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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-contractor’s 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/AWWA 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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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.

Ball Separator

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.
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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 hand wheels 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 seals 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.

Bearings of adequate design shall be provided for taking the entire pump load 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
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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. 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.
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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.

¢) Bidder’s if not manufacturing ball oversized monitor, can supply automatic ball sorter
in lieu of same for automatic sorting of the undersized balls.

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.

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.
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b) Time counters for
+ total cleaning system operating hours.
¢ cleaning system operating hours with sufficient number of oversized balls.

C) Recorder for ball consumption.

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

Cleaning Balls

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

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.

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.

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

Piping, Valves, Distributors and Injection Nozzles.

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.

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.

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 , 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
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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 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.
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SHOP INSPECTION AND TESTS

General

Manufacturer shall conduct all tests and stage inspections as per the approved 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, all 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 VIII,
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-
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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 per
ISO-1940

Ball Collector

Chemical analysis, mechanical tests shall be carried out on materials used for body
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 VI, 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
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per ASME B&PV code, Section VI, 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.

Dimensional Checks.

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.
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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.

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.
d) Design temperature.

e) 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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TITLE : 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. 01 | DATE :20.06.16

SHEET 1 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

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.

The drawings to be submitted by bidder in event of award of contract shall be as per cl.
10.0 (b), sub-section-1A.

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.

c) 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.




vililia

TITLE : 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. 01 | DATE :20.06.16

SHEET 2 OF 2

1.02.07

1.02.08

1.02.09

1.02.10

1.02.11

1.02.12

1.02.13

Control panel layout and list of instruments provided on control panel.

List of annunciations, protections and interlocks provided.

Detailed drawings of flanges.

Ball recirculating pump performance characteristic curves.

Write-up and instruction manuals for erection, operation and maintenance.
Storage instructions.

Vendor to send 3 sets of final documents (O&M manual, GA drg, P&ID) direct to site
under intimation to PEM.
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Manufacturer'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 2705
WORM GEAR 6
\
ACTUATORS 6
2 BALL RECIRCULATION SKID 7
\
BALL VESSEL 7.8
BALL INJECTION NOZZLE 8
\
BALL RECIRCULATING PLUMP- 9
\
BALL VALVE 10
RECIRCULATING PUMP MOTOR 11
\
3 V- PIECE 11
\
4 BALL CVERSIZE MONITOR 12
\
5 PRESSURE GAUGE,DP GAUGE,DP SWITCH & 13
OP 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 :Manufacturer / Manufacturer'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 of 15
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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. C 10 Cli istics Class Type of Q of 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
1.0.0 |Ball Separator
1.1.0 |Raw Material
. - . . Miil Test Certificate / Lab test,
ta
al Housing Shell, Nozzle flanges Chemlgal properpes 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’ Ijspectlon 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 \Y V |Plates > 20mm Thk only (UT - Full Volume)
. . . . Mill. Test Certificate / Lab test
N ?
] Nozzle Pipes Chemlgal properfles Major Chemlc;l Analysis & One sample/heat Approved  drg/Data|Approved drg/Data reporyRaw  material  fiow| * P v v
& Physical properties Mechanical test sheet sheet sheet
Surface defects Minor Visual 100% Approved  drg/Data|Approved drg/Data Inspegtlon report/ Raw| P v v
sheet sheet material Flow sheet
Leak Tightness Major Hydrostatic test 100% Approved  drg/Data| Approved drg/Data Mill Test Certificate * P \Y \
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 Manyfacturers Test| % P v Vv |if casting
(Normalising) sheet sheet Certificate
Surface defects Critical  |Magnetic particle test [100% Approved  drg/Data Approved  drg/Data) | oo tion report * | p v Vv |ifcasting
sheet sheet
" . ASME SA609 / SA|ASME SA609 Level Il / " *
¥ o
Sub-surface defects |Critical |Ultrasonic test 100% 435 SA 435 / SA 388 Inspection report P \Y \
. - . : Mill Test Certificate / Lab test|
[ Screen Shaft Cheml;al propertvles Major Chemlcgl Analysis & One sample/heat Approved  drg/Data|Approved drg/Data reportRaw  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 :Manufacturer / Manufacturer'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

2 of 15
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\ 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. C 10 Characteristics Class Type of Q of p 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
Surface defects on| i |penetrant test 100% ASME Sec.Vill Div.1 [ASME SecVIll DV o ion report * | p v v
area Appendix 8
Sub-surface defects |Critical ~|Ultrasonic test 100% ASME SA745 ASME SA745 Inspection report P A% %
. . . . Mill Test Certificate / Lab test
Data
[e] Screen ribs Chem'?al proper?les Major Chem'C?I Analysis & One sample / heat Approved - drg/Data| Approved drg/Data report/Raw._ material  flow| * P \Y \%
& Physical properties Mechanical test sheet sheet shéet
Corrosion Resistance |Major IGC One/Heat ASTM A 923 ASTM A 523 Test Report/Lab test report * P \Y \%
Surface Defects Minor Visual 100% Approved  drg/Data|Approved drg/Data Inspe;tion report/ Raw| ~ P v v
|sheet sheet material Flow sheet
Ball Extraction Nozzle Pipe [Duplex|Chemical properties|,, . Chemical Analysis & One sample /|Approved drg/Data|Approved drg/Data Mill Test Certiicate / Lab test *
[f] Major " report/Raw  material  flow| P v %
Stainless Steel] & Physical properties Mechanical test cast/heat/ batch sheet sheet sheet
/Dat i
Surface Defects Minor Visual 100% Approved drg/DatajApproved drg/Data Inspegtlon report/ Raw| - P v v
sheet sheet material Flow sheet
Leak Tightness Major Hydrostatic Test 100% Apprz.wed drg/Data|Approved drg/Data Manyfacmrers Test| P v v
shee} 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 * P \Y %
122 |Welding procedure qualification  |Weld souncness  |Critical  [Physical test 100% ASME Sec.Ix ASME Sec.IX QW 483 of ASME Sec.IX * | p | v |y |Veldng procedure ~ already  approved by
4 9P a v 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.IX L v y | Welders already qualified by BHEL/LRQA/GL/DNV/TUV
shall be employed for this job.
124 |Fit-up of butt weld Alignment.and Major  |Template, visual 100% g;’w:;‘“”"g ASME Sec VIl Div.1 |Log book P | W~ | — [BHEL towiness>20mm thick butt joint
125 Fitup of shell flange and nozzle Onent.atlon,allgnment Major Template, visual 100% Manufacturlng 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 :Manufacturer / Manufacturer's Sub-contractor
C : Contractor [O: Owner
Manufacturer / Sub-Contractor Contractor Indicate : "P" - Perform, "W" - Witness and "V" - Verification
Signa!ure | Reviewed By Name & Sign. Of approving authority & Seal

3 of 15
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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. Ci 10 Characteristics Class Type of Q 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
1.2.6 |Weld quality for Pressure Parts
[a] Root run Surface defects Major Penetrant test / Visual |100% ASME Sec.VIII Div.1 ﬁsyjdixs;c'vm QuAt Operation Process Sheet - P \Y %
1.2.7 |[a] Completed butt welds 1.Surface defects Major Penetrant test 100% ASME Sec.VIII Div.1 ﬁs;ﬂidifgowu Div1 Inspection report * P \Y \%
10% of total weld & " . "
2-Sub-surface Critical  |Radiography test length & 100% T|ASME Sec.Vill Div.1 |ASME~ Sec VIl “ Div.1|Radiographs & inspection| % | o 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.VIII Div.1 ﬁsgfﬂdfgc'vm Div.1 Inspection report * P Vv Vv
1.2.8 Fabn.cated Shell (Prior to  sand|1 plmeqslons. Major Measurement by visual |100% Manufactunng 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 SecVIII Div.1 |No Leakage Inspection report P w \
minutes
1.2.9 |Pickling and Passivation Protection Layer Major Visual 100% 18:10117 IS: 10117 Log Book - P - -
Final tests (completed equipments) -| |-Dmensions, *
1.2.10 P uip! orientation, Major Measurement by visual |100% G.A.drawing G.A.drawing Inspection report P w w
After assembly -
workmanship & finish
. Leak Tightness @
2Leak tightness for\ o |gesign pr.  (positive)|100% ASME Sec.VIll Div.1 |No Leakage Inspection report * | p w w
assembly . :
Duration 30 minutes
3.Dry function test for| . ... y 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 :Manufacturer / Manufacturer'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 I I I

4 of 15
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\ 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 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 9 D* | * 10 1
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 % Y
and hardness procedure
Polymer Identification |Major Flame test One per lot For Semi Ebonite For Semi Ebonite Inspection report * P \% Y
Ebonite Polymer|Ebonite Pclymer
catches fire; catchesjcatches fire; ' catches|
fire and On removalifire and On removal
from fire it continues|from fire it continues to
to burn burn
% Change in weight
after . 24. hrs Major Immersion test One per lot ASTM D 471 +1-1% Inspection report * P \Y %
immersion in sea (bleeding test)
water at 70 degrees
. . Free from rust "
132 |Surface preparation of flems to b\ 1 gugt  and|Major  |Visual 100% 5A25 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 \Y \%
6374/Equivalent
b)Adhesion,  Visual Measurement visual 100% visual.|Approved  drawing *
defects, thickness|Major inspection . ThicknessOhardne |and BS|BS 6374/Equivalent Inspection report P \Y %
and hardness P ss at random 6374/Equivalent
" " Approved  drawing
©)Spark test for Pin|\,.. |Spark test for Pin)q00, and BS|BS 6374/Equivalent |Inspection report * | p % v
holes at 5 kv/mm holes .
6374/Equivalent
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 Reviewed By Name & Sign. Of approving authority & Seal
\ \ L
\ \ [ 1

5 of 15
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Manufacturer'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: [
Page 06 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 1
140 |Complete Unit of Worm gear Reduction Ratio Critical  |Functional Test 100% gﬁzg"ed Data) \oproved Data Sheet
Angle of Rotation Manufacturer test certificate * P \ \
Input Torque
Output Torque
Degree of protection |Critical \Water & Dust ingress Type test Approved Data Approved Data Sheet | |Type test certificate * \ Vv Vv
tests Sheet
1.5.0 |Actuators Routine Test Major Electrical test 100% Supplier catalogug iuppller catalogue / Manufacturer TC * \% \Y V  |Review of TCs
Make, Range, Model |Major Visual 100%
Assembly check . . .
y Majol Visual 100%
alongwith ball valves lor ; Supplier catalogue iuppller catalogue / Inspection Report _ P - -
Functional check
alongwith - Major  [Visual 100%
settings/auxillary
contacts

Note: ADS - APPROVED DAT.

SHEET

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

Reviewed By

Name & Sign. Of approving authority & Seal

6 of 15
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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 Recirculation Skid & |PACKAGE : COLTCS CUSTOMER:
Ball Vessel Date - PURCHASER: |
Page 07 of 15 CONSULTANT: ‘
Sl. No. Component / Operation Characteristics Class Type of Q 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
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
2.1.0 |Raw Material
. . - - . Mill Test Certificate / lab test
al H}ouslng Shell, Nozzle flanges and Chemlgal properpes Major Chemlc;l Analysis & One sample/heat Approved  drg/Data Appr?ved drg/Data report / raw material fiow * P 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 \Y
sheet sheet
Sub-surface defects |Major Ultrasonic test 100% ASME SA 435 ASME SA 435 Inspection report - P \% 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 \Y
222 |Welding procedure qualfication |Weld soundness  [Critical |Physical test 100% ASME Sec.Ix ASME Sec.IX QW 483 of ASME Sec.IX *le | v \Welding  procedure =~ already  approved by
4 9P a v o g g - BHEL/LRQA/GL/DNV/TUV shall be employed for this job.
223 |Welder performance qualification ~ |Weld soundness  |Critical  |Radiography 100% ASME Sec.IX ASME Sec.IX QW 484 of ASME Sec.IX * | p v Welders already qualified by BHEL/LRQA/GL/IDNVITUV
shall be employed for this job
2.2.4 |Dished end for ball vessel Dimensions Major Template 100% l[\)/lraarwif:gctunng ASME Sec VIII Div.1 Inspection report - P \Y
Surface defects Critical ~ [Penetrant test 100% ASME Sec VIII Div.1 ASME ‘Sec Vil Div.1 Inspection report - P Y
Appendix 8
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 | Reviewed By Name & Sign. Of approving authority & Seal
I I I I I I

7 of 15
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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:
Injection Pipe Date - PURCHASER: |
Page 08 of 15 CONSULTANT: ‘
Sl. No. Component / Operation Characteristics Class Type of Qi of Format of Agency Remarks
Checked Check Check Documents Norms Record M | [ | o
1 2 3 4 5 6 7 8 9 D* ** 10 11
225 |Fit-up of butt weld Alignment.and Major  |Measurement 100% gfa'\‘,‘v‘i':‘;‘“”"g ASME Sec VIl Div.1 | Log book ~ | P | wnv | = [|BHEL to witness >20mm thick butt joint.
226 Fit-up of shell flange and nozzle Onenl‘atlon,‘ahgnment Major Template, visual 100% Manufacturlng ASME Sec VIl Div.1 Log book - P - -
assembly to shell and dimensions Drawing
22.7 |Weld quality for Pressure Parts
[a] Root run Surface defects Major  |Penetrant test / Visual |100% ASME Sec. Vil Div.1 2;’)"'; dixsgc'v"' P4 operation Process Sheet * | p v v
ME |
2.2.8 |[a] Completed butt welds 1.Surface defects Major Penetrant test 100% ASME Sec.VIII Div.1 ﬁs;‘e:d;f:ovm Di.1 Inspection report * P v %
10% of total weld N . . . "
2-Sub-surface Critical ~ |Radiography test length & 100% T|ASME Sec.Vill Div.1 (AoME 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.VIII Div.1 i;fg:\dixssec Vil Div.1 Inspection report * P v %
229 |Fabricated Shell ! II‘>|mer!s|ons, Major Measurement 100% Manufactur|\1g ing Drawing (Inspection report * P A% %
Orientation Drawing
Hydrostatc Pr. @ 1.5 . y . .
\2/ Hydlro test for Ball Critical |times design pr. (positive)|100% ASME Sec.VIII Div.1 |No leakage Inspection report * P w \% Hzgrzslaltlt; te;l s”h\a/ll be Iconduc!ed along with Recirculating
essel [Duration 30 minutes] skid Assly for Ball Vessel.
2.2.10 |Pickling and Passivation Protection Layer Major Visual 100% IS: 10117 I1S: 10117 Log Book P - -
. . . Mill Test Certificate / lab test
2.2.11 |Ball Injection Pipe Chemlgal & Physical Major Chemlcgl & 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|\ v/ 1npection report ~- | P v v
sheet sheet
Leak Tightness Major Hydrostatic test 100% Approved  drg/Data|Approved drg/Data Manyfacmrers Test| % p v v
sheet sheet Certificate
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 | [ | Reviewed By Name & Sign. Of approving authority & Seal
I I I I I I I I

8 of 15
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Manufacturer's Name & Address STANDARD QUALITY PLAN BHEL Doc No.: PE-QP-999-165-N008
Vendor Q.P. NO: PROJECT: | |
P.O. No. PACKAGE : LT CUSTOMER:
O-No Item : RECIRCULATING PUMP CKAGE : COLTCS
Date : PURCHASER: I
Page 9 of 15 CONSULTANT: ‘
SlI. No. C 10 Characteristics Class Type of Q of 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
2.3.0 |Raw material control
231 |Casing Cheml;al,Phys|ca| Major Chemical & Physical|One Sample/Cast|Approved drg/ Data|Approved drg/ Data Many_facturers Test| % P v v
properties analysis / Heat sheet sheet Certificate
Surface defects Minor  |Visual 100% Approved drg/ Data|Approved - drg/ Data| v/ jngpection report ~- | P v v
sheet sheet
232 |Impeller, Sleeve Physlgal,and ) Major Physlcgl and Chemical{One Sample/Cast{Approved drg/ Data|Approved drg/ Data yanyfaclurers Test| % p v v
Chemical properties analysis / Heat sheet sheet Certificate
233 |Shaft Physlgal,and ‘ Major Physlc;l and Chemical{One Sample/Cast{Approved drg/ Data|Approved drg/ -Data Mar,y‘factnlrers Test| % 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 V  |Only for shaft >= 50mm
2.3.4 |In-process control
Hydro.test @ 1.5times .
235 |Casing Leak tightness Critical [design pr. (positive)|100% Manufacturing No Leakage Inspection report * P \Y \
- H Standard
(Duration 30 minutes)
236 |Shaft Surface defects Criical |Penetrant test 100% ASME Sec.VIli Div.1 ﬁsg"j‘ dingc.VlII DV spection report * e % v
237 |Impeller Residual static, Major  |Static.dynamic 100% 150:1640 1S0:1940, Gr 6.3 Inspection report * | p v v
dynamic unbalance balancing
2.3.8 |All components Wcrkmanshlp. finish Major Measgrement, visual 100% Mangfacturlng Manufacturing drawing |Log book / job card - P - -
and dimensions examination drawing
239 , control, final i 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 - - - 8.5 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 \Y %
) / Mfg. Drg. Mfg. Drg.
cleanliness
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 | Reviewed By Name & Sign. Of approving authority & Seal
I I I I I I I
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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. C 10 Characteristics Class Type of Q of Format of Agency Remarks
Checked Check Check Documents Norms Record M C [0
1 2 3 4 5 6 7 8 9 D* | * 10 11
240 |Ballvalves
24.1 |Materials
Body and Tail end pieces Chemlgal.Physlcal Major Chemical & Physical|One Sample/Cast|Approved drg/ Data|Approved drg/ Data Manufacturer's T.C * P v v
properties analysis / heat sheet sheet
242 |Ball ChemlgaI,PhyslcaI Major Chemlf:al & Physical|One Sample/Cast|Approved drg/ Data|Approved drg/- Data Manufacturér's T.C. * p v v
properties analysis / heat sheet sheet
. . . . 4
243 |Stem Chemical,Physical Major Chemical & Physical|One Sample/Cast|Approved drg/ Data A;.)proved drg/ Data Manufacturer's T.C. * P v v
properties analysis / heat sheet sheet
24.4 |In-process inspection
2.45 |Machining of body, end, pieces, ball [Dimension Major Measurement 100% :ﬁngved drg/Data ::g;?ver’ drg/Data Log book - P Vv Vv
246 |Ball a) Surface defects  [Critical |Penetrant test 100% ASME Sec.vil{ Div.1 [ASME  SecVIll DV}, tion report * | p v v
Appendix 8
b) Hardness Major Hardness testing Random fﬁs:?ved drg/Data /s\::er:)ved drg/Data Inspection report * P v Y
247 |Assembly a) Dimensions Major Measurement 100% ENISO 17292 ENISO 17292 Manufacturer's T.C. * P \Y %
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.
2.4.8 |Testing
. . EN 12266-182/API|EN 12266-18&2/API 598 *
9 .
[a] Body Leakage Critical  |Hydraulic test 100% 508/Appd data sheet|& Appd. Data sheet Manufacturer's T.C. P \Y %
. . EN 12266-182/API|EN 12266-182/API 598 *
o .
[b] Seat test Leakage Critical |Hydraulic test 100% 598/Appd data sheet|& Appd. Data sheet Manufacturer's T.C. P \% %
. . EN 12266-182/API|EN 12266-18&2/API 598 *
o .
[c] Seat Leakage Critical |Air test 100% 508/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 :Manufacturer / Manufacturer'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
| [ | [ | | [
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Manufacturer's Name & Address STANDARD QUALITY PLAN BHEL Doc No.: PE-QP-999-165-N008
| Vendor QP NO: | PROJECT:
Item : RECIRCULATING PUMP
P.O. No. PACKAGE : COLTCS CUSTOMER:
MOTOR
V PIECE Date : PURCHASER:
Page 11 of 15 CONSULTANT:
Sl. No. Component / Operation Characteristics Class Type of Qi of Format of Agency Remarks
Checked Check Check Documents Norms Record M [ o
1 2 3 4 5 6 7 8 9 D* | * 10 1
Routine  test, No . N y 8 - * . .
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 * \% v \%
3.1.0 |V -Piece
Mill Test Certificate / lab test|
Raw material inspection Chemlgal & Physical Major Chemlcgl & 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% ﬁi:;fved drgj\Data ;\::er?ved drg/ Data MTC / Inspection report * P \% Y
c)Sub-surface Critical |Radiography test 10% of total butt{ASME Sec,Vill Div.1 [ASME Sec.VIIl Div.1|Radiographs and inspection *
defects weld length Appendix 4 report P \ \
Hydrostatic Pr. @ 1.5
4) Hydro Static Test |Critical |1TSS_ deSian Pl 500, ASME Sec.VIll Div.1 |No leakage Inspection report * | p v v

(positive) [Duration 30

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

Reviewed By

Name & Sign. Of approving authority & Seal
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Manufacturer's Name & Address STANDARD QUALITY PLAN BHEL Doc No.: PE-QP-999-165-N008
[ 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: ‘
SI. No. Ci 10 Cl istics Class Type of Q 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 reportiraw material flow sheet P \Y if fabricated type
. y . . 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
421 |Welding procedure specification Correctness Critical |Scrutiny 100% ASME Sec.IX ASME Sec.IX QW 482 of ASME Sec.IX * P \
422 |Welding procedure qualification ~ |Weld soundness ~ |Critical |Physical test 100% ASME SeciIX ASME Sec.IX QW 483 of ASME Sec.IX * e v \Welding  procedure ~ already  approved by
- 9P q Y o R ’ : BHEL/LRQA/GL/DNV/TUV shall be employed for this job.
423  |Welder performance qualification ~ [Weld soundness ~ |Critical  |Radiography 100% ASME Sec.IX ASME Sec.IX QW 484 of ASME Sec.IX * | p v Welders already qualified by BHEL/LRQA/GL/IDNVITUV
shall be employed for this job.
424 |Fabricated Shell 1 Surface — defects| ..o |penetrant test 100% ASME Sec.Vill Div.1 [ASME Sec VIl D) o von report * | p v
(fillet welds) Appendix 8
éplmeqslons, Major Measurement by visual |100% Approved doc/ Data|Approved documents / Inspection report * P \Y
rientation sheet Data sheets
Hydrostatic Pr. @ 1.5 " . : "
3. Hydro test Critical |times design pr. (positive) |100% ASME Sec.VIII Div.1 |No leakage Inspection report * P w Hzgroslancglesl 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 :Manufacturer / Manufacturer's Sub-contractor
C : Contractor [0 Owner
Manufacturer / Sub-Contractor Contractor Indicate : "P" - Perform, "W" - Witness and "V" - Verification
Signa!ure | Reviewed By Name & Sign. Of approving authority & Seal
I | I | I
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[ [ [ [ [ [ [ [
\ 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 : Pressure Gauge, DP PACKAGE : COLTCS CUSTOMER:
P.O. No. Gauge, DP Switch, DP Date : PURCHASER:
Transmitter CONSULTANT:
I I Cleaning Balls I I
All components & Equipments [Page 13 of 15 PACKAGE : COLTCS
Sl. No. Component / Operation Characteristics Class Type of Qi of Format of Agency Remarks
Checked Check Check Documents Norms Record M | [ | o
1 2 3 4 5 6 7 8 9 D* [ * 10 11
5.0.0 |In process quality control mzz:l Range and Critical  |Visual 100% gﬁzz\’ed Data Approved Data Shest ' |Manufacturer test certificate * P \Y %
Calibration Critical |Calibration test 100% gﬁzz\’ed Data Approved Data Sheet |Manufacturer test certificate * \ \2 Vv
Degree of Protection |Critical |- Typg.Tesl Approved Data ‘Approved Cata Sheet |Manufacturer test certificate * \% \Y V  |For Pressure guage, DP Guage, DP Switch
Certificate Sheet
6.0.0 |Cleaning Balls
: ,\:\T:rrr::i:/:ill:lls Dimensions Critical ~ [Measurement Random Approved Data Approved Data Sheet  |Manufacturer's test certificate * P Vv V' |Quantity and type of balls to be checked with datasheets
Type Sheet
Size
7.0.0 |All Components / Equipments Painting Dry. film Major Measurement Random Painting schedule  |Painting schedule Inspection report * P \Y \
thickness and visual
Packing Major Measurement 100% MFG. Procedure MFG. Procedure Inspection report * P \Y _
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

Reviewed By

Name & Sign. Of approving authority & Seal
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Manufacturer'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 Cc ]
1 2 3 4 5 6 7 8 9 ** 10 11
8.0.0 [Starter panel
08.1.0 |Inco g Material
08.1.1 |Fabricated & Painted Panel Dimension Major |Measurement 100% Approved Drgs. |Approved Drgs. Inspection report 2] -
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 P -
Adhesion Major
08.1.2 |wire Size / Colour / Visual / Dimension Sample 1S 694 Specification /|1nspection report -
Rating / Surface drawings P
Defects Major 1SI Marked wire
i i i o .
08.1.3 |Panel Mounting Make, Functional, Visual / Electrical 100% Approved BOM Approved BOM p
Type & Rating Major
08.2.0 |In Process Inspection
10.2.1 |Name Plate, Component|Workmanship, Visual 100% Approved Dr 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 P
of wires, Bunching
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 P -
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 of] 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. 1S 2147 Inspection Report P for enclosure
PS5
08.3.5 |[IR - HV - IR Electrical Critical |Electrical 100% Approved Approved Pocedure |Inspection report P
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
Manufacturer / Sub-Contractor Contractor C : BHEL [0 Owner

Signature

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

Name & Sign. Of approving authority & Seal
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Manufacturer's Name & Address STANDARD QUALITY PLAN BHEL Doc No.: PE-QP-999-165-N008
Vendor Q.P. NO: PROJECT: | |
P.O. No. ltem : FASTENERS PACKAGE : COLTCS CUSTOMER:
Date : PURCHASER: I
Page 15 of 15 CONSULTANT: ‘
SlI. No. C 10 Characteristics Class Type of Q of 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
9.4.0 |internal Fasteners (Duplex Steel) Cheml;al & Physical Major Chemlce.zl ) &|1 Per heat/HT Approved  drg/Data|Approved drg/Data Mfr TC / Lab report * P v v
properties Mechanical analysis |Batch sheet sheet
Visual & Major Visual Sample Approved  drg/Data|Approved drg/Data B P v v
wor finish sheet sheet
Dimensions Major Measurement Sample Approved - drg/Data| Approved drg/Data _ P \ \%
sheet sheet
9.2.0 |Main Fasterners Visual Major Visual Sample Approved - drg/Datal Approved drg/Data Inspection report / Mfr TC * P \Y \%
sheet sheet
Dimensions Major Measurement Sample Approved, drg/Data| Approved drg/Data Inspection report / Mfr TC * P \Y \%
sheet sheet
Chemlgal & Physical - Chemical & Physical 1 sample per heat Approved drg/Data|Approved drg/Data Mr TC/Lab report * P v 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 :Manufacturer / Manufacturer's Sub-contractor

C : Contractor

[0 Owner

Manufacturer / Sub-Contractor

Contractor

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

Reviewed By

Name & Sign. Of approviﬂ authority & Seal

Signature
I
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TITLE:
TECHNICAL SPECIFICATION
COLTCS

STANDARD TECHNICAL REQUIREMENTS

SPEC. NO.: PE-TS-421-165-N002

SECTION: I

SUB-SECTION: [IB

REV. NO. 00 DATE 02.01.2018
SHEET 1 OF 1

SUB-SECTION - 1IB

STANDARD TECHNICAL SPECIFICATION (ELECTRICAL)




CUSTOMER : PROJECT SPECIFICATION :
TITLE NUMBER :
QUALITY PLAN [BIDDER/ QUALITY PLAN SPECIFICATION
VENDOR NUMBER PED-506-00-Q-006, REV-01 TITLE
SHEET 1 OF 2 SYSTEM ITEM AC ELECT. MOTORS BELOW 55KW (LV) SECTION VOLUME 11
SL. |COMPONENT/OPERATION [CHARACTERISTICS |CAT. TYPE/ EXTENT OF|REFERENCE ACCEPTANCE FORMAT AGENCY REMARKS
NO. CHECK METHOD OF CHECK DOCUMENT NORM OF RECORD
CHECK PlIW]|V
1 2 3 4 5 6 7 8 9 10 11
1.0 |ASSEMBLY 1. WORKMANSHIP MA VISUAL 100% MANUF'S SPEC MANUF'S SPEC -DO- 2 - -
2.DIMENSIONS MA -DO- -DO- MFG. DRG./ MFG. DRG./ -DO- 2 - -
MFG. SPEC. MFG. SPEC.
3.CORRECTNESS MA VISUAL 100% MFG.SPEC./ MFG.SPEC. -DO- 2 - -
COMPLETENESS RELEVANT IS RELEVANT IS
TERMINATIONS/
MARKING/COLOUR
CODE
2.0 [PAINTING 1.SHADE MA VISUAL SAMPLE MANUFR'S BHEL SPEC. LOG BOOK |2 - -
SPEC/BHEL SAME AS
SPEC./RELEVANT |COL.7
STANDARD
3.0 [TESTS 1.ROUTINE MA -DO- 100% 1S-325/ SAME AS TEST 2 1 NOTE -1
TEST INCLUDING BHEL SPEC./ COL.7 REPORT &
SPECIAL TEST DATA SHEET NOTE-3
AS PER BHEL
SPEC.
2.0VERALL MA MEASUREMENT|100% APPROVED APPROVED INSPN. 2 1 - NOTE -1
DIMENSIONS & & DRG/DATA DRG/DATA REPORT &
ORIENTATION VISUAL SHEET SHEET NOTE-3
& RELEVANT IS
BHEL PARTICULARS BIDDER/VENDOR
NAME

SIGNATURE




CUSTOMER : PROJECT SPECIFICATION :
(TR QUALITY PLAN TITLE NUMBER :
H//[[ BIDDER/ QUALITY PLAN SPECIFICATION |
VENDOR NUMBER PED-506-00-Q-006, REV-01 TITLE :
SHEET 2 OF 2 SYSTEM ITEM_AC ELECT. MOTORS BELOW 55KW (LV) SECTION VOLUME Il
SL. |COMPONENT/OPERATION|CHARACTERISTICS |CAT. TYPE/ EXTENT OF|REFERENCE ACCEPTANCE FORMAT _ |AGENCY REMARKS
NO. CHECK METHOD OF |CHECK  |DOCUMENT NORM OF RECORD
CHECK Plw]| v
1 2 3 4 5 6 7 8 9 10 11
3.NAMEPLATE MA VISUAL 100% 1S-325 & 1S-325 & INSPN. 2 1 |
DETAILS DATA SHEET DATA SHEET REPORT
NOTES:
1 ROUTINE TESTS ON 100% MOTORS SHALL BE DONE BY THE VENDOR. HOWEVER, BHEL SHALL WITNESS ROUTINE TESTS ON RANDOM SAMPLES. THE
SAMPLING PLAN SHALL BE MUTUALLY AGREED UPON |
2 WHERE EVER CUSTOMER IS INVOLVED IN INSPECTION, (1) SHALL MEAN BHEL AND CUSTOMERS BOTH TOGETHER.
3 FOR EXHAUST/VENTILATION FAN MOTORS OF RATING UPTO 1.5KW , ONLY ROUTINE TEST CERTIFICATES SHALL BE FURNISHED FOR SCRUTINY.
Legends for Inspection agency
1. BHEL/CUSTOMER
2. VENDOR (MOTOR MANUFACTURER)
3. SUB-VENDOR (RAW MATERIAL/COMPONENTS SUPPLIER)
P. PERFORM
W. WITNESS
V. VERIFY
BHEL PARTICULARS BIDDER/VENDOR
NAME
SIGNATURE

DATE

BIDDER'S/VENDORS COMPANY SEAL




CUSTOMER PROJECT SPECIFICATION :
() TITLE NUMBER :
H/{H QUALITY PLAN BIDDER/ QUALITY PLAN SPECIFICATION :
VENDOR NUMBER PED-506-00-Q-007, REV-03 TITLE
SHEET LOF 9 SYSTEM ITEM: AC ELECT. MOTORS 55 KW & ABOVE (LV & MV) _|SECTION VOLUME Il
SL. |COMPONENT/OPERATION CHARACTERISTIC CAT. TYPE/ EXTENT OF |REFERENCE _ |ACCEPTANCE FORMAT AGENCY REMARKS
NO. CHECK METHOD OF CHECK DOCUMENT  |NORM OF RECORD
CHECK P |w
1 2 3 4 5 6 7 8 9 10 11
10 |RAW MATERIAL & BOUGHT OUT
CONTROL
1.1 |SHEET STEEL, PLATES, 1.SURFACE MA VISUAL 100% - FREE FROM LOG BOOK 3| -
SECTION, EYEBOLTS CONDITION BLINKS,
CRACKS,
WAVINESS
ETC
2.DIMENSIONS MA MEASUREMENT |SAMPLE MANFR'S MANFR'S -DO- 3| -
DRG./SPEC DRG./SPEC
3.PROOF LOAD MA MECH. TEST  |-DO- -DO- -DO- INSPEC. 3| -
TEST (EYE REPORT
BOLT)
12 |HARDWARES 1.SURFACE MA VISUAL 100% FREE FROM -DO- 3| -
CONDITION CRACKS, UN-
EVENNESS
ETC.
2.PROPERTY MA VISUAL SAMPLES  |MANFR'S RELEVENT SUPPLIERS 3| - PROPERTY CLASS
CLASS DRG./SPEC IS/SPEC. TC & LOG MARKING SHALL BE
BOOK CHECKED BY THE
VENDOR
13 |CASTING 1.SURFACE MA VISUAL 100% FREE FROM LOG BOOK 3| -
CONDITION CRACKS,
BLOW HOLES
ETC.
2.CHEM. & MA CHEM&MECH |L/HEATNO. |MANFR'S RELEVENT SUPPLIER'S 3| - HEAT NO. SHALL BE
PHY. PROP. TEST DRG./SPEC IS/ TC VERIFIED
3.DIMENSIONS MA MEASUREMENT [100% MANUFR'S MANUFR'S LOG BOOK 3| -
DRG. DRG.
14 |PAINT & VARNISH 1.MAKE, SHADE, MA VISUAL 100% MANFR'S MANFR'S LOG BOOK 3| -
SHELF LIFE & CONTINUOUS |DRG./SPEC DRG./SPEC
TYPE

BHEL

PARTICULARS

BIDDER/VENDOR

NAME

SIGNATURE

DATE

BIDDER'S/VENDORS COMPANY SEAL




- CUSTOMER : PROJECT SPECIFICATION
S TITLE NUMBER :
H”H QUALITY PLAN BIDDER/ QUALITY PLAN SPECIFICATION :
VENDOR NUMBER PED-506-00-Q-007, REV-03 TITLE
SHEET 2 OF 9 SYSTEM ITEM: AC ELECT. MOTORS 55 KW & ABOVE (LV & MV) __|SECTION VOLUME Il
SL. |COMPONENT/OPERATION CHARACTERISTIC CAT. TYPE/ EXTENT OF |REFERENCE _ |ACCEPTANCE FORMAT AGENCY REMARKS
NO. CHECK METHOD OF CHECK DOCUMENT NORM OF RECORD
CHECK P|w
1 2 3 4 5 6 7 8 9 10 11
15 |SHAFT 1. SURFACE MA VISUAL 100% - FREE FROM -DO- 3| - VENDOR'S APPROVAL
(FORGED OR ROLLED) COND. VISUAL IDENTIFICATION SHALL BE
DEFECTS MAINTAINED
2. CHEM. & MA CHEM. & 1/HEATNO.  |MFG. DRG. RELEVANT SUPPLIER'S 3| -
PHYSICAL PHYSICAL OR HEAT SPEC. 1S TC
PROPERTIES TESTS TREATMENT
BATCH NO
3. DIMENSIONS MA MEASUREMENT |100% -DO- MANUFR'S LOG BOOK 3| -
DRG.
4.INTERNAL CR uT -DO- ASTM-A388 MANUFR'S -DO- 3| 2 FOR DIA OF 55 MM &
FLAWS SPEC. ABOVE
BHEL SPEC.
16 |SPACE HEATERS, CONNEC-  |1. MAKE & MA VISUAL -DO- MANUFR'S MANUFR'S -DO- 3| -
TORS, TERMINAL BLOCKS, RATING DRG. SPEC.  |DRG. SPEC.
CABLES, CABLE LUGS,
CARBON BRUSH TEMP.
DETECTORS, RTD, BTD'S
2. PHYSICAL MA -DO- -DO- - NO PHYS. DAMAGE |-DO- 3| -
COND. NO ELECTRICAL
DISCONTINUITY
3.DIMENSIONS MA MEASUREMENT |SAMPLE MANUFR'S MANUFR'S -DO- 3| -
(WHEREVER DRG./ SPEC.  |DRG./ SPEC.
APPLICABLE)
4 PERFORMANCE/ MA TEST 100% -DO- -DO- INSP. 3| -
CALIBRATION REPORT

BHEL

PARTICULARS

BIDDER/VENDOR

NAME

SIGNATURE

DATE

BIDDER'S/VENDORS COMPANY SEAL




] CUSTOMER : PROJECT SPECIFICATION :
T TITLE NUMBER :
H”f ) QUALITY PLAN BIDDER/ QUALITY PLAN SPECIFICATION :
VENDOR NUMBER PED-506-00-Q-007, REV-03 TITLE
SHEET 3 OF 9 SYSTEM ITEM: AC ELECT. MOTORS 55 KW & ABOVE (LV & MV) _[SECTION VOLUME Il
SL. [COMPONENT/OPERATION CHARACTERISTIC CAT. TYPE/ EXTENT OF |REFERENCE  |ACCEPTANCE FORMAT AGENCY REMARKS
NO. CHECK METHOD OF CHECK DOCUMENT NORM OF RECORD
CHECK P w |V
1 2 3 4 5 6 7 8 9 10 11
1.7 |OTHER INSULATING 1. SURFACE MA VISUAL 100% - NO VISUAL INSPT. 3| -2
MATERIALS LIKE SLEEVES, COND. ETC. DEFECTS REPORT
BINDINGS CORDS, PAPERS,
PRESS BOARDS ETC.
2. OTHER
CHARACTERISTICS MA TEST SAMPLE MANUF'S MANUF'S LOG BOOK 3| -2
SPEC. SPEC. AND OR
SUPPLIER'S
TC
1.8 |SHEET STAMPING 1. SURFACE MA VISUAL 100% - NO VISUAL LOG BOOK 3| - -
(PUNCHED) COND. DEFECTS
(FREE FROM
BURS)
2.DIMENSIONS MA MEASUREMENT |SAMPLE MANUFR'S MANUFR'S -DO- 3 | - | 2 |FORMV MOTOR INSULA-
INCLUDING BURS DRG. . DRG. TION/VARNISH THICKNESS
HEIGHT SHALL BE MORE THAN
THE BURS HEIGHT
3. ACCEPTANCE MA ELECT. & MECH |-DO- MANUF'S RELEVANT SUPPLIER'S 3| -2
TESTS TESTS SPEC./ 1S TC
RELEVANT
IS
1.9 |CONDUCTORS 1. SURFACE MA VISUAL 100% - FREE FROM LOG BOOK 3* | - | 2* [+ MOTOR MANUFACTURER TO
FINISH VISUAL CONDUCT VISUAL CHECK FOR
DEFECTS SURFACE FINISH ON RANDOM
BASIS (10% SAMPLE) AT HIS
WORKS AND MAINTAIN
RECORD FOR VERIFICATION
BY BHEL/CUSTOMER.
2.ELECT. PROP, & MA ELECT. & SAMPLES RELEVANT IS/ |RELEVANT IS/ SUPPLIERS 3| -2
MECH. PROP MECH.TEST BS OR BS OR TC &
OTHER OTHER VENDOR'S
STANDARDS  |STANDARDS INSPN.
REPORTS
BHEL PARTICULARS BIDDER/VENDOR
NAME
SIGNATURE
DATE BIDDER'S/VENDORS COMPANY SEAL




(T CUSTOMER : PROJECT SPECIFICATION :
H”[[ TITLE NUMBER :
QUALITY PLAN BIDDER/ QUALITY PLAN SPECIFICATION :
VENDOR NUMBER PED-506-00-Q-007, REV-03 TITLE
SHEET 4 OF 9 SYSTEM ITEM: AC ELECT. MOTORS 55 KW & ABOVE (LV & MV) |SECTION VOLUME IlI
SL. [COMPONENT/OPERATION CHARACTERISTIC CAT. TYPE/ EXTENT OF |REFERENCE ACCEPTANCE FORMAT AGENCY REMARKS
NO. CHECK METHOD OF CHECK DOCUMENT NORM OF RECORD
CHECK P w Vv
1 2 3 4 5 6 7 8 9 10 11
3.DIMENSIONS MA MEASUREMENT -DO- -DO- -DO- Log Book 3 - 2
MANFR'S DRG./ [MANFR'S DRG./
1.10 |BEARINGS 1.MAKE & TYPE MA VISUAL 100% APPROVED APPROVED -DO- 3 - 2
DATASHEET DATASHEET
2.DIMENSIONS MA MEASUREMENT |SAMPLE BHEL DATA BHEL DATA -DO- 3 - 2
SHEET SHEET BEARING
MANUF'S
CATALOGUES
3.SURFACE MA VISUAL 100% - FREE FROM -DO- 3 - 2
FINISH VISUAL
DEFECTS
1.11 |SLIP RING 1.SURFACE MA VISUAL 100% - -DO- -DO- 3 - -
(WHEREVER APPLICABLE) COND.
2.DIMENSIONS MA MEASUREMENT |SAMPLE MANUF'S MANUF'S -DO- 3 - -
DRG DRG
3.TEMP.WITH- MA ELECT.TEST -DO- MANUF'S MANUF'S -DO- 3 - 2
STAND CAPACITY SPEC./BHEL SPEC./ BHEL SPEC.
SPEC.
4.HV/IR MA -DO- 100% -DO- -DO- -DO- 3 - 2
1.12 |OIL SEALS & GASKETS 1.MATERIAL OF MA VISUAL 100% MANUF'S MANUF'S -DO- 3 - -
GASKET DRG/SPECS DRG./ SPECS.
2.SURFACE MA VISUAL 100% - FREE FROM -DO- 3 - -
COND. VISUAL
DEFECTS
3.DIMENSIONS MA MEASUREMENT |SAMPLE MANUF'S MANUF'S -DO- 3 - -
DRG DRG

BHEL

PARTICULARS

BIDDER/VENDOR

NAME

SIGNATURE

DATE

BIDDER'S/VENDORS COMPANY SEAL




T CUSTOMER : PROJECT SPECIFICATION :
Hﬂll TITLE NUMBER :
QUALITY PLAN BIDDER/ QUALITY PLAN SPECIFICATION :
VENDOR NUMBER PED-506-00-Q-007, REV-03 TITLE
SHEET 5 OF 9 SYSTEM ITEM: AC ELECT. MOTORS 55 KW & ABOVE (LV & MV) _[SECTION VOLUME Il
SL. |[COMPONENT/OPERATION CHARACTERISTIC CAT. TYPE/ EXTENT OF |REFERENCE  |ACCEPTANCE FORMAT AGENCY REMARKS
NO. CHECK METHOD OF CHECK DOCUMENT NORM OF RECORD
CHECK P w |V
1 2 3 4 5 6 7 8 9 10 11
2.0 |INPROCESS
2.1 |STATOR FRAME WELDING 1.WORKMANSHIP MA VISUAL 100% -DO- GOOD FINISH LOG BOOK 32| 2 | -
(IN CASE OF FABRICATED & CLEANNESS
STATOR)
2.DIMENSIONS MA MEASUREMENT |-DO- MANUF'S MANUF'S -DO- 2 | - -
DRG DRG
2.2 |MACHINING 1.FINISH MA VISUAL 100% -DO- GOOD FINISH LOG BOOK 2 | - -
2.DIMENSIONS MA MEASUREMENT |-DO- MANUF'S MANUF'S -DO- 2 | - -
DRG DRG
3.SHAFT SURFACE MA PT -DO- RELEVENT MANUFR'S -DO- 2| - |1
FLOWS SPEC./ SPEC./
ASTM-E165 BHEL SPEC./
2.3 |PAINTING 1.SURFACE MA VISUAL 100% MANFR'S BHEL LOG BOOK 2 | - -
PREPARATION SPEC/BHEL SPEC.
SPEC./ SAME AS
RELEVANT coL.7
STAND
2.PAINT THICKNESS ~ [MA MEASUREMENT |SAMPLE -DO- -DO- -DO- 2 | - -
(BOTH PRIMER & BY ELCOMETER
FINISH COAT)
3.SHADE MA VISUAL -DO- -DO- -DO- Log Book 2 | - -
4. ADHESION MA CROSS -DO- -DO- -DO- Log Book 2 | - -
CUTTING &
TAPE TEST
BHEL PARTICULARS BIDDER/VENDOR
NAME
SIGNATURE

DATE

BIDDER'S/VENDORS COMPANY SEAL




CUSTOMER : PROJECT SPECIFICATION :
(T
] TITLE NUMBER :
H”[[ QUALITY PLAN BIDDER/ QUALITY PLAN SPECIFICATION :
VENDOR NUMBER PED-506-00-Q-007, REV-03 TITLE
SHEET 6 OF 9 SYSTEM ITEM: AC ELECT. MOTORS 55 KW & ABOVE (LV &MV) |SECTION VOLUME IlI
SL. |COMPONENT/OPERATION CHARACTERISTIC CAT. TYPE/ EXTENT OF |REFERENCE ACCEPTANCE FORMAT AGENCY REMARKS
NO. CHECK METHOD OF CHECK DOCUMENT NORM OF RECORD
CHECK P w Vv
1 2 3 4 5 6 7 8 9 10 11
2.4 |SHEET STACKING 1.COMPLETENESS MA MEASUREMENT |SAMPLE MANUFR'S MANUFR'S Log Book 2 - -
SPEC. SPEC.
2.COMPRESSION MA MEASUREMENT |100% -DO- -DO- Log Book 2 - -
& TIGHTENING
3.CORELOSS & MA ELECT.TEST -DO- -DO- -DO- Log Book 2 1* 1 |(FOR MOTORS OF 2MW AND
HOTSPOT ABOVE)
* ON 10% RANDOM SAMPLE
2.5 |WINDING 1.COMPLETENESS CR VISUAL 100% MANUFR'S MANUFR'S Log Book 2 - -
SPEC./BHEL SPEC./BHEL
SPEC. SPEC.
2.CLEANLINESS CR -DO- -DO- -DO- -DO- Log Book 2 - -
3.IR-HV-IR CR ELECT. TEST -DO- -DO- -DO- Log Book 2 - 1
4.RESISTANCE CR -DO- -DO- -DO- -DO- Log Book 2 - 1
5.INTERTURN CR -DO- -DO- -DO- -DO- Log Book 2 - -
INSULATION
6.SURGE WITH CR -DO- -DO- -DO- -DO- Log Book 2 - 1 |FOR MV MOTOR
STAND AND
TAN. DELTA
TEST
2.6 |IMPREGNATION 1.VISCOSCITY MA PHY. TEST AT STARTING |-DO- -DO- Log Book 2 - -
2.TEMP. MA PROCESS CONTINUOUS |-DO- -DO- Log Book 2 - -
PRESSURE CHECK
VACCUM
3.NO. OF DIPS MA -DO- -DO- -DO- -DO- Log Book 2 - 1 |THREE DIPS TO BE
GIVEN
BHEL PARTICULARS BIDDER/VENDOR
NAME
SIGNATURE

DATE

BIDDER'S/VENDORS COMPANY SEAL




_ CUSTOMER - PROJECT SPECIFICATION ;
f;‘;;[; TITLE NUMBER :
QUALITY PLAN BIDDER/ QUALITY PLAN SPECIFICATION ;
VENDOR NUMBER PED-506-00-Q-007, REV-03 TITLE
SHEET 7 OF 9 SYSTEM ITEM: AC ELECT. MOTORS 55 KW & ABOVE (LV & MV) _|SECTION VOLUME Ii
SL.[COMPONENT/OPERATION CHARACTERISTIC CAT. TYPE/ EXTENT OF |REFERENCE _ |ACCEPTANCE FORMAT AGENCY REMARKS
NO. CHECK METHOD OF  |CHECK DOCUMENT  [NORM OF RECORD
CHECK Plw
1 2 3 4 5 6 7 8 9 10 11
4.DURATION MA  |-DO- .0O-  |-DO- -Do- Log Book 2 | -
27 |COMPLETE STATOR 1.COMPACTNESS MA  |VISUAL 100%  |-DO- -po- Log Book 2 | -
ASSEMBLY & CLEANLINESS
28 |BRAZING/COMPRESSION 1.COMPLETENESS CR |-DO- DO-  |-DO- -pO- Log Book 2 | -
JOINT
2. SOUNDNESS CR  |MALLET TEST DO-  |-DO- -po- Log Book 2
&UT
3HV MA  |ELECT.TEST .00-  |-DO- -DO- Log Book 2
29 |COMPLETE ROTOR 1.RESIDUAL CR  |DYN. BALANCE .00-  |MFGSPEC/  |MFG.DWG. Log Book 2 VERIFICATION FOR MV
ASSEMBLY UNBALANCE 1SO 1940 MOTOR ONLY
2.SOUNDNESS CR  |ELECT. DO-  |MFG.SPEC.  |MFG. SPEC. Log Book 2
OF DIE (GROWLER
CASTING TEST)
210 |ASSEMBLY 1ALIGNMENT MA  |MEAS. DO-  |-DO- -DO- Log Book 2 | -
2 WORKMANSHIP MA  |[VISUAL DO-  |-DO- -DO- Log Book 2 | -
3.AXIAL PLAY MA  |MEAS. D0O-  |-DO- -DO- Log Book 2 | -
4.DIMENSIONS MA  |-DO- DO-  |MFG.DRG./ MFG. DRG/ Log Book 2 | -
MFG SPEC. RELEVANT IS
5.CORRECTNESS, MA  |[VISUAL 100%  |MFG SPEC. MFG SPEC. Log Book 2 | -
COMPLETENESS RELEVANT IS  |RELEVANT IS
TERMINATIONS/
MARKING/
COLOUR CODE
6. RTD, BTD & SPACE MA  |[VISUAL 100%  |MFG SPEC. MFG SPEC. Log Book 2
HEATER MOUNTING. RELEVANT IS  |RELEVANT IS
BHEL PARTICULARS BIDDERVENDOR
NAME
SIGNATURE

DATE

BIDDER'S/VENDORS COMPANY SEAL




JE— CUSTOMER : PROJECT SPECIFICATION :
H”H TITLE NUMBER :
QUALITY PLAN BIDDER/ QUALITY PLAN SPECIFICATION :
VENDOR NUMBER PED-506-00-Q-007, REV-03 TITLE
SHEET 8 OF 9 SYSTEM ITEM: AC ELECT. MOTORS 55 KW & ABOVE (LV & MV) _ [SECTION VOLUME IIl
SL. [COMPONENT/OPERATION CHARACTERISTIC CAT. TYPE/ EXTENT OF |REFERENCE ACCEPTANCE FORMAT AGENCY REMARKS
NO. CHECK METHOD OF CHECK DOCUMENT NORM OF RECORD
CHECK P W
1 2 3 4 5 6 7 8 9 10 11
3.0 |TESTS 1.TYPE TESTS MA ELECT.TEST UTYPE/SIZE |IS-325/ 1S-325/ TEST 2 | 1 *NOTE - 1
INCLUDING BHEL SPEC./ BHEL SPEC./ REPORT
SPECIAL DATA SHEET DATA SHEET
TESTS AS PER
BHEL SPEC.
2.ROUTINE MA -DO- 100% -DO- -DO- -DO- 2 | 1® *NOTE - 2
TESTS INCLUDING
SPECIAL TEST
AS PER BHEL
SPEC.
3.VIBRATION & MA -DO- 100% 1S-12075 & 1S-12075 & -DO- 2 | 1® *NOTE - 2
NOISE LEVEL 1S-12065 1S-12065
4.0VERALL MA MEASUREMENT |100% APPROVED APPROVED INSPC. 2 1
DIMENSIONS & VISUAL DRG/DATA DRG/DATA REPORT
AND ORIENTATION SHEET SHEET &
RELEVANT IS
5.DEGREE OF MA ELECT. & UTYPE/ RELEVANT IS  |BHEL SPEC. TC 2 - TC FROM AN INDEPENDENT
PROTECTION MECH. TEST SIZE AND DATA LABORATORY, REFER NOTE-3
SHEET
6. MEASUREMENT OF  [MA -DO- 100% -DO- -DO- -DO- 2 | 1® * NOTE - 2
RESISTANCE OF RTD
& BTD
7. MEASUREMENT OF  [MA -DO- 100% -DO- -DO- -DO- 2 | 1% * NOTE - 2
RESISTANCE, IR OF
SPACE HEATER
8. NAMEPLATE MA VISUAL 100% 1S-325 & 1S-325 & INSPC. 2 | 18 ® NOTE - 2
DETAILS DATA SHEET DATA SHEET REPORT
9.EXPLOSION MA EXPLOSION UTYPE 1S-3682 1S-3682 TC 2 - TC FROM AN INDEPENDENT
FLAME PROOF FLAME PROOF 1S-8239 1S-8239 LABORATORY, REFER NOTE-3
NESS (IF TEST 1S-8240 1S-8240
SPECIFIED)
10. PAINT SHADE, MA VISUAL & SAMPLE BHEL SPEC. BHEL SPEC. TC 2 | 18 SAMPLING PLAN TO BE
THICKNESS MEASUREMENT & DATA & DATA DECIDED BY INSPECTION
& FINISH BY ELKOMETER SHEET SHEET AGENCY
* NOTE - 2
BHEL PARTICULARS BIDDER/VENDOR
NAME
SIGNATURE

DATE

BIDDER'S/VENDORS COMPANY SEAL




groE i

CUSTOMER : PROJECT SPECIFICATION :
HiH TITLE NUMBER :
QUALITY PLAN BIDDER/ QUALITY PLAN SPECIFICATION :
VENDOR NUMBER PED-506-00-Q-007, REV-03 TITLE
SHEET 9 OF 9 SYSTEM ITEM: AC ELECT. MOTORS 55 KW & ABOVE (LV & MV) _[SECTION VOLUME Ii
SL. |COMPONENT/OPERATION CHARACTERISTIC CAT. TYPE/ EXTENT OF |REFERENCE  |ACCEPTANCE  |FORMAT AGENCY REMARKS
NO. CHECK METHOD OF  |CHECK DOCUMENT  [NORM OF RECORD
CHECK Pow v
1 2 3 4 5 6 7 8 9 10 11
NOTES:

1 DEPENDING UPON THE SIZE AND CRITICALLY, WITNESSING BY BHEL SHALL BE DECIDED.

2 ROUTINE TESTS ON 100% MOTORS SHALL BE DONE BY THE VENDOR. HOWEVER, BHEL SHALL WITNESS ROUTINE TESTS ON RANDOM SAMPLES.
THE SAMPLING PLAN SHALL BE MUTUALLY AGREED UPON.

3 IN CASE TEST CERTIFICATES FOR THESE TESTS ON SIMILAR TYPE, SIZE AND DESIGN OF MOTOR FROM INDEPENDENT LABORATORY ARE AVAILABLE,
THESE TEST MAY NOT BE REPEATED.

4 WHEREVER CUSTOMER IS INVOLVED IN INSPECTION, AGENCY (1) SHALL MEAN BHEL AND CUSTOMERS BOTH TOGETHER.

Legends for Inspection agency

1. BHEL/ICUSTOMER
2. VENDOR (MOTOR MANUFACTURER)
3. SUB-VENDOR (RAW MATERIAL/COMPONENTS SUPPLIER)

P. PERFORM
W. WITNESS
V. VERIFY
BHEL PARTICULARS BIDDER/VENDOR
NAME
SIGNATURE
DATE BIDDER'S/VENDORS COMPANY SEAL
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Technical specification
for

Hﬂ[l 2X660 MW STPP, MAITREE-BANGLADESH

SECTION D

REV. NO.

00

DATE :05.12.2017

INSTRUMENTS, JB & VALVES SPECIFICATION
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Technical specification
for
Hﬂ[l 2X660 MW STPP, MAITREE-BANGLADESH

SirTER

SECTION

D

REV. NO.

00

| DATE :05.12.2017

Kindly refer the following specified clause no. for instruments/ equipments in Section-BO

of customer’s General Technical Specification:

1.1. Control cubicles - B0.6.194
1.2. Junction boxes - B0.6.19.5
1.3. Transmitters - B0.6.19.8
1.4. Pressure measurement - B0.6.19.10
1.5. Actuators - B0.6.19.16

TECHNICAL SPECIFICATION-C&I FOR COLTCS/SCS/DF

Page 13




Technical specification

for SECTION D

Hﬂ[l 2X660 MW STPP, MAITREE-BANGLADESH
/ REV. NO. 00 | DATE :05.12.2017

MEASURING INSTRUMENTS (PRIMARY AND SECONDARY)

1.1. Measuring instruments / equipment and subsystems offered by the Bidder shall be
from reputed experienced manufacturers of specified type and range of equipment.
The instrumentation vendor shall be subject to BHEL'’s / customer’'s approval.
Further, all instruments shall be of proven reliability, accuracy, repeatability
requiring a minimum of maintenance. All instrumentation equipment and
accessories under this specification shall be furnished as per technical
specifications, ranges, makes / numbers as approved by BHEL / customer during
detailed engineering.

1.2. Every panel-mounted instrument, requiring power supply, shall be provided with a
pair of easily replaceable glass cartridge fuses of suitable rating. Every instrument
shall be provided with a grounding terminal and shall be suitably connected to the
panel grounding bus.

1.3. All local gauges as well as transmitters, sensors and switches for parameters like
pressure, temperature etc. as required for the safe and efficient operation and
maintenance under the scope of specification shall be provided. The necessary
root valves, impulse piping, drain cock, gauge-zeroing cocks, valve manifolds and
all the other accessories required for mounting / erection of these local instruments
shall be furnished even if not specifically asked for. The proposal shall include the
necessary cables, flexible conduits, junction boxes and accessories for the above
purpose. Double root valves shall be provided for all pressure tapping where the
pressure exceeds 40 Kg / Cm2.

1.4. Instruments envisaged for sea water application shall be provided with wetted parts
made of Monel / Hastelloy C.

1.5. All instruments shall be provided with durable epoxy coating for housing and all
exposed surfaces of the instruments.

TECHNICAL SPECIFICATION-C&I FOR COLTCS/SCS/DF Page 14




SirTER

BifH

Technical specification

for

2X660 MW STPP, MAITREE-BANGLADESH

SECTION D

REV. NO. 00 DATE :05.12.2017

1. SPECIFICATION FOR PR. GAUGE, D.P.

GAUGE, TEMP. GAUGE AND LEVEL GAUGE

Essential / Minimum Requirements

Sl.
No Features
' Pr. Gauge / D.P. Gauge Temp. Gauge Level Gauge
Sensing Element Bourdon for high | Mercury in steel below | Tempered toughened Borosilicate gauge glass
and Material pressure, Diaphragm /| 450 Deg.C and inert | steel armoured reflex or transparent type.
1 Bellow for low pr. of 316 | gas actuated for above
SS 450 Deg.C of SS bulb
and capillary
2 | Body material Die-cast aluminium Die-cast aluminium Forged carbon steel 304 SS
3 | Dial size 150 mm 150 mm Tubular covering entire range.
End connection % inch NPT (F) ¥ inch NPT (F) Process connection as per ASME PTC and
4 drain / vent 15 NB +2%.
5 | Accuracy +1% of span +1% of span +2%
6 Scale Linear, 270 Deg. Arc | Linear, 270 Deg. Arc | Linear vertical
graduated in metri units. | graduated in Deg. C
7 Range selection Cover 125% of max. of | Cover 125% of max. of | Cover 125% of max. of scale
scale scale
8 Over range test Yes Yes Test pr. For the assembly shall be 1.5 to the
max. design pr. at 38 Deg. C.
9 Housing Weather and dust proof | Weather and dust proof | CS/304 SS leak proof
as per NEMA-4 as per NEMA-4
Zero |/ Span Provided Provided
10 .
adjustment
Identification Engraved with service | Engraved with service | Engraved with service legend or laminated
1 legend or engraved | legend or laminated | phenolic name plate
phenolic laminated tag | phenolic name plate
plate
Accessories Blow out disc, siphon, | SS Thermowell Gasket for all KEL-F shield for transparent
snubber, pulsation type vent and drain valves of Steel / SS as per
12 dampener, chemical seal CS/ Alloy process requirement.
(if required by process)
gauge isolation valve
Material of | 316 SS/304 SS 316 SS /304 SS 316 SS /304 SS
13 | Bourdon
movement

TECHNICAL SPECIFICATION-C&I FOR COLTCS/SCS/DF

Page 15




T Technical specification

for

SECTION D
Hﬂ[l 2X660 MW STPP, MAITREE-BANGLADESH

REV. NO. 00 DATE :05.12.2017

2. SPECIFICATION FOR ELECTRONIC TRANSMITTER FOR PRESSURE, D.P., ELECTRONIC
TRANSMITTERS:

Sr. No. Features Essential/Minimum Requirements

1. Type of Transmitter Microprocessor based 2 wire type, Hart protocol compatible.
2. Accuracy + 0.1% of calibrated span (minimum)

3. Output signal range 4-20 mA DC (Analog) along with superimposed digital signal

based on HART protocol

4, Turn down ratio 10:1 for vacuum/very low pressure applications.
30:1 for other applications.

5. Stability + 0.1% of calibrated span for six months for Ranges up to
and including70 Kg/cmz.

+ 0.25% of calibrated span for six months for Ranges more than 70 Kg/cm?

(9.

6. Zero and span drift +/- 0.015% per deg.C at max span.
+/-0.11% per deg.C at min. span.

7. Load impedance 500 ohm (min.)

8. Housing Weather proof as per IP-55 with durable corrosion resistant
Coating.

9. Over Pressure 150% of max. Operating pressure

10. Connection (Electrical) Plug and socket type

11. Process connection 1/2 inch NPT (F)

12. Span and Zero Continuous, tamper proof, Remote as well as adjustability
Manual from instrument with zero suppression and elevation facility.

13. Accessories -Diaphragm seal, pulsation dampeners, siphon etc. as
required by service and operating condition.

-2 valve manifold for absolute pressure transmitters (3-valve manifold for
gauge/ vacuum pressure transmitters) and 5 valve manifold for
DP/level/flow transmitters.

-For hazardous area, explosions proof enclosure as described in NEC

article 500.
14. Diagnostics Self Indicating feature
15. Power supply 24V DC + 10%.
16. Adjustment/calibration/ Centralized PC based system.

TECHNICAL SPECIFICATION-C&I FOR COLTCS/SCS/DF Page 16




T Technical specification
for SECTION D
Hﬂ[l 2X660 MW STPP, MAITREE-BANGLADESH
/ REV. NO. 00 DATE :05.12.2017
Notes:

In case it becomes necessary to use a DP transmitter for pressure measurement then a 3-valve manifold
should be used in place of 2-valve manifold.

LVDT type is not acceptable.
Where the process fluids are corrosive, viscous, solid bearing or slurry type, diaphragm seals shall be
provided. Parts below the diaphragm shall be removable for cleaning. The entire volume above the
diaphragm shall be completely filled with an inert liquid suitable for the application.

3. LIMIT SWITCH
For offsite plant application, Limit switches shall be gold plated with high conductivity and non-corrosive type.

Contact rating shall be sufficient to meet the requirement of DDCMIS subject to a minimum of 60 V, 6 VA
rating. Protection class shall be IP 55.

TECHNICAL SPECIFICATION-C&I FOR COLTCS/SCS/DF Page 17
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