner for streamlining the CW flow in ball collecting strainer If required as per bidder’s design — the same to be incorporated by bidder in its constructional feature.
11.0 | Performance Guarantee & Bid Evaluation
11.1 | Performance Parameters to be Guaranteed
% Pressure drop in ball separator in clean condition As per Guarantee schedule of bidder
% Percentage recovery of balls Min. 90 % recovery
% Life of sponge Rubber Balls Min. 3 weeks
11.2 | Bid evaluation Criteria & Liquidated damages As per clause no 8.00.00 of Section C1
11.3 | Bid evaluation rate @ Rs. 9.0 Lacs per 0.05 MWC pr. drop across each balls collecting strainer
11.4 | Liquidated damages Twice the bid evaluation rate
12.0 | The tube cleaning system shall be designed for following operation
modes
a) Automatic start up initiated by push button YES
b) Automatic shut down with ball collection effected by : YES
i.  Push button
ii. Adjustable timer
iii.  Ball monitoring system
c) Automatic backwashing of ball seperator with ball collection effected YES
by :
a. Push button
b. Adjustable timer
c. Diff. Pressure measuring system
d) Automatic emergency backwashing of ball seperator effected by YES
diff. Pressure measuring system
e) Automatic ball sorting initiated by push button YES
f) Provision for manual operation of complete tube cleaning system in YES
case of control system failure
g) Whether the contacts for DPG, DPS and DPT are independent YES
h) Timer for Backwashing YES




TITLE : STANDARD TECHNICAL SPECIFICATION SPEC. NO. PE-TS- 402-165-N002
DATA SHEET-A VOLUME : 1B
CONDENSER ON - LOAD TUBE CLEANING SECTION-D
SYSTEM ( Sponge Rubber Ball Type ) REV.NO. O | DATE: 11.09.2014
SLNO | PROJECT 2X500 MW NNTPS NEW NEYVELI
i) Whether the ball monitoring system is designed to perform the YES

following functions :

i.  Continuously counting the balls in circulation and giving an
alarm calling for investigation of ball losses when the number of
balls falls below a set value

ii.  Continuously measuring the size of the balls in circulation and
initiating the shutdown of the tube cleaning system with alarm
calling for replacement of balls when the no. of oversized balls
falls below a set value

J) Whether the electronic processor of the ball monitoring system is YES

provided with the following :

i. Indicators for required basic ball charge

ii. Indicators for recirculating ball quantity

iii. Indicators for oversized ball quantity

iv. Time counters for total cleaning system operating hours

v. Time counters for cleaning system operating hours with sufficient

no. of oversized balls
vi. Recorders for ball consumption

k) Whether provision for self testing and self caliberation are made YES
13.0 | Mandatory Spares to be supplied under this specification. Quantity for two units
1 Sponge Balls Charges 50 Charges (1,22,000 Balls)
2 | Abrasive Balls Charges 20 Charges (48,800 Balls)
3 | Worm gear assembly for Ball separator Screen Set 1 Set
4 | Ball Separator Screen Set 1 Set

5 DP Measuring System

5.1 | Connecting Board No. 1 No.
5.2 | ORing No. 1 No.
5.3 | Micro Switch Assembly Set 1 Set

5.4 | DPG




TITLE : STANDARD TECHNICAL SPECIFICATION

SPEC. NO. PE-TS-402-165-N002

DATA SHEET-A VOLUME : 1B
CONDENSER ON - LOAD TUBE CLEANING SECTION-D
SYSTEM ( Sponge Rubber Ball Type ) REV.NO. O | DATE: 11.09.2014
SL.NO | PROJECT 2X500 MW NNTPS NEW NEYVELI
5.4.1 | Glass Window No. 1 No.
5.4.2 | Gasket No. 1 No.
5.4.3 | Pointer No. 1 No.
6 Ball recirculating pump for tube cleaning system
6.1 | Rotating Assembly Set 1 Set (Rotating Assembly consists of all the rotating parts except bearings)
6.2 | Shaft with sleeves Set 1 Set
6.3 | Wearing Rings (if applicable) Set 1 Set
6.4 | Bearings Set 1 Set
6.5 | Impeller No. 1 No.
6.6 | Ball recirculating pump motor No. 1 No.
6.7 | Bearings for recirculating pump motor Set 1 Set
7 Diff. Pr. Transmitter of each type Nos. 2 Nos.
8 Diff. Pr. Indicators of each type Nos. 2 Nos.
9 Pressure Gauges of each type Nos. 2 Nos.
10 | Ball counter of each type Nos. 2 Nos.
11 | Valves, of each type Nos. 2 Nos.
12 | Diff. Switches of each type Nos. 2 Nos.
13 | Motor operated valves and actuators Set 2 Sets
14 | PLC cards (All types of cards/modules of PLC including CPU, power % 10 %
supply modules, interface modules, converter modules, 1/0 modules,
relays, MCBs, fuses, terminal blocks, converters etc.)
15 | Power Supply unit of each type % 10 %




TITLE : STANDARD TECHNICAL SPECIFICATION SPEC. NO. PE-TS- 402-165-N002
DATA SHEET-A VOLUME : 1B
CONDENSER ON - LOAD TUBE CLEANING SECTION-D
SYSTEM ( Sponge Rubber Ball Type ) REV.NO. O | DATE: 11.09.2014
SL.NO | PROJECT 2X500 MW NNTPS NEW NEYVELI
16 | Graphic Interface Unit of each type No. 1 No.
17 | Cooling Fan in PLC system/Cabinet Nos. 2 Nos.
Notes for Mandatory Spares:
1. In case the description / nomenclature of any of the items of spares/tools and tackles is differing from the description / nomenclature indicated in the list of mandatory spares/tools and tackles,
the bidder shall offer functionally equivalent part in lieu of the listed item.
2. In case if such items of spares indicated as “not applicable”, are found applicable at a later date during execution of the project, such items of spares are to be supplied within the ordered cost of
the mandatory spares.
3. If any of the items of spares ordered is found to be not applicable during detailed engineering stage/execution stage, the supplier shall have to supply alternative items of spares. The alternative
items of spares are to be mutually agreed between the BHEL & Vendor.
4. Wherever % is indicated for the mandatory spares, the quantity shall be calculated for % of supply for total quantity for 2 units of 2 x 500 MW, unless otherwise specified. The quantity to be reckoned for %
indicated shall be rounded off to the next higher whole number. For example if the % arrived is 0.2 the quantity to be supplied shall be 1 and if the % arrived is 5.1 the quantity to be supplied shall be 6.
5. Inrespect of quantity mentioned as 'Set' means the total quantity of all the components/items used in particular equipment unless otherwise specified.
14.0 | Documents enclosed for bidder’s reference

< Water Analysis Indicated in project information in Section B.

% GA of CW piping in TG hall Attached as per Annexure-Il|
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TITLE 7 SPECIFICATION NO.PE-TS-999-165-N001

DATA SHEET-C VOLUME : B

CONDENSER ON - LOAD TUBE CLEANING | SECTION: D

SYSTEM ( Sponge Rubber Ball Type ) REV.NO. 05 [ DATE :29.07.2007

SHEET1 OF 2

1.00.00

1.01.00
1.01.01

1.01.02

1.01.03

1.02.00

1.02.01

1.02.02

12.2.03

1.02.04

1.02.05

1.2.6

1.02.07

DRAWING, DATA & INFORMATION TO BE SUBMITTED AFTER THE AWARD OF
CONTRACT.

After the award of contract, the following drawings, data and information is to be
submitted for review / approval of BHEL as per the distribution schedule given in
Section - C.

Within 2 (two) weeks of the date of LOI, the following shall be submitted,
Data sheet (s) - B.

Final versions of the following drawings to enable BHEL to finalise the layout and to
design foundations and structures :-

a) General arrangement / installation drawings of ball separator, ball recirculating
unit, control panel each complete with all accessories, incorporating the principal
dimensions and weights of equipment offered, size and location of various
nozzle connection, supporting arrangement (wherever applicable) and scope of
supply etc.

b) Foundation arrangement drawings (wherever applicable) showing load data on
supports, size and location of anchor bolts etc.

¢) General arrangement drawing indicating the layout of the equipments and
interconnecting piping with pipe supports.

Bar chart and inspection schedule.

Within the stipulated time period ‘as per Vendor's drawing /document list, the following
shall be submitted.

Cross Sectional/ detailed drawing of ball separator, recirculating pump, ball collector,
differential pressure measuring system, ball monitoring system distributors, injection
nozzles actuators, motors, control panel etc, indicating bill of quantities and materials
of construction.

Final versions of calculations and basis for selection of cleaning balls circulation
quantity, type, size, hardness, cleaning frequency etc.

Flow and control logic diagrams for various operations of the tube cleaning system.

Detailed schedule of valves indicating Tag numbers, type, make size, pressure and
temperature ratings, materials etc.

Detailed schedule of instruments indicating tag numbers, type, make, materials , of
construction, range and accuracy etc.

Detailed schedule of piping and fittings indicating sizes, materials, maximum working
pressure and temperatures etc.

Control panel layout and list of instruments provided on control panel.
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TITLE :
DATA SHEET - C

SYSTEM ( Sponge Rubber Ball Type )

SPECIFICATION NO.PE-TS-999-165-N001

VOLUME : B

CONDENSER ON - LOAD TUBE CLEANING

SECTION: D

REV.NO. 05 | DATE :29.07.2007

SHEET2 OF 2

1.02.08 List of annunciations, protections and interlocks provided.
1.02.09 Detailed drawings of flanges.
1.02.10 Ball recirculating pump performance characteristic curves.
1.02.11 Write-up and instruction manuals for erection, operation and maintenance.
1.02.12 Storage instructions.
1.02.13 Vendor to send 3 sets of final documents (O&M manual, GA drg, P&ID) direct to site
under intimation to PEM.
G:MSEWASH\STSCOTCS.RTF
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Mar irer's Name & Address STANDARD QUALITY PLAN BHEL Doc No.: PE-QP-999-165-N008 REV-01
Vendor Q.P. NO. PROJECT:
INDEX PACKAGE : COLTCS CUSTOMER:
Date : PURCHASER:
Page 01 of 15 CONSULTANT:
P.O. No. }
SL. NO. DESCRIPTION PAGE NO.
1 BALL SEPARATOR Z‘TO 5
WORM GEAR ‘ 6
ACTUATORS ‘ 6
2 BALL RECIRCULATION SKID ‘ 7
BALL VESSEL ‘7‘8
BALL INJECTION NOZZLE ‘ 8
BALL RECIRCULATING PUMP ‘ 9
BALL VALVE ‘ 10
RECIRCULATING PUMP MOTOR ‘11
3 V - PIECE ‘ 11
4 BALL OVERSIZE MONITOR ‘ 12
5 PRESSURE GAUGE,DP GAUGE,DP SWITCH & ‘13
DP TRANSMITTER ‘
6 CLEANING BALLS ‘13
7 [ALL COMPONENT & EQUIPMENT ‘13
8 STARTER PANEL ‘14
9 FASTENERS ‘15
Note :ltems not included in quality plan to be inspected as per approved data sheet/drawings

ANNEXURES

DRY RUN TEST PROCEDURE FOR BALL SEPERATOR

HYDRO STATIC TEST PROCEDURE

LEAK TIGHTNESS TEST PROCEDURE

PACKING PROCEDURE

LEGEND

* Records indentified with "STAR" shall be essentially included by

contractor in QA Documentation.

M rer / M er's Sub-contractor

C : Contractor

[0 Owner

Manufacturer / Sub-Contractor

Contractor

Indicate : "P" - Perform, "W" - Witness and "V" - Verification

Signature

[ Reviewed By

Name & Sign. Of approving authority & Seal




1 Manufacturer's Name & Address STANDARD QUALITY PLAN BHEL Doc No.: PE-QP-999-165-N008
[ Vendor Q.P. NO: | PROJECT: | [
] Item : Ball Separator PACKAGE : COLTCS CUSTOMER:
) P.O. No. PURCHASER:
Date : CONSULTANT:
Page 02 of 15 ]
SI. No. Ci 10 Ci istics Class Type of Quantum of A Format of Agency Rem:
Checked Check Check Documents Norms Record M C o
1 2 3 4 5 6 7 8 9 D* ol 10 1
1.0.0 |Ball Separator
1.1.0 [Raw Material
. " . " Mill Test Certificate / Lab test
al Housing Shell, Nozzle flanges Chemical properties Major Chemlcgl Analysis &|One sample/cast /|Approved drg/Data|Approved drg/Data reporyRaw  material  flow] * P v v
& Physical properties Mechanical test heat / batch sheet sheet sheet
Surface defects Minor Visual 100% Approved drg/Data| Approved drg/Data Inspet?tlon report/ Raw| . P v v
sheet sheet material Flow sheet
Sub Surface Defects |Major Ultrasonic test 100% ASME SA 435 ASME SA 435 Inspection report * P \ V  [Plates > 20mm Thk only (UT - Full Volume)
. . . y Mill. Test Certificate / Lab test
] Nozzle Pipes Chem|§a| properpes Major Chermcgl Analysis & One sampleheat Approved, drg/Data|Approved drg/Data reportRaw  material flow| * P v v
& Physical properties Mechanical test sheet sheet sheet
Surface defects Minor Visual 100% Approved . drg/Data|Approved drg/Data|Inspection report/ Raw| P v v
sheet sheet material Flow sheet
Leak Tightness Major  |Hydrostatic test 100% Approved drg/Data Approved - drg/Data i et Gertificate * | p v v
sheet sheet
. Chemical properties|,, . Chemical Analysis &|One sample/cast /[Approved drg/Data|Approved drg/Data|Manufacturer's Test| *
el Main Flange & Physical properties Major Mechanical test heat / batch sheet sheet Certificate P v v
Heat treatment| Major Verification HT Chart Approved drg/Data|Approved drg/Data Man.ufadurers Test| * P v v | casting
(Normalising) sheet sheet Certificate
Surface defects Critical ~ |Magnetic particle test |100% Approved - drg/Data Approved drg/Data Inspection report * P \ V  |[if casting
sheet sheet
" . ASME SA609 / SA|ASME SA609 Level Il /| y *
- 9
Sub-surface defects |Critical |Ultrasonic test 100% 435 SA 435/ SA 388 Inspection report P \ v
. . . . Mill Test Certificate / Lab test
[ Screen Shaft Cheml{:al proper?les Major Chemlcgl Analysis & One sample/heat Approved drg/Data|Approved drg/Data reporRaw  material  flow| * P v v
& Physical properties Mechanical test sheet sheet sheet
LEGEND|
* Records indentified with "STAR" shall be essentially included by
contractor in QA Documentation.
M rer / M er's Sub-contractor
C : Contractor [0 Owner
Manufacturer / Sub-Contractor Contractor Indicate : "P" - Perform, "W" - Witness and "V" - Verification
Signature \ Reviewed By Name & Sign. Of approving authority & Seal




\ I \ \ [ I I
Manufacturer's Name & Address STANDARD QUALITY PLAN BHEL Doc No.: PE-QP-999-165-N008
\ Vendor Q.P. NO: | PROJECT: | [
P.O. No. Item : Ball Separator PACKAGE : COLTCS CUSTOMER:
Date : PURCHASER: I
Page 03 of 15 CONSULTANT: |
SI. No. Component / Operation Characteristics Class Type of Quantum of Reference Acceptance Format of Agency Remarks
Checked Check Check Documents Norms Record M C o
1 2 3 4 5 6 7 8 9 D | * 10 11
Surfage defects on Critical |Penetrant test 100% ASME Sec.VIIl Div.1 ASME .Sec Vil Div1 Inspection report * P \% \%
area Appendix 8
Sub-surface defects |Critical |Ultrasonic test 100% ASME SA745 ASME SA745 Inspection report P \% \
. " . " Mill Test Certificate / Lab test
[l Screen ribs Cheml{:al proper‘Fles Major Chemlcjal Analysis & One sample / heat Approved  drg/Data|Approved drg/Data reporyRaw  material  flow| * P Vi v
& Physical properties Mechanical test sheet sheet sheet
Corrosion Resistance | Major IGC One/Heat ASTM A 923 ASTM A 923 Test Report/Lab test report * P \ \%
Surface Defects Minor Visual 100% Approved’ drg/Data|Approved drg/Data Inspegt\on report/ Raw]| _ P v v
sheet sheet material Flow sheet
n Ball Extraction Nozzle Pipe [Duplex|Chemical properties Maior Chemical Analysis &One sample /|Approved - drg/Data|Approved drg/Data :\g”o‘:;;;vc;emx:::i/all_abf:Z:: * P v v
Stainless Steel] & Physical properties d Mechanical test cast/heat/ batch sheet sheet sh’;et
Surface Defects Minor Visual 100% Approved _drg/Data|Approved drg/Data Inspegt\on report/ Raw| B P v v
sheet sheet material Flow sheet
Leak Tightness Major Hydrostatic Test 100% Approved  drg/Data|Approved drg/Data Man.uvfacturers Test| * P v v
sheet sheet Certificate
1.2.0 |Inprocess Quality Control
1.2.1  [Welding procedure specification Correctness Critical ~ [Scrutiny 100% ASME Sec.IX ASME Sec.IX QW 482 of ASME Sec.IX b P Vv 2
122 |Welding procedure qualification ~ |Weld soundness  |Critical  [Physical test 100% ASME Sec.IX ASME Sec.IX QW 483 of ASME Sec.IX * | e v y |Weldng  procedure = already  approved by
< 9P a ¥ o g . g BHEL/LRQA/GL/DNV/TUV shall be employed for this job.
123 |Welder performance qualification | Weld soundness  |Critical |Radiography 100% ASME Sec.IX ASME Sec.IX QW 484 of ASME Sec.X * | p v vy |Welders aiready qualified by BHEL/LRQA/GLIDNV/TUV
shall be employed for this job.
124 |Fit-up of butt weld Alignment.and Major | Template, visual 100% Manufacturing ASME Sec VIl Div.i  |Log book P | WA | - [BHEL towitness>20mm thick butt joint
dimensions Drawing
125 [Fitup of shell flange and nozzle|Orientation.alignment)y\ . \reroiate, visual 100% Manufacturing ASME Sec VIl Div.1  |Log book P - -
assembly to shell and dimensions Drawing
LEGEND)|
* Records indentified with "STAR" shall be essentially included by
contractor in QA Documentation.
M arer / 's Sub-contractor
C : Contractor \O : Owner
Manufacturer / Sub-Contractor Contractor Indicate : "P" - Perform, "W" - Witness and "V" - Verification
Signature \ Reviewed By lame & Sign. Of approving authority & Seal




Manufacturer's Name & Address STANDARD QUALITY PLAN BHEL Doc No.: PE-QP-999-165-N008
\ Vendor QP. NO: | PROJECT: | |
P.O. No. Item : Ball Separator PACKAGE : COLTCS CUSTOMER:
Date : PURCHASER: I
Page 04 of 15 CONSULTANT: ‘
SI. No. Component / Operation Characteristics Class Type of Quantum of Reference Acceptance Format of Agency Remarks
Checked Check Check Documents Norms Record m] c Jo
1 2 3 4 5 6 7 8 9 D* | ** 10 11
1.2.6 [Weld quality for Pressure Parts
[a] Root run Surface defects Major Penetrant test / Visual |100% ASME Sec.VIIl Div.1 steEndif:C‘V”I Div.1 Operation Process Sheet - P \% \
1.2.7 |([a] Completed butt welds 1.Surface defects Major Penetrant test 100% ASME Sec.VIII Div.1 ?S:;Aeidlfeec.vm o Inspection report * P \ \
y
10% of total weld " . "
2.Sub-surface Criical |Radiography test length & 100% T|ASME Sec.Vil D1 |ASME SecVIll Div.1|Radiographs = & inspection| % | o v Vv [RT films will be reviewed by BHEL
defects Joints Appendix4 / UW 52 report
[b] Completed fillet welds Surface defects  |Major  |Penetrant test 100% ASME Sec.Vill Div.1 2‘;‘2“; deSBEC.Vm D1\ nepection report * | p v v
128 Fabr{ca!ed Shell - (Prior to sand 1,P|rnen_s|ons. Major Measurement by visual |100% PAanufactur\ng Manufacturing Drawing |Inspection report * P \Y% \%
blasting) Orientation Drawing
Hydrostatic Pr. @ 1.5
- times  design  pr. o . *
2. Hydro test Critical (positive) Duration 30 100% ASME Sec.VIIl Div.1 |No Leakage Inspection report P w \
minutes
1.2.9 |Pickling and Passivation Protection Layer Major Visual 100% 1S: 10117 1S: 10117 Log Book - P - -
Final tests (completed equipments; 1.Dimensions, *
1.2.10 ( P quip )- orientation, Major Measurement by visual | 100% G.A.drawing G.Adrawing Inspection report P w w
After assembly . -
workmanship & finish
. Leak Tightness @
2Leak fightness for Critical |design pr. (positive)[100% ASME Sec.VIII Div.1 |No Leakage Inspection report * P w w
assembly . :
Duration 30 minutes
3.Dry function test for| o Approved *
Ball Separator Critical |Operational test 100% procedure Approved procedure Inspection report P w w
LEGEND|
* Records indentified with "STAR" shall be essentially included by
contractor in QA Documentation.
M rer / 's Sub-contractor
C : Contractor [0 Owner
Manufacturer / Sub-Contractor Contractor Indicate : "P" - Perform, "W" - Witness and "V" - Verification
Signature \ Reviewed By lame & Sign. Of approving authority & Seal
I I I I I




Manufacturer's Name & Address STANDARD QUALITY PLAN BHEL Doc No.: PE-QP-999-165-N008
\ Vendor QP. NO: | PROJECT: | |
P.O. No. Item : Ball Separator PACKAGE : COLTCS CUSTOMER:
Date : PURCHASER: [
Page 05 of 15 CONSULTANT: ‘
SI. No. Component / Operation Characteristics Class Type of Quantum of Reference Acceptance Format of Agency Remarks
Checked Check Check Documents Norms Record M C o
1 2 3 4 5 6 7 8 D* | * 10 11
1.3.0 [Rubber Lining for ball Seperator Shell, V-Piece & skid IC Pipe.
1.3.1  [Rubber formulation Tensile elongation Major Physical test One per lot Manufacturer's BS 6374/Equivalent Manufacturer's test certificate P \ \%
and hardness procedure
Polymer Identification |Major Flame test One per lot For Semi Ebonite For Semi Ebonite Inspection report * P \% \
Ebonite Polymer|Ebonite Polymer|
catches fire; catches|catches fire;  catches
fire and On removal|fire 'and On removal
from fire it continues|from fire it continues to
to burn burn
% Change in weight
‘after . 24. hrs Major Immer§|on test One per lot ASTMD 471 +1-1% Inspection report * P \ \
immersion in sea (bleeding test)
water at 70 degrees
. . Free from rust "
132 Surface preparation of items to be scale, dust and|Major Visual 100% SA25 SA25 Manufacturer"s Internal P _
lined inspection
grease
1.3.3 [Vulcanising Temperature, " Major Process monitoring 100% Manufacturer's Manufacturer's Process Procedure P - -
Pressure and time procedure procedure
Approved  drawing *
1.3.4 [Vulcanised rubber lined items a) Chip test Major Chip test One per lot and BS|BS 6374/Equivalent Inspection report P \% \%
6374/Equivalent
b)Adhesion,  Visual Measurement visual 100% visual.|Approved  drawing *
defects, thickness|Major . " } ThicknessOhardne |and BS|BS 6374/Equivalent Inspection report P \% \
and hardness ss at random 6374/Equivalent
" " Approved  drawing
€)Spark test for Pin Major Spark fest for  Pin 100% and BS|BS 6374/Equivalent Inspection report * P \% \
holes at 5 kv/mm holes .
6374/Equivalent
LEGEND|
* Records indentified with "STAR" shall be essentially included by
contractor in QA Documentation.
M rer / 's Sub-contractor
C : Contractor [0 Owner
Manufacturer / Sub-Contractor Contractor Indicate : "P" - Perform, "W" - Witness and "V" - Verification
Signature Reviewed By lame & Sign. Of approving authority & Seal
| | |
| \ [ 1




Mar irer's Name & Address STANDARD QUALITY PLAN BHEL Doc No.: PE-QP-999-165-N008
| Vendor Q.P. NO: | PROJECT: [
P.O. No. Item : WORM GEAR & PACKAGE : COLTCS CUSTOMER:
ACTUATORS Date : PURCHASER: I
Page 06 of 15 CONSULTANT: ‘
SI. No. Component / Op Characteristics Class Type of Quantum of Acceptance Format of Agency Remarks
Checked Check Check Documents Norms Record M C o
1 2 3 4 5 6 7 8 9 D* > 10 1
1.4.0 [Complete Unit of Worm gear Reduction Ratio Critical  |Functional Test 100% ggzgotved Data Approved Data Sheet
Angle of Rotation Manufacturer test certificate * P \ 2
Input Torque
Output Torque
Degree of protection |Critical :’::::r & Dust ingress Type test :’;Zz\’ec‘ Data Approved Data Sheet |Type test certificate * \% \% \
1.5.0 [Actuators Routine Test Major Electrical test 100% Supplier catalogue iuppller catalogue J Manufacturer TC * v \ V  [Review of TCs
Make, Range, Model |Major Visual 100%
Assembly check| "
N M: Visual 100%

alongwith ball valves ajor sual N Supplier catalogue igpspller catalogue / Inspection Report _ P - -
Functional check|
alongwith Major | Visual 100%
settings/auxillary
contacts

Note: ADS - APPRO!

ED DATA SHEET

LEGEND|

* Records indentified with "STAR"

shall be essentially included by

contractor in QA Documentation.

=M irer / Mk

er's Sub-contractor

C : Contractor

[0 Owner

Manufacturer / Sub-Contractor

Contractor

Indicate : "P" - Perform, "W" - Witness and "V" - Verification

Signature

Reviewed By

lame & Sign. Of approving authority & Seal




\ I \ \ \ [ I I
Manufacturer's Name & Address STANDARD QUALITY PLAN BHEL Doc No.: PE-QP-999-165-N008
\ Vendor QP. NO: | PROJECT: | |
P.O. No. Item : Ball Recirculation Skid & [PACKAGE : COLTCS CUSTOMER:
Ball Vessel Date ; PURCHASER: |
Page 07 of 15 CONSULTANT: |
SlI. No. C 10 Cl istics Class Type of Qi t of A Format of Agency Remarks
Checked Check Check Documents Norms Record M | C | o)
1 2 3 4 5 6 7 8 9 D | * 10 11
2.0.0 |Complete Skid
Completeness,
Recirculating Skid with ball vessel|Correctness, . . . . *
and ball oversize monitor Orientation, Major Visual & Measurement [100% Approved Drawing |Approved Drawing Inspection report P \% \
Dimensions
Ball Vessel
210 |Raw Material
" . " . " Mill Test Certificate / lab test
al Hvouslng Shell, Nozzle flanges and Cheml;al proper?les Major Chemlcjal Analysis & One samplelheat Approved, ‘drg/Data|Approved drg/Data report / raw material flow * P v v
dished end & Physical properties Mechanical test sheet sheet sheet
Surface defects Minor Visual 100% Approved - drg/Data Approved drg/Data Mill TC/Inspection report * P \% \
sheet sheet
Sub-surface defects |Major Ultrasonic test 100% ASME SA 435 ASME SA 435 Inspection report - P \% V |Plates > 20mm Thk only (UT - Full Volume)
2.2.0 [Inprocess Quality Control
2.2.1 [Welding procedure specification Correctness Critical |Scrutiny 100% ASME Sec.IX ASME Sec.IX QW 482 of ASME Sec.IX * P Vv Vv
222 |Welding procedure qualiication  |Weld soundness ~ [Critical ~ |Physical test 100% ASME Sec.IX ASME Sec.IX QW 483 of ASME Sec.IX * | e v y |Welding  procedure =~ already  approved by
e 9P g 4 o g g g BHEL/LRQA/GL/DNV/TUV shall be employed for this job.
223 |Welder performance qualfication ~ |Weld soundness  |Critical |Radiography 100% ASME Sec.IX ASME Sec.X QW 484 of ASME Sec.IX * | p v v |Welders already qualified by BHEL/LRQA/GL/DNV/TUV
shall be employed for this job.
224 |Dished end for ball vessel Dimensions Major Template 100% ’g;w:;mmg ASME Sec VIII Div.1 Inspection report - P \Y% \%
Surface defects Critical ~|Penetrant test 100% ASME Sec VIII Div.1 ASME Sec VIll Div-1 Inspection report - P \ \
Appendix 8
LEGEND)|
* Records indentified with "STAR" shall be essentially included by
contractor in QA Documentation
M rer / 's Sub-contractor
C : Contractor [0 Owner
Manufacturer / Sub-Contractor Contractor Indicate : "P" - Perform, "W" - Witness and "V" - Verification
Signature \ Reviewed By lame & Sign. Of approving authority & Seal
I I I I I I




Manufacturer's Name & Address STANDARD QUALITY PLAN BHEL Doc No.: PE-QP-999-165-N008
Vendor Q.P. NO: PROJECT: [
P.O. No. Item : Ball Vessel & Ball PACKAGE : COLTCS CUSTOMER:
Pipe Date : PURCHASER: |
Page 08 of 15 CONSULTANT: ‘
SI. No. Ci 10p Cli istics Class Type of Quantum of A Format of Agency Remarks
Checked Check Check Documents Norms Record M | c | [o}
1 2 3 4 5 6 7 8 9 D | * 10 11
225 |Fit-up of butt weld Alignment.and Major  |Measurement 100% Manufacturing ASME Sec VIl DivA  |Log book ~ | P | wnv | — [BHEL towitness >20mm thick butt joint.
dimensions Drawing
226 |fiup of shell flange and nozzle|Orientation alignment oo |1empate, visual ~ |100% Manufactufing | sSME Sec VIl Div.1_ [Log book I
assembly to shell and dimensions Drawing
2.2.7 [Weld quality for Pressure Parts
[a] Root run Surface defects Major Penetrant test / Visual |100% ASME Sec.VIll Div.1 2;’;’:&5&60 Yir Div1 Operation Process Sheet * P \ \
2.2.8 [[a] Completed butt welds 1.Surface defects Major Penetrant test 100% ASME Sec.VIII Div.1 steidlfeec.v”l R Inspection report * P \ \%
10% of total weld " . "
2.Sub-surface Critical |Radiography test length & 100% T|ASME SesVili Div.1 [ASME SecVIl Div.1|Radiographs and inspection| % | p v Vv [RT films will be reviewed by BHEL
defects Joints Appendix 4 / UW 52 report
[b] Completed fillet welds Surface defects Major Penetrant test 100% ASME Sec.VIll Div.1 :;iimf:c.vm Div.1 Inspection report * P \ %
229 |Fabricated Shell 1.p|mens|ons, Major nent 100% Ma.nufacluﬂng Manufacturing Drawing |Inspection report * P \% \
Orientation Drawing
Hydrostatic Pr. @ 1.5 L N N
\2/ Hydlm test for Balll o iical  [times design pr. (positive)| 100% ASME Sec.VIll Div.1 |No leakage Inspection report * | p w V| et f‘eg‘ th\a/" be ; along with Re
esse [Duration 30 minutes] skid Assly for Ball Vessel.
2210 [Pickling and P Protection Layer Major Visual 100% 1S: 10117 IS: 10117 Log Book P - -
. . Mill Test Certificate / lab test|
2.2.11 |Ball Injection Pipe Chemli:‘al & Physical Major ChemmI & One sample/heat Approved - drg/Data Approved drg/Data report / raw material flow| * P \ \
properties mechanical tests sheet sheet sheet
Surface defects Minor Visual 100% Approved drg/ Data Approved - drg/  Data MTC / Inspection report - P \% \
sheet sheet
Leak Tightness Major Hydrostatic test 100% Approved drg/Data|Approved drg/Data Manufac1urers Test| % P v v
sheet sheet Certificate
LEGEND|
* Records indentified with "STAR" shall be essentially included by
contractor in QA Documentation.
M arer / er's Sub-contractor
C : Contractor [0 Owner
Manufacturer / Sub-Contractor Contractor Indicate : "P" - Perform, "W" - Witness and "V" - Verification
Signature [ Reviewed By lame & Sign. Of approving authority & Seal
I I I I I




Mar irer's Name & Address STANDARD QUALITY PLAN BHEL Doc No.: PE-QP-999-165-N008
Vendor Q.P. NO: PROJECT: | |
P.O. No. PACKAGE : COLTCS CUSTOMER:
Item : RECIRCULATING PUMP
Date : PURCHASER: I
Page 9 of 15 CONSULTANT: |
Sl. No. C 10p! [o] istics Class Type of Quantum of Format of Agency Rem:
Checked Check Check Documents Norms Record M C o
1 2 3 4 5 6 7 8 9 D* ** 10 11
2.3.0 |Raw material control
231 |casing Chemlgal,PhysloaI Major Chemlf:al & Physical|One Sample/Cast|Approved drg/ Data|Approved drg/ Data Mangfaclurers * P v v
properties analysis Heat sheet sheet Certificate
Surface defects Minor Visual 100% Approved drg/ Data Approved  drg/  Data MTC / Inspection report - P \% \
sheet sheet
232 |impeller, Sleeve Physlgal.and ‘ Major Physlcgl and Chemical|One Sample/Cast|Approved drg/ Data|Approved drg/ Data Manufaclurers * P v v
Chemical properties analysis / Heat sheet sheet Certificate
233 |Shaft Physlc_al.and . Major Physlc_al and Chemical|One Sample/Cast|Approved drg/ Data|Approved: ‘drg/ Data Man_»lfaclurers * P v v
Chemical properties analysis / Heat sheet sheet Certificate
Sub-Surface defects |Major Ultrasonic Test 100% ASME SA 745 ASME SA 745 MTC / Inspection report * P \ V  [Only for shaft >= 50mm
2.34 |In-process control
Hydro.test @ 1.5times Y
23,5 [Casing Leak tightness Critical |design pr. (positive)[100% :\flanufauunng No Leakage Inspection report * P \% \
y H Standard
(Duration 30 minutes)
236 |Shaft Surface defects Critical |Penetrant test 100% ASME Sec Vil Div.1 :Sg"ei dlxsaec'v"' D1} spection report * | p v v
237 |Impeller Residual.static, Major | tatic.dynamic 100% 1801940 1S0:1940, Gr 6.3 Inspection report * | p v v
dynamic unbalance balancing
238 |All components Workmanshlp, finish Major Measyrement, visual 100% Mangfactur\ng Manufacturing drawing |Log book / job card - P - -
and dimensions examination drawing
239 , control, final i / test
a) Q Vs. Head, Q Vs.
Pumps efficiency / Approved curve,
Performance Test overall efficiency, Q|Critical |Performance test 100% approved data| Approved data sheet
Vs. Power, Vibration sheet, 1S:5120
and Noise Inspection report, plotted * P v v
b) Dimensions, curves
workmanship and|Major Measurement, visual  [100% Data sheet Data sheet
finish
c) Noise level Major - - - 8§ db at 1 meter]
distance
Completeness,
2.3.10 [Complete pump correctness, Major Visual examination 100% Approved data sheet| Approved data sheet / Check list / inspection report * P \ 2
" / Mfg. Drg. Mfg. Drg.
cleanliness
LEGEND]
* Records indentified with "STAR" shall be essentially included by
contractor in QA Documentation.
M rer / M er's Sub-contractor
C : Contractor [0 Owner
Manufacturer / Sub-Contractor Contractor Indicate : "P" - Perform, "W" - Witness and "V" - Verification

Signature

Reviewed By

Name & Sig approving authority & Seal




Manufacturer's Name & Address STANDARD QUALITY PLAN BHEL Doc No.: PE-QP-999-165-N008
\ Vendor Q.P. NO: | PROJECT: | [
P.O. No. Item : BALL VALVES PACKAGE : COLTCS CUSTOMER:
Date : PURCHASER: I
Page 100f 15 CONSULTANT: ‘
SI. No. Component / Op Characteristics Class Type of Quantum of Acceptance Format of Agency Remarks
Checked Check Check Documents Norms Record M ] c ]
1 2 3 4 5 6 7 8 9 D | * 10 11
24.0 |Ballvalves
241 |Materials
Body and Tail end pieces Cheml:?aI,Physlcal Major Cheml.cal & Physical|One Sample/Cast|Approved drg/ Data|Approved drg/ Data Manufacturer's T.C. * p v v
properties analysis / heat sheet sheet
242 |Bal Chemlz?aI,Physlcal Major Chemlf;al & Physical|One Sample/Cast|Approved drg/ Data|Approved * .drg/ = Data Manufacturer's T.C. * P v v
properties analysis / heat sheet sheet
243 |stem Chemlz?al,Physlcal Major Chemlf;al & Physical|One Sample/Cast|Approved drg/ Data|Approved drg/ - Data Manufacturer's T.C. * P v v
properties analysis / heat sheet sheet
244 |In-process inspection
245 [Machining of body, end, pieces, ball |Dimension Major Measurement 100% ::f;?ved drg/Data :\:;)erfved drg/Data Log book - P \ %
246 |Ball a) Surface defects |Critical |Penetrant test 100% ASME Sec VIl Div.1 :;')W:‘ dlxsgc'v"' D) spection report * | p v v
b) Hardness Major Hardness testing Random Approved - drg/Data\ Approved drg/Data Inspection report * P \ %
sheet sheet
247 |Assembly a) Dimensions Major Measurement 100% ENISO 17292 EN ISO 17292 Manufacturer's T.C. * P % %
b) Opening / Closing |Major Operation 100% - As per approved data - - P v v Test at works for opening / closing time of actuator|
sheet operated valves.
24.8 [Testing
. - EN 12266-1&2/API|EN 12266-182/API 598 *
9 .
[a] Body Leakage Critical ~ |Hydraulic test 100% 598/Appd data sheet|& Appd. Data sheet Manufacturer's T.C. P 2 2
. - EN 12266-1&2/API(EN 12266-1&2/API 598 *
) .
[b] Seat test Leakage Critical ~ |Hydraulic test 100% 598/Appd data sheet|& Appd. Data sheet Manufacturer's T.C. P \ \
. . EN 12266-1&2/API|EN 12266-1&2/API 598 *
9 .
[c] Seat Leakage Critical | Air test 100% 598/Appd data sheet|& Appd. Data sheet Manufacturer's T.C. P % %
LEGEND|
* Records indentified with "STAR" shall be essentially included by
contractor in QA Documentation.
M rer / er's Sub-contractor
C : Contractor [0 Owner
Manufacturer / Sub-Contractor Contractor Indicate : "P" - Perform, "W" - Witness and "V" - Verification
Signature [ Reviewed By lame & f approving authority & Seal
I I I I I




] I ] ] ] I ] I
Manufacturer's Name & Address STANDARD QUALITY PLAN BHEL Doc No.: PE-QP-999-165-N008
Vendor Q.P. NO: PROJECT:
Item : RECIRCULATING PUMP
P.O. No. PACKAGE : COLTCS CUSTOMER:
MOTOR
V PIECE Date : PURCHASER:
Page 11 of 15 CONSULTANT:
SlI. No. C 1Op: i [+ istics Class Type of Quantum of A Format of Agency Remarks
Checked Check Check Documents Norms Record M c (o}
1 2 3 4 5 6 7 8 9 D* ** 10 11
Routine  test, No|,, . . . ’ " * . .
25.0 [Motor Load test & IR Major Electrical test 100% test 1S:325 1S:325 Manufacturer test certificate P % V  [Review of supplier TC
Make , Rating Major Verification 100% Appd drg/Data sheet|Appd drg/Data sheet. | Inspection report * \ \ \
Degree of Protection |Critical |Verification Type test IP 55 IP 55 Manufacturer's test Certificate * \ \Y \
3.1.0 |V -Piece
. - . Mill Test Certificate / lab test
Raw material inspection Chemll?al & Physical Major Chemlc§| & One sample/heat Approved, ., drg/Data Approved drg/Data report / raw material flow| * P \Y% \%
properties mechanical tests sheet sheet sheet
/
In process inspection b) Surface defects Major Visual 100% Approved drg/ Data| Approved . drg/  Data MTC / Inspection report * P \ \
sheet sheet
c)Sub-surface Critical I—Radiography test 10% of total butt| ASME Sec.VIIl Div.1 |JASME Sec.VIll Div.1|Radiographs and inspection *
defects weld length Appendix 4 report P v v
Hydrostatic Pr. @ 1.5
. - times  design  pr. o . " *
d) Hydro Static Test |Critical (positive) [Duration 30 100% ASME Sec.VIIl Div.1 |No leakage Inspection report P \% \%
minutes]
LEGEND)|

* Records indentified with "STAR" shall be essentially included by

contractor in QA Documentation.

** M :Manufacturer / Manufacturer's Sub-contractor

C : Contractor [0 Owner

Manufacturer / Sub-Contractor Contractor Indicate : "P" - Perform, "W" - Witness and "V" - Verification

Signature I I I Reviewed By lame & Sign. Of approving authority & Seal




Mar irer's Name & Address STANDARD QUALITY PLAN BHEL Doc No.: PE-QP-999-165-N008
I Vendor Q.P. NO: | PROJECT: |
P.O. No. Item : Balll Monitoring System [PACKAGE : COLTCS CUSTOMER:
(Ball Oversize Monitor) Date - PURCHASER. ‘
Page 12 of 15 CONSULTANT: |
Sl. No. [of 10p: Cli istics Class Type of Quantum of Format of Agency Remarks
Checked Check Check Documents Norms Record M | C |
1 2 3 4 5 6 7 8 9 D* ** 10 11
Raw Material . " . . Approved  drg/Data|Approved drg/Data|Mill test Certificate / lab test| % . .
4.1.0 Housing shell, Flanges Chemical properties |Major Chemical Analysis One sample/heat sheet sheet report/raw material flow sheet P % if fabricated type
. " . . One sample /|Approved drg/Data|Approved drg/Data|Mill test Certificate / lab test| %
Physical properties | Major Physical test cast’heat/ batch  |sheet sheet report/raw material flow sheet P v
Surface defects Minor Visual 100% Approved  drg/Data|Approved drg/Data|Mill Test Certificate/Inspection| % P v
sheet sheet report
Sub-surface defects |Major Ultrasonic test 100% ASME SA 435 ASME SA 435 Mill Test Certificate * P \Y% Plates > 20mm Thk only (UT - Full Volume)
4.2.0 [Inprocess Quality Control
4.21 [Welding procedure specification Correctness Critical  |Scrutiny 100% ASME Sec.IX ASME Sec.IX QW 482 of ASME Sec.IX * P %
" W " y * Welding procedure already approved by
o
422 [Welding procedure qualification Weld soundness Critical  |Physical test 100% ASME Sec.IX ASME Sec.IX QW 483 of ASME Sec.IX P \ BHEL/LRQA/GL/DNV/TUV shall be employed for this job.
423 |Welder performance qualfication ~ |Weld soundness  |Critical |Radiography 100% ASME Sec.IX ASME Sec.X QW 484 of ASME Sec.IX * | p v Welders already qualified by BHELILRQA/GLIDNV/TUV
shall be employed for this job.
424 |Fabricated Shell 1.Surface  defects\y\ i |penetrant test 100% ASME Sec.Vill Div.1 [ASME  SecVIll Div1|, o ton report * | p v
(fillet welds) Appendix 8
2.Dimensions, . . o, Approved doc./ Data|Approved documents /| *
Orientation Major Measurement by visual | 100% sheet Data sheets Inspection report P \%
Hydrostatic Pr. @ 1.5 . . "
3. Hydro test Critical  |times design pr. (positive) |100% ASME Sec.VIII Div.1 |No leakage Inspection report * P w legrostahcglest shall be conducted alongwith Recirculating
[Duration 30 minutes] skid assembly
. . " Approved " .
4. Functional Test Major Functional 100% procedure Approved procedure - - P \% Functional test to be done at site
LEGEND|
* Records indentified with "STAR" shall be essentially included by
contractor in QA Documentation.
M rer / er's Sub-contractor
C : Contractor [0 Owner
Manufacturer / Sub-Contractor Contractor Indicate : "P" - Perform, "W" - Witness and "V" - Verification
Signature [ Reviewed By lame & Sit f approving authority & Seal
I I I I I I




[ [ [ [ [ [T [
\ | \ \ \ [ | |
Manufacturer's Name & Address STANDARD QUALITY PLAN BHEL Doc No.: PE-QP-999-165-N008
Vendor Q.P. NO: ‘ PROJECT: ‘
Item : Pressure Gauge, DP PACKAGE : COLTCS CUSTOMER:
P.O. No. Gauge, DP Switch, DP Date : PURCHASER:
Transmitter CONSULTANT:
[ [ Cleaning Balls [
All components & Ec its |Page 13 of 15 PACKAGE : COLTCS
SI. No. [of 1 Op: Cli istics Class Type of Quantum of Format of Agency Remarks
Checked Check Check Documents Norms Record m] ¢ Jo
1 2 3 4 5 6 7 8 9 D | * 10 11
5.0.0 |In process quality control mzs; Range and Critical |Visual 100% gazg\wd Data Approved Data Sheet  |Manufacturer test certificate * P \% \%
Calibration Critical |Calibration test 100% éﬁz:v&d Data Approved Data Sheet  [Manufacturer test certificate * \% \ \
Degree of Protection |Critical |- Type Test Approved pata Approved Data Sheet  [Manufacturer test certificate * v \ V  [For Pressure guage, DP Guage, DP Switch
Certificate Sheet
6.0.0 |Cleaning Balls
-- Normal balls N . - § " * " )
__ Abrasive balls Dimensions Critical rent Random Approved Data Approved Data Sheet  [Manufacturer's test certificate P % V  [Quantity and type of balls to be checked with datasheets
Type Sheet
Size
. Painting Dry film| . - - y *
7.0.0 |All Components / Equipments 3 . Major Measurement Random Painting schedule  [Painting schedule Inspection report P \% \
thickness and visual
Packing Major Measurement 100% MFG. Procedure MFG. Procedure Inspection report * P \% _
LEGEND)|
* Records indentified with "STAR" shall be essentially included by
contractor in QA Documentation.
M rer / M er's Sub-contractor
C : Contractor \O : Owner
Manufacturer / Sub-Contractor Contractor Indicate : "P" - Perform, "W" - Witness and "V" - Verification
Signature \ Reviewed BY Name & Sign. Of approving authority & Seal
I I I I I




] I ] I I
facturer's Name & Address STANDARD QUALITY PLAN BHEL Doc No.: PE-QP-999-165-N008
Item : Starter Panel Vendor Q.P. NO: PROJECT: ‘
PACKAGE : COLTCS CUSTOMER:
P.O. No. Date : PURCHASER:
Page 14 of 15 CONSULTANT:
SI. No. Component / Operation Characteristics | Class Type of Quantum of Reference Acceptance Format of Agency Remarks
Checked Check Check Documents Norms Record M ] C ]
1 2 3 4 5 6 7 8 9 ** 10 11
8.0.0 |starter panel
08.1.0 |Incoming Material
08.1.1 |Fabricated & Painted Panel Dimension Major |Measurement 100% Approved Drgs. |Approved Drgs. Inspection report p --
Panel G.A. Major [Measurement 100% Approved Drgs. |Approved Drgs. Inspection report P -
Paint colour Major |Visual 100% Approved Drgs. |Approved Drgs. Inspection report P -
Paint thickness Major |Measurement 100% Approved Drgs. |Approved Drgs. Inspection report P --
Paint Shade, Visual Sample Approved Drgs.  |Approved Drgs. Inspection report 3 -
Adhesion Major
08.1.2 |Wire Size / Colour / Visual / Dimension Sample 1S 694 Specification /|Inspection report -
Rating / Surface drawings P
Defects Major 1SI Marked wire
i i i 9 A
08.1.3 |Panel Mounting Make, Functional, Visual / Electrical 100% Approved BOM Approved BOM P v
Type & Rating Major
08.2.0 |In Process Inspection
10.2.1 [Name Plate, Component|Workmanship, Visual 100% Approved Drgs. Approved drawings |Inspection report -
Mounting, Etc. Finish, P
Correctness Major
08.2.2 |Electrical Wiring of Panels Visual 100% Mounting Approved drawings |Inspection report --
Continuity, Colour Drawing
of wires, Bunching P
and Grouping Major
08.2.3 |Ferruling of Cables Visual 100% Manufacturer's Manufacturer's Inspection report p --
Start & End Major drawing drawing
08.3.0 |Final Inspection ) -
08.3.1 |Workmanship, Finish & Paint| Visual 100% G.A Drawing Approved drgs. Inspection report P W
shade / Thickness Visual Major
08.3.2 |Overall Dimension, G.A Visual 100% G.A Drawing Approved drgs. Test Certificate P w
starter panel Measurement Major
08.3.3 [Component Identification Visual Major _|Visual 100% G.A Drawing Approved drgs. Inspection report P W
08.3.4 |Degree of Protection Ingress Protection{Critical |Environmental Verification Approved drgs. IS 2147 Inspection Report P A\ for enclosure
IP55
08.3.5 [IR- HV - IR Electrical Critical |Electrical 100% Approved Approved Pocedure Inspection report p v
Procedure
08.3.6 |Functional & Continuity Functional Major  |Functional 100% Appd Drawing Appd Drawing Inspection report P W
LEGEND
* Records identified with "STAR" shall be essentially included by
contractor in QA Documentation.
** M : Manufacturer/ Sub-contractor
anufacturer / Sub-Contractor Contractor C : BHEL [0 Owner

Signature

Indicate : "P" - Perform, "W" - Witness and "V"

- Verification

Name & Sign. Of approving authority & Seal




Manufacturer's Name & Address STANDARD QUALITY PLAN BHEL Doc No.: PE-QP-999-165-N008
Vendor Q.P. NO: PROJECT: ‘
.0. No. : CUSTOMER:
P.O. No. ltem : FASTENERS PACKAGE : COLTCS
Date : PURCHASER: I
Page 15 of 15 CONSULTANT: |
SI. No. Component / Operation Characteristics Class Type of Quantum of Reference Acceptance Format of Agency Remarks
Checked Check Check Documents Norms Record M C
1 2 3 4 5 6 8 9 D | * 10 11
91.0 |Internal Fasteners (Duplex Steel) Chem|§a| & Physical Major Chemlcgl ) &|1 Per heat/HT Approved drg/Data|Approved drg/Data Mfr TC / Lab report * P v
properties Mechanical analysis |Batch sheet sheet
Visual &l . Approved  drg/Data|Approved drg/Data
workmanship finish Major Visual Sample sheet sheet - P v
Dimensions Major Measurement Sample Approved - drg/DataApproved drg/Data _ P \
sheet shest
9.2.0 |Main Fasterners Visual Major Visual Sample Approved drg/Data Approved drg/Data Inspection report / Mfr TC * P \%
sheet sheet
Dimensions Major Measurement Sample Approved - drg/DataApproved drg/Data Inspection report / Mfr TC * P \Y%
sheet sheet
Cheml;al & Physical ~ Chemical & Physical 1 sample per heat Approved - drg/Data|Approved drg/Data Mir TC/Lab report * P v
properties test sheet sheet
a) Tensile
b) Yield
c) Elongation
d) Proof load
LEGEND|
* Records indentified with "STAR" shall be essentially included by
contractor in QA Documentation.
M rer / 's Sub-contractor
C : Contractor [0 Owner
Manufacturer / Sub-Contractor Contractor Indicate : "P" - Perform, "W" - Witness and "V" - Verification
Signature \ Reviewed By lame & Sign. Of approving authority & Seal
I I I I I
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TITLE :
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Fvgs o7 ) [TITLE : SPECIFICATION NO.

GENERAL TECHNICAL REQUIREMENTS PE-SS5-999-506-E101
H [l VOLUME NO. : 11-B
FOR SECTION : D

REV NO. : 00 DATE : 29/08/2005

LV MOTORS
SHEET : 1 OF 4

1.0

2.0

3.0

3.1

3.2

3.3

3.3.1

3.3.2

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 (LV) motors.

CODES AND STANDARDS

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

1S: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.




Fvgs o7 ) [TITLE : SPECIFICATION NO.

GENERAL TECHNICAL REQUIREMENTS PE-SS5-999-506-E101
H [l VOLUME NO. : 11-B
FOR SECTION : D

REV NO. : 00 DATE : 29/08/2005

LV MOTORS
SHEET : 2 OF 4

3.3.3

3.4

34.1

3.4.2

3.5

351

3.5.2

3.6

3.7

4.0

4.1

4.2

4.3

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

i) 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)

iii) 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 1C-0141 or 1C-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.
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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
1S: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.

General
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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 20Kgs.
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 1S: 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.

i) 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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CODES AND STANDARDS f
IEC 947. IS 13947
TYPE {

Circuil Breakers Shall be air break_ three pole,. spang .charged. honronial
drawout type, suitable for electrical operation

Swalchgear Fully diawout type single front

MCC 4 Fully drawout lype single front/Double front,

ACDB/OCDB Fixed type single front

-
SYSTEM PARAMETERS

41SVAC +/- 10 % (SOLIOLY GROUNDED)

S50 Hz +3%/-5%
45KA RMS 7 1 SEC (FAULT LEVEL)

220V DC NOMINAL (190V DC-240V DC) ISOLATED TYPE

TEMPERATURE RISE

The temper2ture nisc of the honzontal and vertical busbars and main bus link induding
all power drawout contacls when canying 90% of the rated cumreal along the full run
shall in no case exceed 55 deg. € with silver plalod joints and 40 deg. C with atl
olher types of joinis over an ambient ol 50 deg C.

OPERATIONAL REQUIREMENTS

Bicakers

.

Breakers shall have anh-pumping fealure.
i

The incomer and bus coupler breakers for switichgear shafl ba elecinically operated with
over cumrent releases o relays,

Broakers shall havo inherent faull making and breaking ‘capacities.Thoy shall havo shunt
ifip coils. In casc releases are offered. the same shall have contact for energisaton of
lockout relay All breakers Shall have built in intedocks for equipment and pedsonnct
salety.

1y

Paralieting of two supplies shall be avosded by intodocking oxcepl for switchgear where

avlo-changcrover 15 provded f3reaker contacl muluphcanon, il reqQuired, shall be through
latch fclay
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105 Mechanical tnipping shall be through red Trp' push bution outside the pancis for break-
ers, and through coniro!l swiiches for oiher circuils.

- ' .

50106 Provision of mechanical closing of breaker only in ‘Test’ and Withdrawn' posiion shafl
be made. Alternatively. mechanical closing (acilily should be normally inaccessibte,
accessibility rendered only after deliberate removal of shrouds.it shall be possible 1o

s close the door with breaker in tesl position, ’

3o Clear slalus indication for each ciccuit shall be provided through lamps, switch positions
or other mechamcal means.

3

.Soa Supervision relay shall be provided for tnp cod monitoring.

L 4
0500 Swatches, Contactors and Fuses .
mjot Incomers for MCCs and OBs rated upto 630A could be #oad break ésolators.
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Molor starter conlaclors shall be of airr break, electromagnetic fype swuitable for DOL
staning of motoi. and shall be of utihsalion category AC-3 lor ordinary and AC-4 for
reversing starters. DC contactor shall be of OC-3 ullisation calegory.

Fuses shall be HRC lype with operation indicalor, Isolaling switches shafl be of AC
23A category when used in molor circuit, and AC 22A category for other applications.
Fuse dwitch combination shall be provided wherever possible.

isolating swviiches and MCCBs shall have door intertocks and padiocking facility.
Panols

All switchgears, MCCs, DBs. panels, modules, local staners and push butions shafl

" Local push bution statons shall have metal enclosure of dic cast aluminium or rolled

sheet sieel of 1.6mm thwckness & shall have DOP of 1P-S5. Push butions shall bo of
latch type wath mushioom knobs.

Where breaked/staner module front serves as companiment cover, suitable blanking cov-

ers, onc for each size of modules per swilchboard shall be supplied for use when
carriage is wilhdrawn,

All non-cumrent carrying metal work of boards/panels shall be effoctively bonded o earth

bus of galavanised sicel, exiendng throughout the switchboard/MCC/DB. Positive earthing
shall be mamtained for al poOSIONS ©f chassis and breaker frame.

Suitabie wolley arrangement snatt be prowded 10 breaker/starer modutes. Two lolleys
per swilchgear room shall be provided 50 that top most breaker modulc of aft typos,
Sites and rating can be withdrawn on irolicy and lowered 1o maintenance purpose.

The incoming connncton 1o transformer of more than 1000KVA and inter-connecting

S5CCHoNsS between swilchhoards shall preferably be of busducts. The busduct encosure

- ————

60



5.04.00

T
qsm o1
-

ot = S b= h—
g 2
8 R

Ty
b4
®

LT SWITCHGEAR

shall be made of minimum 3mm thick aluminium alloy. The section of the busduct
should have adequale strength 10 wilhstand miemal and extemal forces resulling from
the various operating conditions. Alumini.m sheet hood shall be provided for ouldoor
busduct enclosure joinls (0 provide additional prolection against water ingress. The

busduci top shall be sloped to prevenl reteation of water.The busduct shall have DOP
of IP55.

it should be possible to camyout mainicnance on a leeder with adjacent feeders alive.
Control, Protection & Meterng Requirements

Control drcuils shall operale al suitable vohage olet1OV AC or 220V DC. Necessary
control supply transformers having primary and secondary luses shail be provided los
each MCC, 2 x 100% per seclion. However the breakers shall operale on 220V DC

The auxiliary bus bars lor control supply shall be segregaled from main bus bars. The
control supplies shafl be monitored.

Conlracior shall fully co-ordinate overdoad and shorn circuil tripping ol breaker with up-
stream and dovn stream breakersfuses/MCCBs molor staners. Vanous equipments
shall meet requirement of Typedl class of coordination as per {EC.

All rolays and tlimers shall operate on avalable OC supply and not have any inbuill
batieries. They shall be provided with handveset operaton indicator (flags) or LEDs wath
pushbutions for resetiing.

I All equipments shall have necessary prolections, However, lollowing minimum protactons
- shall be provided:

L . 1) Contacior controfied molor feeders (Motors up 10 160 kW)

L 2) Instantaneous shorl circuil protection on. all phases. thuouwgh HRC car-
|' tndge lype fuses rated for 82 kK4 mns {prospective breaking capaaty at
- 415V)

'.‘ b) Thema!l overdoad profection.

rP c) Smgie phasing protection lor molors prolected by fuses.

=) 2) Breaker controlied molors feeders (molors rated above 160kwW)

L a) instantancous shon circuil protection on all phases

:: o)) Owverioad prolection on iwo phases

I: c) Over load alarm on thued phase t

: o) Fanh laull protechon

i

:: ) Under vollage protecton

——
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