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CLAUSE NO. TECHNICAL REQUIREMENTS 
 
 

 
 LOT-6 PROJECTS 

FLUE GAS DESULPHURISATION (FGD)  
SYSTEM PACKAGE 

TECHNICAL SPECIFICATION 
SECTION – VI 

BID DOC. NO.:CS-0011-109(6)-9

PART-B 
SUB-SECTION-III-C2 

MEASURING 
INSTRUMENTS 

PAGE 16 OF 40 

 

Power supply 24V DC. 

Plug in connector connection. 

Insulation : Class “H”  

7.00.00 Limit switches  

Limit switches shall be silver plated with high conductivity and non-corrosive type. 
Contact rating shall be sufficient to meet the requirement of Fire alarm Control System 
subject to a minimum of 60V, 6VA rating. Protection class shall be IP-55. 

8.00.00 SPECIFICATION FOR CORIOLIS FLOW TRANSMITTER 
   

Type Coriolis 

Material of Wetted Parts 316 SS 

Material of Housing 304L SS 

Accuracy ± 0.2% of Rate 

Repeatability ± 0.1% of Rate 

Output 4-20 mA DC, HART Compatible 

Power Supply 230 VAC or 24VDC operated 

Process Temperature range 0-200 degree Celsius 

Others Drain / purging arrangement shall be 
provided as per standard practice. 

The offered Coriolis type flow transmitter shall be suitable for intended application. 
Contractor shall submit flow and sizing calculation for Employer’s approval. For each 
type of Coriolis type flow transmitter general arrangement and assembly drawing and 
cable wiring diagram shall be submitted for Employer’s approval. 

9.00.00       SPECIFICATION FOR FLOW ELEMENTS 
9.01.00       Orifice Plate 

Features Essential/Minimum Requirements 

Type Concentric as per ASME PTC-19.5 (Part-II), ISA RP-
3.2, 1960 or BS-1042, ISO 5167 

Material  316 SS 

Thickness 3 mm for main pipe diameter up to 300 mm and6  mm 
for main pipe dia above300 mm. 

Material of branch pipe Same as main pipe 

Root valve type Globe 

Root valve material Same as pipe material 

Limit switches 

silver plated 

R CORIOLIS FLOW TRANSMITTER

R FLOW ELEMENTS

Concentric as per ASME PTC-19.5 (Part-II), 
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Root valve size 1 /  2  inch or 1 inch  (as applicable) 

Impulse pipe of same material up 
to root valve 

Required 

Tappings Flanged weld neck or D & D/2 with  3 pairs of tapping ( 
as applicable ).   Root valves to be provided in all the 
tappings. However for flow elements in CPU, DM & PT 
plant- 2 Pairs of Tappings shall be provided as 
minimum. 

Beta Ratio 0.34 to 0.7 

Beta Ratio calculation to be 
submitted 

Yes 

Assembly drg. and flow Vs DP 
Curves 

Yes 

Accessories Root valves, flanges, Vent/drain hole(As required) 

Contractor shall submit certified flow calculation and differential pressure vs. flow curves for 
each element for Employer's approval. Sizing calculation, precise flow calculation for all the 
flow elements, fabrication and assembly drawings and installation drawings shall be 
submitted for Employer's approval.  

9.02.00             Flow Nozzle 

Features Essential/Minimum Requirements 

Type Long radius, welded type as per  ASME PTC-
19.5 (Part-III) or BS-1042 

Material  316 SS  

Thickness Suitable for intended application. 

Material of branch pipe Same as main pipe 

Root valve type Globe 

Root valve material Same as pipe material 

Root valve size 1 inch   

Impulse pipe of same material up to root 
valve 

Required 

Tapping Flanged weld neck  or  D & D/2 with  3 pairs of 
tapping ( as applicable ).   Root valves to be 
provided in all the tappings. However for flow 
elements in CPU, DM & PT plant- 2 Pairs of 
Tappings shall be provided as minimum. 

Beta Ratio Around 0.7 

Beta Ratio calculation to be submitted Yes 

3 pairs of tapping 

Beta Ratio 0.34 to 0.7

Flow Nozzle

3 pairs of 
tapping 

Beta Ratio Around 0.7
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galvanised pipes shall be done with zinc-rich special electrodes and the 
welded surfaces whether inside or outside shall be coated with zinc-silicate 
paste. Seal welding of flanges with zinc-rich electrode will be permitted only 
when any flange is leak-prone during hydro testing.  

e) For pipe sizes 600 mm NB and above, the GI pipes shall be of welded 
connection (with zinc-rich special electrodes) followed by application of zinc 
silicate coating at welded surfaces both inside and outside the pipe, except 
for the last blank/blind flange, or, equipment connection where application of 
zinc-silicate paste after welding cannot be done due to inaccessibility of the 
inside welded surface and where galvanic protection has been impaired due 
to welding of pipe-to-pipe joint. Thus the last erection joint shall be flanged 
joint. 

 

18.05.04 Welded Joints (For steel pipes)   

For making up welded joints (butt weld or socket weld) the welding shall be 
performed by manual shielded metal arc process in accordance with the 
requirements specified elsewhere in the spec. Any welder employed for carrying butt 
welding shall be qualified as per ASME section IX for the type of joints he is going to 
weld. Jointing by butt weld, or socket weld shall depend upon the respective piping 
material specifications All welding electrodes and welding rods including special 
ones, if any shall be furnished by the Bidder.  

18.05.05 Flanged  

a) Flanged connections for pipes are to be kept to the minimum and used only 
for connections to vessel, equipments, flanged valves and other fittings like 
strainer/traps/orifices etc. for ease of connection and maintenance etc. 
However for galvanised pipe for 150 NB and above flange-joined pipes may 
also be adopted as described above 

b) Rubber Lined pipes shall be jointed thru flanged connections only   

c) Steel pipe flanges shall be generally slip on flat face type.  Weld neck flanges 
shall be used when flange follows immediately after a butt welding or where it 
is required with respect to service conditions.  When weld neck or socket 
weld flanges are used, their bore must be made the same as that of the pipe 
being welded to.  Socket welded or threaded flanges may be used, with the 
appropriate piping system for connection of pipe to the flanged equipment.   

d) Flange connections on pipes carrying chemicals or chemical solutions are to 
be fitted with corrosion-resistant, transparent, sleeves to prevent accidents in 
the event of leakage. For the same reason, pipelines, etc. carrying 
concentrated chemicals are to be jacketed in transparent plastic material. 

18.05.05 Flanged 
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Similarly, all areas where concentrated chemicals are handled and mixing 
pieces are to have transparent shields for protection. 

e) All the piping flanges and counter flanges & their drilling shall generally 
conform to ANSI B 16.5 of relevant pressure & temperature class.  Drilling on 
flanges of flanged valves must correspond to the drilling of flanges on the 
piping system on which the valves are installed. However wherever the 
interference is involved with the Owner’s pipe, the flange/interconnection 
details shall be designed to match the piping and the details of which will be 
intimated later.  

18.06.00 Steel Fittings (Bends/ Elbows/ Mitre Bends/Tees/ Reducers etc):  

a) Unless otherwise specified elbows shall be of long radius type  

b) For pipe sizes upto 65Nb, long radius forged elbows or seamless pipe bends 
shall be used. Pipe bends, if used, shall be cold bent to a radius measured to 
the centre line of pipe of 3 to 5 times the pipe diameter 

c) For steel pipes 80 NB and above, seamless long radius forged elbows shall 
be used. For pipe size 350Nb and above mitre bends may be used for all 
pipes except rubber lined pipes. The bend radius shall be 1½ times the 
nominal pipe diameter. For 90 deg. bends (mitre) 4 pieces (3 cuts) shall be 
adopted and 45 deg. mitre bends shall be in 3 pieces 22½ deg. Fabrication 
of mitre bends shall be as detailed in BS 2633/BS534. Mitre bends are not 
acceptable in case of rubber lined mild steel pipes 

d) For pipe fittings such as reducers and tees, the material shall be to ASTM-A-
234 Gr. WPB up to 300 NB. However, for pipes up to 150 NB, pipe fittings 
may be supplied with material and dimension conforming to IS 1239 in case 
parent pipes also conform to IS 1239.  For pipe reducers and tees above 300 
NB, the fittings may be fabricated conforming to parent pipe material. 
Provision of compensation pads shall be kept as per ANSI B 31.1. The fitting 
shall conform to the dimensional standard of ANSI B-16.9.  

e) For pipes, above 1200 NB, reducer and tees shall be to dimensional 
standard of AWWA-C-208.   

f) For Mitered fittings to be employed in internally coated (Polyurethane / 
Solvent free Epoxy / glass flake polyester acrylic polymer) special care shall 
be taken to ensure that no weld burrs, protrusions/ projections or surface 
irregularities remain before lining material application for internal coating. 
Such burrs/projections shall be ground smooth to radius of atleast 3mm as 
specified in the relevant clause for surface preparation for lining.   

g) Stainless steel fittings shall conform to either ASTM-A-182 or ASTM-A-403 
Class-S, for sizes upto and including 50 mm NB, i.e. the fittings shall be of 
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CLAUSE NO. 
 

QUALITY ASSURANCE & INSPECTION 
 
 

 
 LOT-6 PROJECTS 

FLUE GAS DESULPHURISATION (FGD)  
SYSTEM PACKAGE 

TECHNICAL SPECIFICATION 
SECTION – VI 

BID DOC. NO.:CS-0011-109(6)-9 

PART-B 
SUB-SECTION-V-QC1 

MEASURING INSTRUMENTS 
(PRIMARY & SECONDARY) 

 PAGE  
2 OF 2 

 

 
 
 
 
 
 

MEASURING INSTRUMENTS (PRIMARY AND SECONDARY)    Page- 2/2 

      TESTS 
 
 
 
 
 
ITEMS 
 
 
 
 
 
 
 
 D

im
en

si
on

s 
(R

) 

M
ak

e,
 M

od
el

, T
yp

e,
 R

at
in

g 
(R

) 

Pr
oc

es
s 

/ E
le

ct
ric

al
 c

on
ne

ct
io

n 
(R

) 

C
al

ib
ra

tio
n 

(R
) 

R
eq

ui
re

m
en

t a
s 

pe
r s

ta
nd

ar
d 

(R
) 

W
PS

 a
pp

ro
va

l (
A)

 

N
on

-d
es

tru
ct

iv
e 

te
st

in
g 

(R
) 

C
al

cu
la

tio
n 

fo
r a

cc
ur

ac
y 

 (R
) 

In
su

la
tio

n 
R

es
is

ta
nc

e 
(R

) 

IB
R

 C
er

tif
ic

at
io

n 
as

 a
pp

lic
ab

le
 (R

) 

H
yd

ro
 te

st
 (R

) 

M
at

er
ia

l t
es

t c
er

tif
ic

at
e 

(A
) 

15. Cold junction 
compensation box 

Y Y Y Y     Y    

16. Orifice plate(BS-1042) Y Y Y Y
* 

Y Y
** 

Y
** 

  Y Y
** 

Y 

17. Flow nozzle(BS-1042) Y Y Y Y
* 

Y Y Y   Y Y Y 

18. Impact head type element Y Y Y     Y    Y 
19. Level transmitter/float 
type switch 

Y Y Y Y     Y Y Y Y 

20. Analysers Y Y Y Y         
21. Dust emission monitors Y Y Y Y         
*Calibration to be carried out 
on one flow element of each 
type and size if calibration 
carried out as type test same 
shall not be repeated. 
 

            

** If applicable             
R-Routine Test         A- Acceptance Test                         Y – Test applicable 
Note: 1)  This is an indicative list of tests/checks.  The manufacturer is to furnish a 

detailed quality plan indicating the Practices and Procedure adopted along 
with relevant supporting documents. 

 
 

16. Orifice plate(BS-1042) Y Y Y Y Y Y Y Y Y Y
* ** ** **
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SUB-SECTION-IIIC-6 
TYPE TEST  REQUIREMENTS 
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1.00.00 TYPE TEST REQUIREMENTS 

1.01.00 General Requirements 

1.01.01 The Contractor shall furnish the type test reports of all type tests as per relevant standards 
and codes as well as other specific tests indicated in this specification. If the bidder proposes 
a different standard/code from that indicated at clause no 2.01.00 and at table 3.00.00, same 
is acceptable provided the equivalence of the proposed standard is established by the 
bidder.  A list of such tests are given for various equipment in table titled 'TYPE TEST 
REQUIREMENT FOR OTHER C&I SYSTEMS' at the end of this chapter and under the item 
“Special Requirement for Solid State Equipments/Systems”.  

 
(a) Out of the tests listed, the Bidder/ sub-vendor/ manufacturer is required to conduct 

certain type tests specifically for this contract (and witnessed by Employer or his 
authorized representative) even if the same had been conducted earlier, as clearly 
indicated subsequently against such tests. 
 

(b) For the rest, submission of type test results and certificate shall be acceptable 
provided. 
 

 i. The same has been carried out by the Bidder/ sub-vendor on exactly the same 
model /rating of equipment. 
 

ii. There has been no change in the components from the offered equipment & 
tested equipment. 
 

iii. The test has been carried out as per the latest standards alongwith 
amendments as on the date of Bid opening. 
 

(c) In case the approved equipment is different from the one on which the type test had 
been conducted earlier or any of the above grounds, then the tests have to be 
repeated and the cost of such tests shall be borne by the Bidder/ sub-vendor within 
the quoted price and no extra cost will be payable by the Employer on this account. 

1.01.02 The schedule of conduction of type tests/ submission of reports shall be submitted and 
finalized during pre-award discussion. 

1.01.03 For the type tests to be conducted, Contractor shall submit detailed test procedure for 
approval by Employer. This shall clearly specify test setup, instruments to be used, 
procedure, acceptance norms (wherever applicable), recording of different parameters, 
interval of recording precautions to be taken etc. for the tests to be carried out. 

1.01.04 The Bidder shall indicate in the relevant BPS schedule, the cost of the type test for each item 
only for which type tests are to be conducted specifically for this project. The cost shall only 
be payable after conduction of the respective type test in presence of authorize 
representative of Employer. If a test is waived off, then the cost shall not be payable. 

 
2.00.00 SPECIAL REQUIREMENT FOR SOLID STATE EQUIPMENTS/ SYSTEMS 

2.01.00 The type test reports which are to be submitted for each of the  C&I systems( indicated in 
clause 2.01.01) shall be as indicated below: 

i) Surge Withstand Capability ( SWC) for Solid State Equipments/ Systems 

 All solid state systems/ equipments shall be able to withstand the electrical noise 
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and surges as encountered in actual service conditions and inherent in a power 
plant. All the solid state systems/ equipments shall be provided with all required 
protections that needs the surge withstand capability as defined in ANSI / IEEE 
C37.90.1.. Hence, all front end cards/ devices which receive external signals like 
Analog input & output modules, Binary input & output modules etc. including power 
supply, data highway, data links shall be provided with protections that meets the 
surge withstand capability as defined in ANSI / IEEE C37.90.1. Complete details of 
the features incorporated in electronics systems to meet this requirement, the 
relevant tests carried out, the test certificates etc. shall be submitted along with the 
proposal. As an alternative to compliance to ANSI / IEEE C37.90.1, the system 
shall comply to IEC-61000-4-4, IEC-61000-4-5 and IEC-61000-4-18. 

ii) Dry Heat test as per IEC-60068-2-2 or equivalent. 

iii) Damp Heat test as per IEC-60068-2-30 or IEC-60068-2-78 or equivalent. 

iv) Vibration test as per IEC-60068-2-6 or equivalent. 

v) Electrostatic discharge tests as per IEC 61000-4-2 or equivalent. 

vi) Radio frequency immunity test as per IEC 61000-4-6 or equivalent. 

vii) Electromagnetic Field immunity as per IEC 61000-4-3 or equivalent. 

 
 
2.01.01  C&I Systems- 

Sl. 
No 

Item Remark Test To Be 
Specifically 
Conducted 

NTPC’s 
Approval 
Req. On Test
Certificate 

 1 Control System of DDCMIS  No Yes 

2 PLC, excluding its HMI Not applicable 
for integral 
PLCs and 
PLCs which are 
governed by 
standard 
practice of 
OEM 

No Yes 

3 VMS System (Applicable for each 
module of VMS)  

 

 No Yes 

4 Main Turbine & BFP Drive Turbine 
TSI System (Applicable for each 
module of TSI System) 

 No Yes 

5 

 

 

Vibration Analysis System 
(Applicable for each module of 
Vibration Analysis System) 

 No 

 

Yes 
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6 TG related Special modules like 
Auto synchronizer, Load transducer 
module and speed measurement 
module 

 No Yes 

7 Master Clock  No Yes 

  
  
 Note: 
 
 Type Tests are to be conducted only for the items, which are being supplied as a part of this 

Package. 
 
3.00.00 TYPE TEST REQUIREMENT FOR OTHER C&I SYSTEMS 
 

Sl. 
No 

Item Test 
Requirement 

Standard Test To Be 
Specifically 
Conducted 

NTPC’s 
Approval Req. 
On Test 
Certificate 

Col 1 Col 2 Col 3 Col 4 Col 5 Col 6 

1 Electronic 
transmitter 

As per 
standard    
(col 4) 

BS-6447 / IEC-
60770 

No Yes 

2 Instrumentation Cables Twisted & Shielded* 

 -Conductor Resistance 
test 

VDE-0815 No Yes 

  Diameter test IS-10810 No Yes 

  Tin Coating 
test (Persul-
phate test) 

IS-8130 No Yes 

 -Insulation Loss of mass VDE 0472 No Yes 

  Ageing in air 
ovens** 

VDE 0472 No Yes 

  Tensile 
strength and 
elongation 
test before 
and after 
ageing** 

VDE 0472 No Yes 

  Heat shock VDE 0472 No Yes 

  Hot 
deformation 

VDE 0472 No Yes 
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  Shrinkage VDE 0472 No Yes 

  Bleeding & 
blooming 

IS-10810 No Yes 

 -Inner sheath*** Loss of mass VDE 0472 No Yes 

  Heat shock VDE 0472 No Yes 

  Cold bend/ 
cold impact 
test 

VDE 0472 No Yes 

  Hot 
deformation 

VDE 0472 No Yes 

  Shrinkage VDE 0472 No Yes 

 -Outer sheath Loss of mass VDE 0472 No Yes 

  Ageing in air 
ovens** 

VDE 0472 No Yes 

  Tensile 
strength and 
elongation 
test before 
and after 
ageing** 

VDE 0472 No Yes 

  Heat shock VDE 0472 No Yes 

  Hot 
deformation 

VDE 0472 No Yes 

  Shrinkage VDE 0472 No Yes 

  Bleeding & 
blooming 

IS-10810 No Yes 

  Colour 
fastness to 
water 

IS-5831 No Yes 

  Cold bend/ 
cold impact 
test 

VDE-0472 No Yes 

  Oxygen index 
test 

ASTMD-2863 No Yes 

  Smoke 
Density Test 

ASTMD-2843 No Yes 

  Acid gas 
generation 
test 

IEC-60754-1 No Yes 
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 -fillers Oxygen index 
test 

ASTMD-2863 No Yes 

  Acid gas 
generation 
test 

IEC-60754-1 No Yes 

 -AL-MYLAR 
shield 

Continuity 
test 

 No Yes 

  Shield 
thickness 

 No Yes 

  Overlap test  No Yes 

 -Over all cable Flammability 
Test 

IEEE 383 No Yes 

  Swedish 
Chimney Test  

SEN 4241475 No Yes 

  Noise 
interference 

IEEE Trans-
actions 

No Yes 

  Dimensional 
checks 

IS 10810 No Yes 

  Cross talk VDE-0472 No Yes 

  Mutual 
capacitance 

VDE-0472 No Yes 

  HV test VDE-0815 No Yes 

  Drain wire 
continuity 

 No Yes 

 * 1.0 All cables to be supplied shall be of type tested quality. The Contractor 
shall submit for Owner's approval the reports of all the type tests as listed in this 
specification and carried out within last Ten years from the date of bid opening. 
These reports should be for the tests conducted on the equipment similar to those 
proposed to be supplied under this contract and the test(s) should have been either 
conducted at an independent laboratory or should have been witnessed by a client. 

2.0 In case the Contractor is not able to submit report of the type test(s) 
conducted within last Ten years from the date of bid opening, or in case the type test 
report(s) are not found to be meeting the specification requirements,  the Contractor 
shall conduct all such tests either in an independent laboratory or at manufacturer’s 
works in presence of Owner’s representative under this contract free of cost to the 
Owner and submit the reports for approval. 

 **These tests shall be carried out as per VDE0207 Part 6 & ASTMD-2116 for 
TEFLON insulated & outer sheathed cables 

 ***Applicable for armoured cables only 
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3 DC Power Supply System (Applicable for each model and rating)       

 1)The Type Test reports for offered rectifier module and the controller module 
irrespective of the rectifier bank shall be acceptable 

  Surge 
Withstand 
Capability( 
SWC) 

(ANSI / IEEE
C37.90.1)or 
(IEC-61000-4-4, 
IEC-61000-4-5 
and IEC-61000-
4-18). 

No Yes 

 Dry Heat Test IEC-60068-2-2 
or  equivalent 

No Yes 

  Damp Heat test IEC-60068-2-30 
or IEC-60068-2-
78 or equivalent 

No Yes 

  Vibration test IEC-60068-2-6 
or equivalent 

No Yes 

  Electrostatic 
discharge test 

IEC 61000-4-2
or equivalent 

No Yes 

  Radio 
frequency 
immunity test 

IEC-61000-4-6 
or equivalent      

No Yes 

  Electromagneti
c field immunity 

IEC 61000-4-3
or    equivalent 

No Yes 

  Degree of 
Protection 

IS-13947 or
equivalent 

No Yes 

4 Battery ## As per 
standard    
(col 4) 

IS-10918 (Ni-
Cd Batteries) 

IS-1652               
(Lead Acid 
Plante 
Batteries) 

 

No 

 

No 

 

 

Yes 

5 UPS ( Applicable for each model and rating )  

1) Type Test reports of same series of UPS with similar PCB’s cards and controllers 
as the target UPS system shall be acceptable. 

2) For Dry heat, Damp heat and vibration, the tests conducted on individual PCB’s 
shall be acceptable. 

  Surge Withstand 
Capability( SWC) 

(ANSI / IEEE
C37.90.1)or 

No Yes 
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(IEC-61000-4-4, 
IEC-61000-4-5 
and IEC-61000-
4-18). 

  Dry Heat Test IEC-60068-2-2 
or  equivalent 

No Yes 

  Damp Heat test IEC-60068-2-30 
or IEC-60068-2-
78 or equivalent 

No Yes 

  Vibration test IEC-60068-2-6 
or equivalent 

No Yes 

  Electrostatic 
discharge test 

IEC 61000-4-2
or equivalent 

No Yes 

  Radio frequency 
immunity test 

IEC-61000-4-6 
or equivalent      

No Yes 

  Electromagnetic 
field immunity 

IEC 61000-4-3
or    equivalent 

No Yes 

  Degree of 
protection test 

IS-13947 No Yes 

  Fuse Clearing 
Capability 

Approved 
procedure 

No Yes 

  Short Circuit 
current capability 

IEC 60146-2 No Yes 

6 Public Address System 

 IP based PA 
system 
components  

As per 
Standard  

IEC 60268-16 No  Yes  

7 Control Valves CV test ISA 75.02& 
75.11 

No Yes 

8 Flow Nozzle 
Orifice plates 

Calibration ASME PTC  

BS 1042 

No Yes 

 
 ##   The contractor shall submit for Employers approval the reports of all the type test as per 

latest IS-10918 carried out within last ten years from the date of Bid opening and the test(s) 
should have been either conducted at an independent laboratory or in presence of owner’s 
representative. The complete type test reports shall be for any rating of Battery in a particular 
group based on plate dimensions being manufactured by supplier. 

  
 Note: 
 
 Type Tests are to be conducted only for the items, which are being supplied as a part of this 

Package. 

Flow Nozzle Calibration ASME PTC No Yes8
Orifice plates BS 1042

## 
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Annexure-B to MOP: Flow Element -Orifice for 2X500 MW NTPC SIPAT TPS, STAGE-II 
FGD 
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