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  SECTION: I 
 
 

SUB SECTION: D 
 

TECHNICAL SPECIFICATION 
 

LIST OF ANNEXURES ENCLOSED: 
 

ANNEXURE-I LIST OF MAKES OF SUB-VENDOR ITEMS 
ANNEXURE-II MANDATORY SPARE LIST 
ANNEXURE-III INSPECTION AND TESTING, QUALITY PLAN 
ANNEXURE-IV INPUT DRAWINGS ( PID/ MECHANICAL LAYOUT DRAWINGS 

SHOWING LOCATION OF EQUIPMENT/ PLOT PLAN) 
ANNEXURE-V MASTER DRAWING LIST WITH SCHEDULE OF SUBMISSION  

ANNEXURE-VI  PACKING PROCEDURE 
ANNEXURE-VII  SEA-WORTHY PACKING PROCEDURE 
ANNEXURE-VIII PIPE & VALVE MATERIAL SPECIFICATION 
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NSPCL BHILAI (2X250 MW) 
 

GYPSUM DEWATERING EQUIPMENT 
TECHNICAL SPECIFICATION 

 
SUB-VENDOR LIST 

SPECIFICATION NO. PE-TS-468-571-A901 
SECTION : I 
SUB-SECTION : D 
REV.  00  

SHEET  1 OF 1 

 
 
 
 
 
 
 
 

ANNEXURE-I 
 
 

1. REFER ELECTRICAL AND C&I SPECIFICATION FOR APPLICABLE SUB-
VENDOR LIST FOR THE RELEVANT ITEMS. 
 

2. THE LIST OF ALL BOUGHT OUT ITEMS WITH MAKES AND COUNTRY OF 
ORIGIN AND CONTACT DETAILS OF THE MANUFACTURERS TO BE 
MENTIONED ALONG WITH OFFER TO BE SUBMITTED IN THE FORMAT 
ATTACHED IN SECTION III AS AN INFORMATION TO BHEL.  

 
3. ACCEPTANCE OF MAKES SHALL BE SUBJECT TO BHEL/ END-CUSTOMER 

ACCEPTANCE DURING THE DETAILED ENGINEERING WITHOUT COST AND 
DELIVERY IMPLICATION TO BHEL. 
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MANDATORY SPARES LIST 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Page 402 of 539

TH
IS

 IS
 P

AR
T 

O
F 

TE
C

H
IN

IC
AL

 S
PE

C
IF

IC
AT

IO
N

 P
E-

TS
-4

68
-5

71
-A

90
1 

R
EV

 0
0.



  
 
 

NSPCL BHILAI (2X250 MW)  
 

GYPSUM DEWATERING EQUIPMENT 
 

TECHNICAL SPECIFICATION 
MANDATORY SPARES LIST 

SPECIFICATION NO. PE-TS-468-571-A901 
SECTION : I 
SUB-SECTION : D 
REV. 00  

SHEET  2 OF 6 

 
I. MECHANICAL 

SI. 
NO. PARTICULARS QUANTITY 

1. Hydro-cyclones (Gypsum Primary Dewatering, 
Secondary Waste Water and any other Hydrocyclone)   

a. Hydro-cyclone Isolation Valve 10% of each type OR 
1 no. whichever is higher 

b. Hydro-Cyclone 10% of each type OR 
1 no. whichever is higher 

c. Hydro-Cyclone rubber lining-Feed chamber and Overflow 
chamber 

10% of each type OR 
1 no. whichever is higher 

d. Vortex finder & Apex inserts 10% of each type OR 
1 no. whichever is higher 

   

2. Vacuum Belt Filter    

a.  Filter Cloth  4 sets  

b.  Belt 1 sets  

c.  Vacuum Box Seals  2 sets  

d.  Drive Motor  1 no.  
   

3. Vacuum Pumps  
a. Pump Impeller Assembly 1 no. 
b. Pump Bearing 1 set 
c. Seals 1 set 
d. Motor 1 no. 

   
4. Vacuum Breaker Valves    
a.  Valve Assembly  1 no.  
b.  Actuator  1 no.  
5. Slurry Pumps  
a. Impeller Assembly 4 no. of each type and size 
b. Complete Casing 1 no. of each type and size 
c. Casing Liners (where replaceable liners are provided) 1 set* 
d. Seals 4 set of each type and size 
e. Bearings 1 no. of each type and size 
f. Motor 1 no. of each type and size 
g. Gear Box 1 no. of each type and size of pump 
h. Motor-Pump Coupling 1 no. of each type 

   
6. Slurry Valves 4 nos. of each type and size 
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7. Slurry Line Bends 4 nos. of each type and size 

   
8. Horizontal Centrifugal Pumps    
a. Complete Impeller Assembly  1 nos. of each type 
b.  Casing Liners  1 set* of each type  
c.  Bearing  1 set* 
d.  Motor  1 no. of each type  
e. Pump discharge valve assembly  1 nos. of each type  

   
Any change in size, material, design etc., which obviates one to one replacement of the part shall be considered 
a different type. 
*Unless otherwise stated, a set shall mean complete replacement for one equipment. 

 
Note(s): 
 

1.One set means 100% complete replacement of the particular component/equipment, as mentioned 
i.e., Set for the particular equipment, would include all components required to replace the item. For 
example, a set of bearing shall include all hardware normally required while replacing the bearings. It 
is further, intended that the assembly / sub-assembly which have different orientation (like left hand 
or right hand, top or bottom), different direction of rotation or mirror image positioning or any other 
reasons which result in maintaining two different sets of the spares to be used for the subject assembly 
/ sub-assembly, these shall be considered as different types of assembly/sub-assembly. 
 
2. Wherever the quantities have been indicated for each type, size, thickness, material, radius, range 
etc. these shall cover all the items supplied and installed. 
 
3. In case spares indicated in the list are not applicable to the particular design offered by the bidder, 
the bidder should offer spares applicable to offered design with quantities generally in line with the 
approach followed in the above list. 
 
4. Any item which is quoted as “not applicable” in the above list and is found to be “applicable” at a 
later date shall be supplied by the Bidder without any commercial implications. The Bidder shall note 
that if there in any change/ variation in equipment/ system during detail engineering which causes 
any change/ variation in the essential spares quantity, the same shall be supplied without any 
commercial implications. The price indicated for the mandatory spares shall be considered for the 
purpose of evaluation. 
 
5. Mandatory spares shall not be dispatched before dispatch of corresponding main equipment. The 
spares shall be treated and packed for a long storage under the climatic condition prevailing at site. 
 
6. All spares supplied under this contract shall be strictly interchangeable with parts for which they 
are intended for replacements. These spares should include all mounted accessories like components, 
boards, add or items, fitting, connectors etc. and be complete in all respects so that the replacement 
of the main items by these spares does not require any additional item. The vendors must conform 
the pair to pair compatibility of each electrical spares modules with the modules should be supplied 
in the original package. All electronic modules should be pre-set and/or pre-programmed for ready 
use at site. Alternatively, suitable instruction sheet indicating the details of required PCB jumper 
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position, BCD which is setting, EPROM/PROM listing etc should be packed along with each module. 
Also a caution mark sign should be put on all such module which needs pre-setting/pre-programming 
before putting them in to service. The spare shall be treated and properly packed for long term 
storage. 
 
7. Each spare shall be clearly marked and labelled on the outside of the packing with its description. 
When more than one spare part is packed in single case, a general description of the contents shall be 
shown on the outside of such case and a detailed list enclosed. All cases, containers and other 
packages must be suitably marked and numbered for the purpose of identification. 
 

II. MANDATORY SPARES - CONTROL & INSTRUMENTATION 
SI. NO. PARTICULARS QUANTITY 

1.01.00  MEASURING INSTRUMENTS   

1.01.01 

(i) Transmitters of all types and model no. (for 
measurement of pressure, differential pressure, flow, 
level, temp, etc.). This shall include magnetic/ 
electromagnetic flow meter, mass flow meter also. 

10% or 1 no. of each type and 
model, whichever is more. 

1.01.02 Temp Elements along with thermo-well (except 
winding temp elements of motor) 

10% or 2 no. of each type, model & 
length, whichever is more. 

1.01.03 
(i) Process Actuated Switches (Pressure, Differential 
pressure, flow, level, temp) 
 (ii) Limit switches (for pneumatic and manual valves) 

10% or 2 no. of each type and 
model, whichever is more. 

1.01.04 Local Gauges for Pressure, Differential pressure, flow, 
level, temp 

5% or 1 no. of each type, model 
and range, whichever is more. 

   

1.02.00 PROCESS CONNECTION PIPING (For Impulse Piping / 
Tubing and Air Supply Piping as Applicable)   

a. Valves of all types and models 10% or 1 no. of each type, class, 
size and model whichever is more. 

b. 2 way, 3way, 5way valve manifolds 10% or 1 no. of each type, class, 
size and model whichever is more. 

c. Fittings 10% or 1 packet of each type, class, 
size and model whichever is more. 

d. Purge meters 5% of each model or 1 no. 
whichever is more. 

e. Filter regulators 20% of each model or 2 nos. 
whichever is more. 

   

1.03.00 

CONTROL VALVES, ACTUATORS & ACCESSORIES 
(Following items shall be provided under this clause 
for all modulating control valves being supplied under 
this package 

  

a. Pneumatic and electro-hydraulic actuator assembly 10% or 1 no. of each type, model 
and rating, whichever is more. 
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b. Valve trim (including cage, plug, stem, seat rings,  
guide bushings etc.) 1 set for each type of control valve. 

c. Diaphragms, O’ rings, seals etc. of all types make etc. 100% 

d. Pressure Gauges of all types, make, rating etc. 10% or 2 nos. of each type 
whichever is more 

e. Solenoid valves (if applicable) 10% or 2 nos. of each type 
whichever is more 

f. Positioner units (complete unit)& accessories (link 
assembly) 

10% or 1 no. of each type 
whichever is more 

g. Pneumatic air-filter/Regulator of each type, make  
rating etc. 10% or 2 Nos., whichever is more 

h. Air lock relays 10% or 2 nos. of each type 
whichever is more 

   

1.04.00 
PNEUMATICS ISOLATION / BLOCK VALVES, 
ACTUATORS & ACCESSORIES (For all ON/OFF valves 
supplied under this package) 

  

a. Pneumatic actuator assembly 10% or 1 no. of each type, model 
and rating, whichever is more. 

b. Diaphragms, O’ rings, seals etc. of all types make etc. 100% 

c. Limit switches (complete unit) & accessories (link 
assembly) 10% or 2 Nos., whichever is more 

d. Pneumatic air-filter/Regulator of each type, make 
rating etc. 10% or 2 Nos., whichever is more 

   
1.05.00 ELECTRICAL ACTUATORS   

a. Actuators 1 no of each type and rating 
b. Electronic PCB of all types 10% of each type & model 
c. Absolute Encoder (replaceable part) 5% of each type & model 
d. Electronic Torque sensor 5% of each type & model 
   

1.06.00 SOLENOID VALVES   
a. Solenoid Valves 10% of each type, rating and model 
b. Solenoid Valve COILS 10% of each type, rating and model 

     
1.07.00 VFD SYSTEM  
a.  Electronic cards     
  (i) Control modules    1 nos. of each type & rating   
  (ii) I/O module    1 nos. of each type & rating   
  (iii) Power supply modules    1 nos. of each type & rating   
  (iv) Gate module including gate transformer    100% of one channel   

b.  Power device (Thyristor, IGBT etc.) bridge leg   1no.(Qty. for one ph.) 
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c.  Over voltage limiter and surge suppressor network   1 set   

d.  Semi conductor fuses for Power device (thyristor, 
IGBT etc.)   1 set   

e.  Power & Control fuse    25% of installed quantity   
f.  Control Transformer    1 nos. of each type & rating   
g.  Contactor/Breaker    1 no.   
h.  CT/VT    1 nos. of each type & rating   
i.  Indicating lamps    100% of each type & rating   
l.  Auxiliary contactors & relays    1 no. of each type & rating   
k.  Indicating lamp holder full set    15% of each type and colour   
l.  Panel mounted meters    1 nos. of each type & rating   

NOTE:     

1 Wherever set is mentioned, one set of the spares of that item shall be for complete 
replacement of that particular item for one equipment. 

2 Any fraction of a item shall mean the next higher. 

3 

Wherever quantity has been specified as percentage (%), the quantity of mandatory spares 
to be provided by contractor shall be the specified percentage (%) of the total population of 
the plant. In case, the quantity so calculated happens to be fraction, the same shall be 
rounded off to next higher whole number. 

4 
Wherever the quantities have been indicated for each type, size, thickness, material, radius, 
range, etc., these shall cover all the items supplied and installed and the breakup for these 
shall be furnished in the bid. 

5 
In case, spares indicated in the list are not applicable to the particular design offered by the 
bidder, the bidder should offer spares applicable to offered design with quantities generally 
in line with the approach followed in the above list. 
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ANNEXURE- III 

 
1.01.00 INSPECTION AND TESTS DURING MANUFACTURE 
 
1.01.01 The method and techniques to be used by the Bidder for the control of quality during 

manufacture of all plant and equipment shall be agreed with the Owner. 
 
1.01.02 The Owner’s general requirements with respect to quality control and the required shop tests 

are set out elsewhere in this specification. 
 
1.01.03 Before any item of plant or equipment leaves its place of manufacture, the Owner shall be given 

the option of witnessing inspections and tests for compliance with the specification and related 
standards. 

 
1.01.04 Advance notice shall be given to the Owner as agreed in the Contract, prior to the stage of 

manufacture being reached, and the piece of plant must be held at this stage until the Owner 
has inspected the piece, or has advised in writing that inspection is waived.  If having consulted 
the Owner and given reasonable notice in writing of the date on which the piece of plant will be 
available for inspection, the Owner does not attend, the Bidder may proceed with 
manufacturing having forwarded to the Owner duly certified copies of his own inspection and 
test results. 

 
 The owner’s representative shall have at all reasonable times access to bidder’s or his sub-

vendor’s premises and shall have power to inspect/ examine materials and workmanship or 
equipment under manufacture. 

   
 The Bidder shall forthwith forward to the engineer duly certified copies of the Test Certificates 

in six copies (one to the Purchaser and five to the Consulting Engineer) for approval. Further 
nine (9) copies of Shop Test Certificates shall be bound with Instruction Manuals referred to 
elsewhere in the specification. 

 
 For electrical equipment, routine tests as per relevant IS/International standard as detailed in 

the specification are to be carried out on all equipments. Type tests are also to be carried out 
on selected equipment as detailed in the specifications of the electrical equipment concerned. 

 
1.01.05 Under no circumstances, any repair or welding of castings be carried out without the consent of 

the Engineer. Proof of the effectiveness of each repair by radiographic and/or other 
non-destructive testing technique, shall be provided to the Engineer. 

 
1.01.06 All the individual and assembled rotating parts shall be statically and dynamically balanced at 

the works. Where accurate alignment is necessary for component parts of machinery normally 
assembled on site, the Bidder shall allow for trial assembly prior to dispatch from place of 
manufacture. 

 
1.01.07 All materials used for the manufacture of equipment covered under this specification shall be of 

tested quality. Relevant test certificates shall be made available to the Purchaser. The 
certificates shall include tests for mechanical properties and chemical analysis of representative 
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material. Equipment or parts coming under any statutory Regulations shall be certified by a 
Competent Authority under the regulations in the specified format. 

 
1.01.08 All pressure parts connected to pumping main shall be subjected to hydraulic testing at a 

pressure of 150% of shut-off head for a period not less than 30 minutes. Other parts shall be 
tested for one and half times the maximum operating pressure, for a period not less than 30 
minutes.  

 
1.01.09 All necessary non-destructive examinations shall be performed to meet the applicable code 

requirements. 
 
1.01.10 All welding procedures adopted for performing welding work shall be qualified in accordance 

with the requirements of Section-IX of ASME code or IBR as applicable. All welded joints for 
pressure parts shall be tested by liquid penetrant examination according to the method outlined 
in ASME Boiler and Pressure Vessel code. Radiography, magnetic particle examination 
magnaflux and ultrasonic testing shall be employed wherever necessary/ recommended by the 
applicable code. At least 10% of all major butt welding joints shall be radiographed unless 
otherwise stipulated.  

 
 Bidder’s scope shall include to preparation of all necessary documents, co-ordination and follow 

up for above approval related to bidder's works. Owner shall only forward assistance/ 
endorsement of documents /design /drawings /reports/records to be submitted for approval as 
Stipulated/ required by Statutory Authorities till registration of the unit and clearance for 
commercial operation. 

 
 

1.02.00 PERFORMANCE TESTS AT SITE 
 
1.02.01 The full requirements for testing the system shall be agreed between the Owner and the Bidder 

prior to Award of Contract.  The completely erected System shall be tested by the Bidder on site 
under normal operating conditions. The Bidder shall also ensure the correct performance of the 
System under abnormal conditions, i.e. the correct working of the various emergency and safety 
devices, interlocks, etc. 

 
1.02.02 The Bidder shall provide complete details of his normal procedures for testing, for the quality of 

erection and for the performance of the erected plant. These tests shall include site pressure 
test on all erected pipe work to demonstrate the quality of the piping and the adequacy of joints 
made at site. 

 
1.02.03 The Bidder shall furnish the quality procedures to be adopted for assuring quality from the 

receipt of material at site, during storage, erection, pre-commissioning to tests on completion 
and commissioning of the complete system/equipment. 
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GYPSUM DEWATERING EQUIPMENT 
TECHNICAL SPECIFICATION 

 
INSPECTION AND TESTING 

SPECIFICATION No: PE-TS-468-571-A901 
SECTION : I 
SUB-SECTION : D 
REV. 00  

SHEET  3 OF 7 

 
1.03.00 SPECIFIC INSPECTION REQUIREMENT FOR COMPONENTS/EQUIPMENTS 

1.  Hydro-cyclones 

a.  Visual 

b.  Dimensional etc. 

2.  Pumps : 

c.  All pressure parts shall be hydraulically tested at 150% of the shut-off head or 200% of 
rated head, whichever is higher for 30 minutes. No leakage is allowed. 

d.  Impeller and rotor shall be first statically balanced and then dynamically balanced 
according to ISO 1940 (in the case of impellers this shall be done before and after mounting 
of the service rotor shaft). 

e.  Vibration levels measured on the non-rotating parts shall not exceed the zone limit “B” as 
defined in ISO 10816 at steady conditions and shall not exceed the zone limit “C” as defined 
in ISO 10816 at transient conditions. 

f.  List of Non-Destructive test over and above the material test are as follows: 
Casing: Material test, Magnetic particle (MPI), DP and Hydro test, as applicable 
Impeller- DPT and MPI as applicable 
Shaft- Ultrasonic (UT), DPT and MPI 
Sleeve- DP and Hardness test/ Manufacturer’s recommendation 
Mechanical Seal- Manufacturer’s recommendation. 
Base Plate- Stress relieving of weld.  
Replaceable Rubber liner-  Shore Hardness, Class and Type certificate 

g.  Vibration test and Noise level test shall be witnessed at shop. (as already stated above.) 

h.  Mechanical running and the performance test shall be conducted for Pump at the Bidder’s 
works before dispatch or where the test facilities are available. All pumps to be 
performance tested as per Hydraulic Institute Standard/Indian Standard. Performance test 
to include check for noise, vibration level and temperature rise. 

i.  The Bidder shall conduct performance test for the remaining pump and submit the reports. 

     3. Vacuum Belt Filters: 

a.  Impeller, casing and shaft of vacuum pumps shall be tested for chemical and mechanical 
properties as per relevant standard. All plates above 40 mm shall be 100% Ultrasonically 
tested. 

b.  UT on shaft (if greater or equal to 40mm) and impeller shall be carried out. 

c.  All vacuum pumps shall be tested at shop for capacity, power, pressure, efficiency, noise 
and vibration etc. 

d.  Filter cloths and belts shall be tested for physical properties as per relevant Standard. 
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4. General Inspection Requirements to be considered are as below: 

1.  Sl.No. Item Inspection & Test Item Remarks 

1.  Hydro-cyclones Material certificate check  

Dimensional Inspection  

2.  Pumps  Material certificate check Shaft & impeller only 

Dimensional inspection  

Non-destructive testing DPT on shaft & impeller 

Hydrostatic test  

Balancing Test  Static & dynamic 

Performance test Incl. Noise & Vibration 

3.  Motors Material certificate check  

Non Destructive Testing  

Dimensional inspection  

Balancing Test  Static & dynamic 
Function test  

4.  Vacuum Belt filter 
(with Accessories)  

Material certificate check  

Dimensional inspection  

Function test Short time no load test  

5.  Vacuum Receiver Material certificate check  

Dimensional inspection  

Hydrostatic Test  

6.  Belt Filter Vent Fan Material certificate check  

Dimensional inspection  

Performance Test  

7.  Conveyor & Silo 
Extraction Device 

Material certificate check  

Dimensional inspection  

Function Test Short time no load test 

8.  Rubber lining Pipe Dimensional inspection  

Visual Inspection  

Spark Test  
9.  Flow Nozzles Material certificate check  

Dimensional Inspection  

Page 411 of 539

TH
IS

 IS
 P

AR
T 

O
F 

TE
C

H
IN

IC
AL

 S
PE

C
IF

IC
AT

IO
N

 P
E-

TS
-4

68
-5

71
-A

90
1 

R
EV

 0
0.



  
 
 

NSPCL BHILAI (2X250 MW) 
 

GYPSUM DEWATERING EQUIPMENT 
TECHNICAL SPECIFICATION 

 
INSPECTION AND TESTING 

SPECIFICATION No: PE-TS-468-571-A901 
SECTION : I 
SUB-SECTION : D 
REV. 00  

SHEET  5 OF 7 

 
10.  Control Panel Insulation Resistance Test  

Dielectric Strength Test  

Function Test  
Dimensional Inspection  

11.  Control valve & 
valves 

Material certificate check  

Hydrostatic test  

Seat leak test  

Function test  

Dimensional Inspection  

12.  RTD Material certificate check  

Performance test  

Hydrostatic test  

13.  Shut off valve Material certificate check  

Hydrostatic test  

Seat Leak test  

Function Test  

Dimensional Inspection  

14.  Flow meter Material certificate check  

Calibration Test  
Dimensional Inspection  

Hydrostatic test  

15.  Butterfly Valve Material Certificate check  

Non-destructive testing  

Hydrostatic test  

Operation test  Motorized valve only 
 

2.  
Valves and Specialties shall be tested as per relevant standards / codes. Seat Leakage and 
hydraulic test to be carried out as per relevant standards /codes. 

3.  Pipes and fittings shall be tested as per relevant standards/ codes 

4.  
MQP (Manufacturing Quality Plan) shall be submitted by the bidder along with the 
technical offer. Above mentioned item-wise inspection requirement is tentative only and 
shall be mutually discussed and finalized during detail engineering. 
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5.  

Bidder shall furnish written copies of shop production, fabrication and quality test 
procedures and drawings to be used for review by BHEL / BHEL’s Customer prior to 
manufacture. Inspection of above mentioned tests by BHEL/ BHEL’s Customer 
representative at bidder’s works is envisaged 

6.  The Bidder shall furnish performance test procedure along with standard. The test 
procedure will be reviewed and approved by the BHEL / BHEL’s Customer. 

7.  
A dynamic balancing certificates stating that the rotating assembly has been balanced 
dynamically shall be sent to BHEL/ BHEL’s Customer within one (1) week of the successful 
completion of balancing. 

8.  Vibration levels shall be measured during shop running/performance tests. 

9.  
For surfaces with rubber lining, Welding shall be visually inspected to verify the absence of 
rough area and unacceptable transition between surfaces which prevent the adequate 
adherence of rubber. The acceptance criteria shall be as per latest standard. 

10.  
For surfaces with rubber lining, degree of cleaning shall be visually checked before the 
application of the coating. There must be no area with oxidation, dirt or partially or 
generalized corrosion defects. 

11.  Test certificates shall be issued for each lot of raw material used in the coating, 
corresponding to specific weight and traction resistance. 

12.  
For surfaces with rubber lining, adherence test shall be conducted on production samples. 
Adherence test shall be conducted on the actual surface through hammering. In order to 
verify the absence of air pockets (or) surface without adherence. 

13.  For surfaces with rubber lining, Coating thickness shall be checked at 100%. A High voltage 
porosity test will be conducted on 100 % of the coated surface.  

14.  Equipment shall not be released for shipment, until shop tests data and performance tests 
curves have been approved by Owner.  

15.  
Bidder should furnish performance guarantee as per applicable standard guarantee for the 
design, manufacture, material and safe operation of the equipment’s.  

16.  

BHEL/BHEL’s Customer of their authorized third party inspection agency representative 
shall witness the test at Bidder's works and a notice of minimum three (3) weeks shall be 
given for attending the inspection.  
The charges for Inspection agency (TPIA) in India will be in BHEL scope. However, the 
charges for inspection outside India will be in bidder's scope.   

17.  

Bidder to arrange all calibrated gauges, Instruments during inspection at works and also 
during performance test at site. 
All inspection, measuring and test equipment(s) used by Bidder shall be calibrated (at 
accredited laboratory, as applicable) periodically depending on its use and criticality of the 
test/measurement to be done. The Bidder shall maintain all the relevant records of 
periodic calibration and instrument identification, and shall produce the same for 
inspection by the Owner. Wherever asked specifically, the Bidder shall re-calibrate the 
measuring/test equipment in the presence of Project Manager/Inspector. 

18.  Mechanical running test shall be carried out for Vacuum Belt Filter, Vacuum Pump & Belt 
Filter Wash Pump. Bidder to arrange Motor for the shop test and inspection. 

19.   

In case, order is placed on a foreign vendor (i.e. supplies from outside India), vendor will 
tie-up with BHEL approved inspection agency on their own cost and carry out inspection as 
per the Quality Plan approved by BHEL/ BHEL’s Customer. Vendor shall furnish BHEL the 
inspection reports and other documents required as per approved Quality plan duly signed 
by the Inspection Agency after their witness for our review and acceptance. 
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                                                                 QAP FORMAT 
 

 
 
 
A Quality Plan Doc No. PE-V0-468-571-A101 is enclosed with this specification for reference of 
the bidder. The Quality Plan shall be finalized during the detailed engineering. 
 

PROJECT: 

VENDOR : 

 SL COMPONENT /OPERATION CHARACTERISTICS 
CHECKED

CATEGORY TYPE /METHOD EXTENT REFERENCE ACCEPTANCE FORMAT REMARKS

NO OPERATIONS OF CHECK OF CHECK DOCUMENTS NORMS OF RECORD P W V
1 2 3 4 5 6 7 8 9 11

Legend: 1. BHEL 2. Vendor 3. Sub-Vendor

QP No CQS/SQP/31 Signature Date

Name

Page No 1 of 1 Party

Rev   

Customer/Consultant Bhel Vendor

10

AGENCY

BHARAT HEAVY ELECTRICALS LIMITED

CORPORATE QUALITY ASSURANCE

SYSTEM : 

ITEM :
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LOT-2 PROJECTS 
FLUE GAS DESULPHURISATION (FGD) SYSTEM PACKAGE 

TECHNICAL SPECIFICATION 
SECTION-VI 

BID DOCUMENT NO.: CS-0011-109(2)-9 
 

SUB-SECTION-V-QM1 

 

FLUE GAS DESULPHURISATION SYSTEM 

To be read along with Section I-Sub Section D- Annexure-III
                        (INSPECTION AND TESTING)
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CLAUSE NO.  
QUALITY ASSURANCE   

 

 
 LOT-2 PROJECTS 

FLUE GAS DESULPHURISATION (FGD)  
SYSTEM PACKAGE 

TECHNICAL SPECIFICATION 
SECTION – VI 

BID DOC. NO.:CS-0011-109(2)-9 

PART-B 
SUB-SECTION-V-QM1 

FGD SYSTEM 

Page 
1 of 4 

 
 

FLUE GAS DESULPHURISATION SYSTEM 
 
 
1.00.0 FLUE GAS DESULPHURISATION SYSTEM 
 
1.01.0 Mills: 
 
1.01.01 Raw material for shaft, coupling, gears and pinions, top and bottom races and other 

rotating components shall be subjected to UT. MPI/LPI shall be carried out to check 
surface soundness.  

 
1.01.02 Wear-resistant parts shall be UT/RT tested to check soundness after suitable heat 

treatment. Check for chemical composition, hardness and microstructure shall be 
carried out.  

 
1.01.03 Butt welds in the tube/separator/body casing of the mill shall be tested by RT and MPI. 

All other welds in main tube/separator shall be tested by MPI/LPI for acceptance. The 
tube shall be statically balanced.  

 
1.01.04 All gearboxes shall be run tested for adequate duration to check rise in oil temperature, 

noise level and vibration. Check for leak tightness of gear case also shall be 
performed.  

 
1.02.0 Feeders: 
 
1.02.01 Any welds in the casing/pulley fabrication shall be checked with MPI.  
 
1.02.02 Routine tests shall be done as per relevant Indian Standards or equivalent International 

Standards.  
 
1.02.03 All major items like plates for casing, head pulley, tail pulley, pulley shaft and major 

castings shall be procured with respective material test certificates.  
 
1.02.04 Calibration check shall be carried out on all feeders.  
 
1.03.0 Dampers: 
 
1.03.01 All the dampers shall be subjected to operational test/checks.  
 
1.03.02 Gas tight Dampers shall be subjected to shop leakage test to demonstrate the 

guaranteed tightness as per NTPC Tech Specification. 
 
1.04.0 PIPING, VALVE AND SPECIALITIES: 
 
1.04.01 All pipes and fittings shall be tested as per applicable code.  
 
1.04.02 All valves shall be hydraulically/Air tested for body, seat and back-seat (if applicable) 

as per relevant standard.  
 
1.04.03 NDT on valves shall be as per relevant standard.  
 
1.04.04 Valves shall be offered for hydro test in unpainted conditions.  
 
1.04.05 Functional checks of the valves for smooth opening and closing shall also be done.  
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CLAUSE NO.  
QUALITY ASSURANCE   

 

 
 LOT-2 PROJECTS 

FLUE GAS DESULPHURISATION (FGD)  
SYSTEM PACKAGE 

TECHNICAL SPECIFICATION 
SECTION – VI 

BID DOC. NO.:CS-0011-109(2)-9 

PART-B 
SUB-SECTION-V-QM1 

FGD SYSTEM 

Page 
2 of 4 

 
 

1.05.00 TANKS / VESSELS: 
 
1.05.01 Atmospheric tanks: 

 
i) All welds joints shall be DP tested and complete tanks shall be water fill tested.  
ii) All atmospheric storage tanks fabricated and erected at site shall be subjected 

to tests (Hydro, NDT and Vacuum) according to design code as applicable.  
iii) Rubber lining shall be tested for hardness and spark test, as applicable. 
 
 

1.05.02 Pressure vessels: 
 

1)  NDT on weld joint shall be as per respective code requirements or the 
minimum as specified as below: 

 
i) 100% DPT on root run of butt weld, nozzle welds and finished fillet 

welds. 
ii) 10% DPT on all finished butt welds.  
iii) 10% RT (covering all ‘T’/cross joints) of butt welds.  
 

2) Butt welds of dished ends shall be stress relieved and subjected to 100% RT. 
 

3) Each finished vessels shall be hydraulically tested to 150% of the design 
pressure for a duration of 30 minutes.  

 
1.06.00 HEAT EXCHANGER/HEATER: 
 
1.06.01 All material shall be tested for chemical and mechanical properties and NDT as per 

relevant standard.  
 
1.06.02 NDT on welds and other checks shall be as per relevant code.  
 
1.06.03 Air heaters shall be subjected to dimensional and clearance checks as per standard 

practice 
 
1.06.04 Lub. oil system, drive system, soot blowing system etc. of Air heaters shall be checked 

suitably as per standard practice  
 
1.07.00 PUMPS: 
 
1.07.01 UT on shaft forgings (greater or equal to 40mm) and MPI/DPT shall be done on shafts 

and impeller to ensure freedom from defects. 
 
1.07.02 The pump casing shall be hydraulically tested at 200% of pump rated head or at 150% 

of shut off head, whichever is higher. The test pressure shall be maintained for at least 
half an hour.  

 
1.07.03 The pump rotating parts shall be subjected to static and dynamic balancing.  
 
1.07.04 All pumps shall be tested at shop for capacity, head efficiency and brake horse power 

at rated speed as per relevant/applicable standard. 
 
1.07.05 Noise and vibration shall be measured during the performance testing at shop. 
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Page 
3 of 4 

 
 

1.08.00 STRUCTURES , DUCTS, HOPPERS: 
 
1.08.01 All materials shall be tested for chemical and mechanical properties as per relevant 

standard. All plates above 40mm shall be 100% Ultrasonically tested.  
 
1.08.02 Visual inspection of all welds shall be performed in accordance with AWSD1.1. 
 
1.08.03 NDT requirements of structural steel welds shall be as under: 
 

i) 100% RT/UT on butt-welds of plate thickness>= 32mm. 
ii) For plates of 25mm<=thickness<32mm-10% RT and 100% MPI. 
iii) For plates of thickness <25mm-10% MPI/LPI. 

 
1.08.04 Edge for shop and field weld shall be examined by MPI for plate thickness >= 32mm.  
 
1.09.00 VACUUM BELT FILTER SYSTEM: 
 
 
1.09.01 Impeller, casing and shaft of vacuum pumps shall be tested for chemical and 

mechanical properties as per relevant standard. All plates above 40mm shall be 100% 
Ultrasonically tested.  

 
1.09.02 UT on shaft (if greater or equal to 40mm) and impeller shall be carried out.  
 
1.09.03 All vacuum pumps shall be tested at shop for capacity, power, pressure, efficiency, 

noise and vibration etc. 
 
1.09.04  Filter cloths and belts shall be tested for physical properties as per relevant standard 
 
1.09.05 Hydro cyclones shall be checked by visual, dimensional etc. 
 
 
1.10.00 SPRAY NOZZLES: 
 
 
1.10.01 Spray nozzles shall be tested for physical properties 
 
1.10.02 Spray nozzles also shall be subjected to performance test. 
 
 
1.11.00 AGITATORS: 
 
 
1.11.01 Rubber lining shall be tested for hardness and spark test 
 
1.11.02 Impellers shall be tested for dimensional and balancing check 
 
1.11.03 Gear Boxes shall be tested for run test as per standard practice 
 
 
1.12.00 FANS: 
 
1.12.01 Rotor components shall be subjected to ultrasonic test at mill and magnetic particle 

inspection / liquid penetrant examination after rough machining. 
 
1.12.02 Butt welds in rotor components shall be subjected to 100% RT and all welds shall be 

magnetic particle/dye penetrant tested after stress relieving. 
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1.12.03 All rotating components and assemblies of fan shall be balanced dynamically  
 
1.12.04 Performance test shall be carried out on fans as per Technical specification/ Relevant 

standard 
 
1.12.05 Test for Natural Frequency and hardness of Fans blades shall be carried out as per 

Technical specification/ Relevant standard 
 

1.13.00 Thermal Insulation, Lagging & Cladding: 
 
(a)  Lightly resin bonded mineral wool: 
 
LRB mattresses/sections of Rockwool/ Glasswool shall conform to & tested as per 
relevant clauses of Indian Standards and shall meet the requirements of NTPC data 
sheet. Type tests except Thermal Conductivity shall be regularly carried out once in 
three months, Thermal Conductivity Type Test shall be carried out minimum once in 
twelve months by the manufacturer. Requirements of various components like Binding 
wires, Lacing wires, Wire mesh, etc. shall be as per NTPC approved data sheet / as 
given in respective Sub-Section of Technical Requirements of Steam Generator & 
Auxiliaries. 
 
(b)  Lagging & Cladding: 
 
All insulation shall be protected by means of an outer covering of Aluminium sheeting 
confirming to ASTM B-209-1060 temper H14 from reputed manufacturer meeting the 
requirements of NTPC data sheet. 
 

 
1.14.00 OTHER CRITICAL EQUIPMENTS: 
 
1.14.01 Checks/ NDTs shall be done as per relevant Indian Standards or equivalent 

International Standards.  
 
 
 

Page 419 of 539

TH
IS

 IS
 P

AR
T 

O
F 

TE
C

H
IN

IC
AL

 S
PE

C
IF

IC
AT

IO
N

 P
E-

TS
-4

68
-5

71
-A

90
1 

R
EV

 0
0.

To be read along with Section I-Sub Section D- Annexure-III 
(INSPECTION AND TESTING)



 

MANUFACTURER/ BIDDER/ SUPPLIER 
NAME & ADDRESS 

QUALITY PLAN   SPEC. NO : PE-TS-468-571-A901 DATE: 

CUSTOMER : M/s NSPCL   QP NO.: PE-V0-468-571-A101 DATE: Nov, 2021 

PROJECT: 2x250 MW, BHILLAI  PO NO.: DATE: 

ITEM: GYPSUM DEWATERING EQUIPMENT SYSTEM: FGD SECTION:   SHEET 1 of 9 

BHEL   BIDDER/ SUPPLIER 
 

FOR CUSTOMER REVIEW & APPROVAL 

ENGINEERING QUALITY Sign & Date  Doc No:  

 Sign & Date Name  Sign & Date Name Seal   Sign & Date Name Seal 
Prepared 
by: 

 RAJESH 
RANJAN 

Checked 
by: 

 ASHISH 
PANIGRAHI 

Reviewed 
by: 

   

Reviewed 
by: 

 PANKAJ KR 
KAPSIMAY 

Reviewed 
by: 

 RK  JAISWAL Approved 
by: 

  

                                                                                                                                                                                                                 

SL 

NO. 

COMPONENT & 

OPERATIONS 

CHARACTERISTICS 

 

CLASS 

 

TYPE OF 

CHECK 

QUANTUM 

OF CHECK 

REFERENCE 

DOCUMENT 

ACCEPTANCE 

NORMS 

FORMAT OF 

RECORD 

AGENCY REMARKS 

 

1 2 3 4 5 6 7 8 9 * 

D 

**  

M C/  N  M C N  

1.0 RAW MATERIAL (*Material shall be as per Drawing) 
1.1 Vacuum pump Physical & 

Chemical for 
impeller, casing, 
shaft. 

MA Physical 100% 100% Approved 
Drawing/Data 
sheet 

Approved 
Drawing/Data 
sheet 

TC � P V V NOTE-5  

NDT of Impeller, 
casing, shaft, 
sleeve 

MA DPT 100% 100% Approved 
Drawing/Data 
sheet 

Approved 
Drawing/Data 
sheet 

IR � P V V NOTE-5 

Balancing of 
Rotating Parts 

MA Static & 
Dynamic 
Balancing 

100% 100% ISO 1940 
Gr.6.3 

ISO 1940 
Gr.6.3 

IR � P V V NOTE-5 

NDT of Impeller & 
Shaft 

MA UT 100% 100% ASTM A 
388/ASME 
Sec.V 

ASTM A 
388/ASME 
Sec.V 

IR � P V V UT of shaft ≥ɸ 40mm  
NOTE-5 

1.2 Speed reducer Visual, 
dimensional, Run 
test including oil 
leakage, Temp. 

MA Visual  100% 100% Approved 
Drawing/ 
Data sheet  

Approved 
Drawing/ 
Data sheet  

IR � P V V  
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PROJECT: 2x250 MW, BHILLAI  PO NO.: DATE: 
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BHEL   BIDDER/ SUPPLIER 
 

FOR CUSTOMER REVIEW & APPROVAL 

ENGINEERING QUALITY Sign & Date  Doc No:  

 Sign & Date Name  Sign & Date Name Seal   Sign & Date Name Seal 
Prepared 
by: 

 RAJESH 
RANJAN 

Checked 
by: 

 ASHISH 
PANIGRAHI 

Reviewed 
by: 

   

Reviewed 
by: 

 PANKAJ KR 
KAPSIMAY 

Reviewed 
by: 

 RK  JAISWAL Approved 
by: 

  

                                                                                                                                                                                                                 

SL 

NO. 

COMPONENT & 

OPERATIONS 

CHARACTERISTICS 

 

CLASS 

 

TYPE OF 
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ACCEPTANCE 

NORMS 

FORMAT OF 

RECORD 

AGENCY REMARKS 

 

1 2 3 4 5 6 7 8 9 * 

D 

**  

M C/  N  M C N  

rise, Noise level 
and vibration 

1.3 AC Drive Type, Make, 
Rating, Routine 
test. 

MA Visual  100% 100% Approved 
Drawing/Data 
sheet 

Approved 
Drawing/Data 
sheet 

TC � P V V Refer Electrical QP for 
details. 
NOTE-5 

1.4 Belt Visual & review of 
test certificate 
(Tensile, 
Elongation, 
Thickness) 

MA Visual 100% 100% Approved 
Drawing/Data 
sheet 

Approved 
Drawing/Data 
sheet 

TC � P V V  

1.5 Filter Cloth Physical 
Properties 
(Tensile, 
Elongation, 
Thickness, air 
permeability test, 
etc.) 

MA Physical 100% 100% Approved 
Drawing/Data 
sheet  

Approved 
Drawing/Data 
sheet  

TC � P V V  

1.6 
 
 

Water Pump/ 
Slurry Pump 

Chem. & Mech. 
Properties of 
Impeller, Casting, 

MA Chemical 
Mechanical 

100% 100% Approved 
Drawing/Data 
sheet/Relevan

Approved 
Drawing/Data 
sheet/Relevan

 TC � P V V UT of shaft ≥ɸ 40mm  
*Lining if applicable 
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1 2 3 4 5 6 7 8 9 * 

D 

**  

M C/  N  M C N  

Shaft, Lining*  t Standard t Standard 
Balancing of 
Rotating Parts 

MA Static & 
Dynamic 
Balancing 
 

100% 100% ISO 1940 
Gr.6.3 

ISO 1940 
Gr.6.3 

IR � P V V  

Hydro test of 
casing 

MA Static pressure 
testing 

100% 100% Approved 
Drawing/Data 
sheet 

Approved 
Drawing/Data 
sheet 

IR � P V V Hydrostatic testing of 
casings for 30min.at 1.5 
times of shut-off head or 
2 times pump rated head 
which ever higher. 

NDT of Impeller, 
casing, shaft, 
sleeve 

MA DPT 100% 100% Approved 
Drawing/Data 
sheet 

Approved 
Drawing/Data 
sheet 

IR � P V V  

NDT of Impeller & 
Shaft 

MA UT 100% 100% ASTM A 
388/ASME 
sec.V 

ASTM A 
388/ASME 
sec.V 

IR � P V V UT of shaft ≥ɸ 40mm 
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1 2 3 4 5 6 7 8 9 * 
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**  

M C/  N  M C N  

1.7 Hydro cyclone Visual & 
Dimension 

MA Visual & 
Measurement 

100% 100% Approved 
Drawing/Data 
sheet 

Approved 
Drawing/Data 
sheet 

IR � P W V NOTE-5 

1.8 Valves (Control 
valve & Butterfly 
Valve etc*) 

Material 
certificate  
Hydrostatic test 
Seat leak test 
Function test 
DimensionS 

MA Visual 100% 100% Approved 
Drawing/Data 
sheet 

Approved 
Drawing/Data 
sheet 

IR � P V V *As applicable 
NOTE-5 
 

1.9(a) Rubber 
Composition 

Material content   MA Chemical 1/Batc
h 

1/Batc
h 

Approved 
Drawing/Data 
sheet 

Approved 
Drawing/Data 
sheet 

COC � P V V  

1.9(b) Rubber lining Spark test at 
accessible area 

MA Inspection 
check 

100% 100% Approved 
Drawing/Data 
sheet 

Approved 
Drawing/Data 
sheet 

IR � P W V Spark test 10-12.5KV min. 

1.10 LT Motor Make, Rating, 
Type, Routine 
Test, Paint 

MA Visual  100% 100% Approved 
Drawing/Data 
sheet 

Approved 
Drawing/Data 
sheet 

IR � P V V For Motor up to 30KW 
COC Will be submitted. 
NOTE-5 
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1 2 3 4 5 6 7 8 9 * 

D 

**  

M C/  N  M C N  

1.11 Junction Box Type Test- 
Enclosure 
Protection Test 

MA Visual One 
of 
Design 

One 
of 
Design 

IS:60529 IS:60529 IR � P V V NOTE-5 

1.12 Instruments 
(Transmitters, 
Switches, Gauges, 
RTD etc.) 

COC/Functional 
Check 

MA Visual 100% 100% Approved 
Drawing/Data 
sheet 

Approved 
Drawing/Data 
sheet 

TC � P V V  
 
 

2.0 FINAL INSPECTION (Vacuum belt filter assembly) 

2.1 Vacuum belt filter 
assembly 

Dimensional MA Dimensional 100% 100% Approved 
Drawing  

Approved 
Drawing  

IR � P W W  

Run test(for 30 
minutes) 

MA Visual, 
Measurement 

100% 100% Approved 
Drawing  

Approved 
Drawing  

IR � P W W  

2.2 All components 
required paints. 
 
 

Paint Finish,  
Paint Thickness, 
High voltage 
porosity test 

MA Measurement 
 

100% 100% Approved 
Drawing/Data 
sheet 

Approved 
Drawing/Data 
sheet 

IR � P W V  
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1 2 3 4 5 6 7 8 9 * 

D 

**  

M C/  N  M C N  

2.3 Vacuum pump/ 
Water Pump/ 
Slurry Pump 

Capacity, power, 
pressure, 
efficiency, noise, 
vibration, 
temperature rise 

MA Measurement 100% 100% Approved 
Drawing/Data 
sheet 

Approved 
Drawing/Data 
sheet 

IR � P W V NOTE-5 

3 VACCUM TANK (RAW MATRIAL INSPECTION) 

3.1 Plates for shell and 
dished ends & 
structural 

Chemical & 
Physical 

MA Chemical & 
Physical 

1 
/Heat 

1 
/Heat 

Approved 
Data Sheet 
/Drawing 

Approved 
Data Sheet 
/Drawing 

TC � P V V  
 
 
 

4.0 IN PROCESS CONTROLS 

4.1 Welding (As 
applicable) 

WPS,PQR,WPQ CR Visual 100% 100% ASME Sec, 
IX/Relevant 
Standard 

ASME Sec, 
IX/Relevant 
Standard 

Report � P V V  
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1 2 3 4 5 6 7 8 9 * 
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**  

M C/  N  M C N  

4.2 Stress Relieving  Physical MA Physical 100% 100% Relevant 
Standard/Ma
nufacturer 
standard 

Relevant 
Standard/Ma
nufacturer 
standard 

HT chart � P V V As applicable 

4.3 All Weld Weld Quality  MA DPT 10% 10% Relevant 
Standard 
/ASME Sec –
VIII Div.1 

Relevant 
Standard 
/ASME Sec –
VIII Div.1 

IR � P W V  

4.4 Weld quality of 
circumferential & 
longitudinal seams 

Weld Defect CR RT- Review of 
documents 

10%  10%  Relevant 
Standard 
/ASME Sec –
VIII Div.1 

Relevant 
Standard 
/ASME Sec –
VIII Div.1 

IR � P V V  
 
 
 

5.0 FINAL INSPECTION (Complete Equipment) 
5.1 Complete 

Equipment 
Dimensional  MA Dimension 100% 100%   Approved 

Drawing 
� P W V NOTE-5 

Nozzle 
Orientation 

CR Dimension 100% 100% Approved 
Drawing 

Approved 
Drawing 

IR � P W V NOTE-5 
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M C/  N  M C N  

Hydro Test CR Hydro Test 100% 100% 2X working PR 
or 1.5x design 
PR Whichever 
is higher for 
30 minutes  

2X working PR 
or 1.5x design 
PR Whichever 
is higher for 
30 minutes  

IR � P W V NOTE-5 

Pneumatic Test of 
RF pads for 
soundness 
/leakages 

CR  Pneumatic Test 100% 100% ASME SEC –
VIII /appd. 
Drg/appd. 
Datasheet 

ASME SEC –
VIII /appd. 
Drg/appd. 
Datasheet 

IR � P W  V *as applicable  
NOTE-5 

5.2(a) Rubber Lining of 
tank 

Spark test MA Electrical 100% 100% Technical 
Spec/ 
Relevant 
standard 

Technical 
Spec/ 
Relevant 
standard 

IR � P V V Spark test 10-12.5KV min. 

5.2(b) Rubber Lining of 
tank 

Hardness testing MA Physical 100% 100% Technical 
Spec/ 
Relevant 
standard 

Technical 
Spec/ 
Relevant 
standard 

IR � P W V Shore hardness value 
shall be within 60. 
NOTE-5 

5.3 Junction Box Insulation 
Resistance Test 
High Voltage Test 

MA Electrical 100 %  10% Approved 
Drawing 

Approved 
Drawing 

IR � P W V NOTE-5 
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5.4 Painting & Marking Paint Finish,  
Thickness, 
HV porosity test 

MA Visual 100% 100% Appd. Drg 
/Data Sheet 

Appd. Drg 
/Data Sheet 

IR � P V V NOTE-5 

5.5 Packing Proper Packing MA Visual 100% 100% Technical 
Spec 

Technical 
Spec 

Packing 
List 

� P V V NOTE-2,5 

5.6 Quality Dossier Document MA Visual 100% 100% Compilation 
of documents 

Compilation 
of documents 

Quality 
Dossier 

� P V V  

LEGENDS: 
*RECORDS, INDENTIFIED WITH "TICK"(√) SHALL BE ESSENTIALLY INCLUDED BY SUPPLIER IN QA DOCUMENTATION, 
** M: SUPPLIER/ MANUFACTURER/ SUB-SUPPLIER, C: MAIN SUPPLIER/ BHEL/ THIRD PARTY INSPECTION AGENCY, N: CUSTOMER, 
P: PERFORM, W: WITNESS, V: VERIFICATION, AS APPROPRIATE 
MA: MAJOR, MI: MINOR, CR: CRITICAL 
IR: INTERNAL REPORT D: DOCUMENTATION 
RT: RADIOGRAPHY TEST      UT: ULTRASONIC TEST      DPT: DIE PENETRANT TEST 

NOTE: 

1. ORIGINAL TCS/ PHOTOCOPIES CERTIFIED IN ORIGINAL BY MILL SHALL BE FURNISHED FOR REVIEW. 
2. PACKING PHOTO GRAPH IS TO BE SUBMITTED TO BHEL BEFORE DISPATCH. 
3. BHEL RESERVES THE RIGHT FOR CONDUCTING REPEAT TEST, IF REQUIRED. 
4. DURING TESTING ONLY CALIBRATED MEASURING AND TESTING INSTRUMENT IS TO BE USED AND. CALIBRATION CERTIFCATES ARE NEEDED TO BE FURNISHED DURING 

INSPECTION. 
5. THESE TESTS/CHECKS ARE INDICATIVE ONLY. FURTHER TESTS MAY BE ADDED BASED ON END CUSTOMER REQUIREMENT AND WILL BE FINALISED DURING DETAILED 

ENGINEERING 
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NSPCL BHILAI (2X250 MW) 
 

GYPSUM DEWATERING EQUIPMENT 
 

TECHNICAL SPECIFICATION 
 

INPUT DRAWING LIST 

SPECIFICATION No: PE-TS-468-571-A901 

SECTION : I 
SUB-SECTION : D 
REV. 00  
SHEET  1 OF 1 

 
ANNEXURE-IV 

 
INPUT DRAWINGS/DOCUMENTS BY BHEL 

 
 

Sl.No. Drawing/Document Title NSPCL/BHEL Drawing 
No. 

1.  General Arrangement of Dewatering Building PE-DG-468-571-A001 

2.  P&ID - Legends & Notes -- 
(Sheet 1 & 2 of 2) 

3.  P&ID - Primary Hydrocyclone Feed Tank 9993-109-PVM-F-044 
(Sheet 1 & 2 of 10) 

4.  P&ID of Vacuum Belt filter 9993-109-PVM-F-044 
 (Sheet 5& 6  of 10) 

5.  P&ID of Belt Filter washing Tanks & Cake washing 
Tanks 

9993-109-PVM-F-044 
 (Sheet 7,8,9 & 10  of 10) 

6.  P&ID of Secondary Hydrocyclone Tank 9993-109-PVM-F-044 
 (Sheet 3-4 of 10) 

7.  Filtrate Extraction Pump Scheme PE-FEP-00 

8.  P&ID Filtrate water tank 3-FW-000-02071 

9.  P&ID Waste Water System 9963-19-PVM-F-046 

10.  Plant Layout of FGD System 0-FW-000-01558  
(Sheet 1 of 1) 
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In Bidder scope 
including U

/F &O
/F 

Launders

Engg & Supply by Bidder

Engineering by Bidder as 
per sub section C

1, 
C

lause 2.1.1.9 (ii)a

Engg & Supply by Bidder

Engineering by Bidder as 
per sub section C

1, 
C

lause 2.1.1.9 (ii)b

In Bidder scope 
including U

/F &O
/F 

Launders
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Drawings/Drawings to be submitted by the bidder 
 

 

SN

Doc / Drawing No.

Drawing Title

Remarks No. of 
weeks 
from 
LOI 

Type*   

1 PE-V0-468-571-A901
Sub-Vendor List of Components for 

GDE.
Primary

Ba
si

c 
En

gi
ne

er
in

g 
dr

aw
in

gs
/ 

Do
cu

m
en

ts
 

 (P
rim

ar
y 

dr
aw

in
gs

/ 
do

cu
m

en
ts

) 

 4 

2 PE-V0-468-571-A902 Manufacturing Quality plan of GDE Primary 4 

3 PE-V0-468-571-A903
P & I Diagram with Bill of quantity 

(BOQ) of GDE.
Primary 3 

4 PE-V0-468-571-A904 Control Philosophy of GDE. Primary 6 

5 PE-V0-468-571-A905 Design Philosophy of complete GDE. Primary 3 

6 PE-V0-468-571-A906

General Arrangement Drawing of 

Gypsum Dewatering Equipment

(Showing layout of all the equipments 

of GDE in the building)

Primary 6 

7 PE-V0-468-571-A907

Sizing calculations of (a) VBF, (b) 

Vacuum Receiver, (c) Vacuum Pump, 

(d) Belt Wash Pump, (e ) Cake wash 

Pumps, (f) Drives and (g) other 

Accessories for GDE.

Primary 3 

8 PE-V0-468-571-A908

General Arrangement Drawings of 

VBF including cross-sectional details, 

foundation plan and load details.

Primary 6 

9 PE-V0-468-571-A909
Datasheet of Vacuum Belt Filter & all 

accessories of GDE.
Primary 8 

10 PE-V0-468-571-A910

Piping Layout (Integral-Vendor Scope) 

with supports & fixing arrangement 

with BOQ for GDE.

Primary 10 

11 PE-V0-468-571-A911

Piping Layout (Non Integral - BHEL 

Scope) with supports & fixing 

arrangement with BOQ for GDE.

Primary 10 

12 PE-V0-468-571-A912
Instrument schedule along with GA & 

Data sheet for GDE.
Secondary     

13 PE-V0-468-571-A913 Data Sheet of Instruments of GDE Secondary     

14 PE-V0-468-571-A914 Valve schedule for GDE. Secondary     

15 PE-V0-468-571-A915 GA & Data sheet of Valves for GDE. Secondary     
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16 PE-V0-468-571-A916

Piping Isometric (Integral-Vendor 

Scope) with supports & fixing 

arrangement with BOQ for GDE.

Secondary     

17 PE-V0-468-571-A917

Piping Isometric (Non Integral - BHEL 

Scope) with supports & fixing 

arrangement with BOQ for GDE.

Secondary     

18 PE-V0-468-571-A918
Block logic diagram & Inter-

Connection drawing of GDE.
Secondary     

19 PE-V0-468-571-A919

General Arrangement Drawings of  (a) 

Vacuum Pump, (b) Vacuum Receiver, 

(c) Hydrocyclones (Primary & 

Secondary), (d) Belt Wash Pump, (e) 

Cake Wash Pump & (f) Vent Fan, 

along with cross sectional details, 

foundation plan and loading details.

Secondary     

20 PE-V0-468-571-A920 Cable Schedule of GDE. Secondary     

21 PE-V0-468-571-A921 Electrical load List for GDE. Secondary     

22 PE-V0-468-571-A922
Local Panel Control Circuit Diagram of 

GDE.
Secondary     

23 PE-V0-468-571-A923
General Arrangement Drawing & Data 

sheet of Motors for GDE.
Secondary     

24 PE-V0-468-571-A924
T-S & Performance curves of Vacuum 

Pump for GDE.
Secondary     

25 PE-V0-468-571-A925
I/O List (Drives & Instruments) of 

GDE.
Secondary     

26 PE-V0-468-571-A926 Utility Consumption of GDE. Secondary     

27 PE-V0-468-571-A927
Schedule for Lubrication and other 

Consumables.
Secondary     

28 PE-V0-468-571-A928 Painting Schedule of GDE Secondary     

29 PE-V0-468-571-A929
Bill of Material (BOM) of complete 

GDE for Main Supply
Secondary     

30 PE-V0-468-571-A930 Mandatory Spare List & BBU of GDE Secondary     

31 PE-V0-468-571-A931
Platform Drawing of GDE with

detailed BOQ
Secondary     

32 PE-V0-468-571-A932

Overall space and headroom 

requirement with details of handling 

during Erection, operation & 

maintenance of the equipments of GDE

Secondary     
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33 PE-V0-468-571-A933

Erection & Commissioning Manual of 

GDE including-

i. Installation and assembly procedure 

of complete GDE

ii. Pre-Commissioning Check List of 

GDE

Secondary     

34 PE-V0-468-571-A934

Operation & Maintenance (O&M) 

Manual of GDE including 

Transportation and Storage 

Specification for GDE Components

Secondary     

35 PE-V0-468-571-A935
Schedule of Start-up & Commissioning 

Spares for GDE
Secondary     

36 PE-V0-468-571-A936
List of Special tools & Tackles for 

GDE
Secondary     

37 PE-V0-468-571-A937 Monthly Progress Report for GDE Secondary     

38 PE-V0-468-571-A938 Packing List for complete GDE Secondary     
39 PE-V0-468-571-A939 Performance Test Procedure of GDE Secondary     

 
*Manufacturing Clearance to be given to the Vendor based on approval of ‘Primary’ Drawings.

*Secondary drawings are to be submitted within 2-3 weeks after approval of relevant 
primary drawings.

 

Notes:   

1. The above drawing list is tentative and shall be finalized with the successful bidder 

after placement of order. While some of the drawings indicated above may not be 

applicable, some additional drawings may also be required based on scope of work.  

2. Drawings shall be prepared in Auto-Cad/3D Modelling software latest edition, as 

applicable. Required no. of hard and soft copies (editable) of the drawings shall be 

furnished as per requirement specified elsewhere in the specification. 

3. Only manual calculation with authentic supporting literature (e.g. extracts of hand 

Book/ standard/codes) shall be acceptable. All design calculations and drawings shall 

be in SI system only.  

4. All the drawings and documents including general arrangement drawing, data sheet, 

calculation etc. to be furnished to the customer during detailed engineering stage shall 

include / indicate the following details for clarity w.r.t. Inspection, construction, erection 

and maintenance etc.: 
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a) All drawings and documents shall indicate the list of all reference drawings 

including General Arrangement. 

b) All drawings shall include / show plan, elevation, side view, cross-section, skin 

section, blow-up view; all major self-manufactured and bought out items shall be 

labeled and included in BOQ / BOM in tabular form. 

c) Painting schedule shall also be made as a part of general arrangement drawing 

of each equipment / items indicating at least 3 trade names. 

d) All the drawings required to be furnished to customer during detailed engineering 

stage shall include technical parameters, details of paints and lubrication, 

hardness and BOQ / BOM in tabular form indicating all major components 

including bought out items and their quantity, material of construction indicating 

its applicable code / standard, weight, make etc. 

e) Drawings/ documents to be submitted for purchaser’s review/ approval shall be 

under Revision A, B, C… etc. while drawings /documents to be submitted 

thereafter for customer’s approval after purchaser’s approval shall be under R-

0, 1, 2, 3 …. etc.  

f) Drawings and documents not covered above but required to check safety of 

machines/ equipment/ system, shall be submitted during detailed engineering 

stage without any commercial implication. 

g) All drawings shall include "B.O.M" and indicate quantity, material of construction, 

make along with IS/BS No., Technical parameters, dimensions, hardness, 

machining symbol and tolerance, requirement of radiography and hydraulic 

tests, painting details, elevation, side view, plan, skin section and blow-up view 

for clarity. 

h) All drawings shall be prepared as per BHEL's title block and shall bear BHEL's 

drawing No. Documents marked for submission to BHEL’s Customer shall also 

bear BHEL's Customer’s drawing No. 

i) Schedule of drawings submissions, comment incorporations & approval shall be 

as stipulated in the specifications. The successful bidder shall depute his design 

personnel to BHEL’s/ Customer’s/ Consultant’s office for across the table 

resolution of issues and to get documents approved in the stipulated time. 

Page 452 of 539

TH
IS

 IS
 P

AR
T 

O
F 

TE
C

H
IN

IC
AL

 S
PE

C
IF

IC
AT

IO
N

 P
E-

TS
-4

68
-5

71
-A

90
1 

R
EV

 0
0.



  
 
 

NSPCL BHILAI (2X250 MW) 
 

GYPSUM DEWATERING EQUIPMENT 
technical SPECIFICATION 

 
MASTER DRAWING LIST WITH SCHEDULE OF 

SUBMISSION 

SPECIFICATION No: PE-TS-468-571-A901 
SECTION : I 
SUB-SECTION : D 
REV. 00  

SHEET  6 OF 6 

 
j) Bidder to follow the following the drawing submission schedule: 

k) 1st submission of drawings from date of LOI as per the submission schedule. 

l) Every revised submission incorporating comments – within 7 days. 

m) Bidder to submit revised drawings complete in all respects incorporating all 

comments. Any incomplete drawing submitted shall be treated as non-

submission with delays attributable to bidder’s account. For any clarification/ 

discussion required to complete the drawings, the bidder shall depute his 

personal to BHEL for across the table discussions/ finalizations/ submissions of 

drawings. 
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