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2x660 MW Ennore Sez STPP 

PACKAGE:    EFFLUENT TREATMENT PLANT
TURNKEY CONTRACTOR:- CWL. DOC. NO.

CLEAR WATER LTD. DS-01/17-04M(84) 
B-14/1, OKHLA INDUSTRIAL AREA Dtd. 24.07.2019
PHASE-II, NEW DELHI-110020
PHONE: 011  26386095
EMAIL: clearwater@bol.net.in

BHARAT  HEAVY  ELECTRICALS  LIMITED
PROJECT ENGINEERING MANAGEMENT, NEW DELHI

REV. NAME SIGN DATE BHEL DOCUMENT NO. REV
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DATA SHEET FOR METERING PUMPS 
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PRODUCTS,   SERVICES   AND   PERFORMANCE   LEADING   TO 
PURSUES  CONTINUAL  IMPROVEMENT IN THE QUALITY OF ITS 
IN ITS QUEST TO SATISFY THE CUSTOMER, CLEAR WATER LTD. 

CUSTOMER   SATISFACTION   BY   IMPROVING   DELIVERY / 

QUALITY   OF   SUPPLIES    BY   IMPROVING    SUB-VENDOR

CAPABILITY OF HUMAN RESOURCES BY UPGRADING SKILL 

COMPLETION   PERIOD  &  RESPONSE.

QUALITY OBJECTIVES

66 55

AND COMPETENCE.

PERFORMANCE.

ALL  EMPLOYEES.

44

"CLEAR WATER LTD" ITMUST NOT BE DISCLOSED/COPIED
THIS DRG. IS CONFIDENTIAL AND IS THE PROPERTY OF 

OR LENT TO A THIRD PARTY  WITHOUT WRITTEN 

QUALITY POLICY

CONSENT OF CLEAR WATER LTD.

CAUTION

D

E

17 16 15 14 13 12 11 10 9 8 7 6 5 4

F

G

H

I

J

K

L

M

3 2 1

3 2 1

C

B

A
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PE-V0-412-164-A031 

BHARAT HEAVY ELECTRICALS LTD 
PROJECT ENGINEERING MANAGEMENT.

This approval status shall be interpreted as laid down in the 
contract and it shall not relieve the contractor from the 
contractual obligation.
APPROVAL CATEGORY AWARDED = II 
CAT I - Approved 
CAT II - Approved With Comments as Noted 
CAT III - Not Approved 
CAT IV - Reference Drawing 
DEPARTMENT MECHANICAL AUXILIARY
NAME:
FALGUNI SAHA 

FALGUNI 
SAHA 
2020.08.0
3 19:24:40 
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Sr. No. TANGEDCO 
Comments BHEL /CWL  Reply TANGEDCO 

Response 
BHEL/CWL Reply 
dated-19/09/2019 

TANGEDCO 
Response 

BHEL/CWL 
Reply dated-
07/01/2021 

TANGEDCO 
Response 

1 
All the points are noted by TANGEDCO except the following points 

2 

Indicate single 
leaf door 
beside all 
rolling shutters 

I ) For Stores , Rolling 
Shutter provision is a 
standard practice and 
accordingly it has been 
provided .  

Ii ) For entrance to 
Tank Area , we had 
provided  a Rolling 
Shutter only . As 
desired and discussed , 
we have enlarged area 
and have indicated 
Rolling shutter as well 
Door for entrance to 
Chemical House . 
Please refer to GA 
Drgs.   

Indicate single leaf 
door beside all 
rolling shutters. 
Revise drawing 
accordingly 

a) In Chemical 
stores, 
Rolling 
Shutters are 
provided. 
Single leaf 
doors are not 
provided for 
entrance to 
Chemical 
Stores  as 
per std. 
Engineering 
practices. 

b) For entrance, 
single leaf 
door has 
been 
provided.  

Indicate single 
leaf door 
beside all 
rolling 
shutters. 
Revise 
drawing 
accordingly 

Please note 
that rolling 
shutter has 
been 
envisaged as 
per standard 
practice, no 
single leaf 
door is 
required. We 
ensure that 
the facility 
provided is 
sufficient to 
meet the 
requirement. 
The detail is 
already 
shown in 
approved in 
Architectural 
Drawing for 
Chemical 
house for 
ETP (Ref Drg 
No. PE-DG-
412-676-
C006). 
Please 
accept. 

Not 
acceptable. 
Please 
provide 
single leaf 
door beside 
all rolling 
shutters. 

3 

The platform 
along Column 
3 shall be 
increased to 
man height 
(min 2100 
mm) so that 
man 
movement 
below RCC 
platform is 
possible. 
Revise tank 
elevations 
accordingly. 

 Under the walkway , 
no equipment is located 
. However, we have 
raised the IL of 
Platform from (+) 1.4 to 
1.7 while retaining the 
FFL as +/- 0.00 . 

Please provide 
minimum head 
room clearance of 
2100 mm for man 
movement. Revise 
drawing 
accordingly. 

a) No 
equipment is 
located below 
the walkway 
and hence 
man 
movement for 
Operational 
reason is not 
envisaged. 

b) If 2100 mm 
height is 
provided 
below the 
operating 
floor then, 
Tanks 
foundations 
have to be 
raised at 
least by 500 
m and 
consequently 
ceiling height 
will have to 

Please 
provide 
minimum head 
room 
clearance of 
2100 mm for 
man 
movement. 
Revise 
drawing 
accordingly. 

Please note 
that the 
platform 
height has 
been kept at 
(+)1.4m level 
inline with 
approved in 
Architectural 
Drawing for 
Chemical 
house for 
ETP (Ref Drg 
No. PE-DG-
412-676-
C006). There 
is no 
equipment 
coming under 
the walkway, 
hence, 

Not 
acceptable. 
Please 
provide 
minimum 
head room 
clearance of 
2100 mm for 
man 
movement. 
Revise 
drawing 
accordingly. 

BHEL CIVIL TO 
REPLY

EARLIER REPLY 
STANDS. ALSO 
ADD  
: IF INCREASE 
THE HEIGHT 
THEN IT WILL BE 
DIFFICULT FOR 
HANDLING 
CHEMICAL IN 
DOSING TANKS 
IN STANDING  
CONDITION.
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Sr. No. TANGEDCO 
Comments BHEL /CWL  Reply TANGEDCO 

Response 
BHEL/CWL Reply 
dated-19/09/2019 

TANGEDCO 
Response 

BHEL/CWL 
Reply dated-
07/01/2021 

TANGEDCO 
Response 

be raised . platform at 
(+)1.4m 
height is hold 
good. The 
overall 
building 
height is 5.65 
m (TOC) and 
the platform 
is located at 
(+)1.4m, 
hence, more 
than 2100 
mm man 
movement 
space is 
available. 
Please 
accept. 

4 

Show 
ventilation 
fans with 
elevation. 

 For location and no. of 
Ventilation Fans, 
please refer to Civil 
Construction Drg. Table 
has been added as 
desired by BHEL   

Please indicate 
location in this 
drawing. 

Ventilation Fans 
shall be indicated 
by BHEL in 
Construction Drgs 
as these are 
covered in a 
separate package 
. 

Please 
indicate 
location in this 
drawing. 

The same is 
already 
shown in 
approved in 
Architectural 
Drawing for 
Chemical 
house for 
ETP (Ref Drg 
No. PE-DG-
412-676-
C006). 
Please 
accept. 

Please show 
location in 
this drawing 
also. 

5 

Piping shall be 
routed to avoid 
interference 
and minimum 
clearances 
required shall 
be maintained 
including man 
movement. 

  Piping routing is 
indicated in Mech GA 
Drgs.  Lot of effort has 
been made to route the 
piping avoiding  
Interference with man 
movement . We are 
ready to discuss and 
explain , if so required .  

Submit the piping 
layout to review the 
same. 

Pipe routing is 
already indicated 
in Drg. 

TANGEDCO 
Comments on 
pipe routing 
were already 
uploaded in 
PEDM. BHEL 
is to resubmit 
the same after 
incorporating 
the comments. 

The same is 
under 
revision and 
shall be 
uploaded 
soon after 
incorporating 
the 
comments 
marked in 
pipe routing 
drawing. 

Noted 
Piping shall 
be routed to 
avoid 
interference 
and minimum 
minimum 
head room 
clearance of 
2100 mm for 
man 
movement. 
shall be 
maintained  

 
 
 
 
 
 

NOTED

CWL PLS 
INDICATE. 
-676-C006 
DOC 
ENLCOSED 
FOR 
REFERENCE.
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19

A

B

C

1111 1010

QUALITY OBJECTIVES

CAPABILITY OF HUMAN RESOURCES BY UPGRADING SKILL 

CUSTOMER   SATISFACTION   BY   IMPROVING   DELIVERY / 

QUALITY   OF   SUPPLIES    BY   IMPROVING    SUB-VENDOR

PRODUCTS,   SERVICES   AND   PERFORMANCE   LEADING   TO 

THROUGH  DEDICATION, COMMITMENT  AND  TEAM  WORK  OF 
TOTAL  CUSTOMER  SATISFACTION AND  BUSINESS  GROWTH 

PURSUES  CONTINUAL  IMPROVEMENT IN THE QUALITY OF ITS 
IN ITS QUEST TO SATISFY THE CUSTOMER, CLEAR WATER LTD. 

QUALITY POLICY

COMPLETION   PERIOD  &  RESPONSE.

PERFORMANCE.

99

AND COMPETENCE.

88 77

ALL  EMPLOYEES.

66 55

OR LENT TO A THIRD PARTY  WITHOUT WRITTEN 
"CLEAR WATER LTD" ITMUST NOT BE DISCLOSED/COPIED
THIS DRG. IS CONFIDENTIAL AND IS THE PROPERTY OF 

CAUTION

CONSENT OF CLEAR WATER LTD.
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D

 EL (+)1.40

BHARAT HEAVY ELECTRICALS LTD 
PROJECT ENGINEERING MANAGEMENT.

This approval status shall be interpreted as laid down in the 
contract and it shall not relieve the contractor from the 
contractual obligation.
APPROVAL CATEGORY AWARDED = II 
CAT I - Approved 
CAT II - Approved With Comments as Noted 
CAT III - Not Approved 
CAT IV - Reference Drawing 
DEPARTMENT MECHANICAL AUXILIARY
NAME:
FALGUNI SAHA 

FALGUNI 
SAHA 
2021.01.0
8 12:41:15 
+05'30'
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 EL (+)1.40

BHEL COMMENTS: 
PLS ADD THIS 
DETAILS IN THIS 
DRAWING.  CRS NOT 
REQUIRED
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TOTAL  CUSTOMER  SATISFACTION AND  BUSINESS  GROWTH 

PURSUES  CONTINUAL  IMPROVEMENT IN THE QUALITY OF ITS 
IN ITS QUEST TO SATISFY THE CUSTOMER, CLEAR WATER LTD. 
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PERFORMANCE.
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                                                                                        TAMILNADU GENERATION AND 
DISTRIBUTION CORPORATION 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

From 
Er. N.Mala, B.E.,  
Superintending  Engineer/Electrical, 
Thermal Hydro Projects,  
TANGEDCO,5th Floor, Western wing, 
144,NPKRR Maaligai, Anna salai, Chennai-2 
Tel: 044-28521591, 
Mobile:+919445857544. 
Email: sethhyp@tnebnet.org.                                         

To 
Bharat Heavy Electricals Limited,  
POWER PROJECT ENGINEERING INSTITUTE 
HRD & ESI COMPLEX 
NOIDA - 201301(U.P) 
 

Lr.No.SE/E/THPro./EE2/AEE/F.BHEL/PEM/ D.432          /19 dtd.  04    .05.2019 

Project Title 2x660 MW ENNORE SEZ Supercritical TPP 
TANGEDCO REFERENCE No. LOA.  Lr.No. CE/P/SE/M/P/EE-10/E/P/F.2x660 MW Ennore SEZ STPP/D.60/ 

14,dt.27.09.2014  
BHEL Reference No: 1. BHEL Email dated 06.02.2019 

2. Desein Comment IOM. No . 1993 dt .01.05.2019 
Subject TANGEDCO – Comments   -          TECHNICAL DATA SHEET FOR 

INSTRUMENTS  FOR EFFLUENT TREATMENT PLANT / Documents /  
Drawings received from BHEL / PEM  - Reg 

Sir, 
The Comments on the drawing/document submitted by M/s BHEL on the above subject vide BHEL transmittal under 
reference is furnished below.  
 
Sl. No DRG/DOC.No: DESCRIPTION Rev No. Status Remarks 
01 PE-V0-412-164-

A015 
   TECHNICAL DATA SHEET 
FOR INSTRUMENTS  FOR 
EFFLUENT TREATMENT PLANT 

00 
 

03 
 

M/s. BHEL  is 
requested to submit 
the revised 
documents/ drawings 
after suitably 
incorporating the 
comments 

Status : Category 1- Approved.  Category: 2 – Approved with comments, Resubmit for approval under, Category 1.   
Category 3 – Not approved (See attachment Memo) Resubmit for approval.  Category 4 – Information furnished is 
noted. 
                                                                                                                                                                    
          Yours faithfully,                              
          
                                                                                                         …Sd.04.05.2019… 
   
                                                                                         Superintending Engineer/Thhyp/Projects-I  
Copy to Shri E.V. Anand/DESEIN Consultants India Pvt. Ltd.,DESEIN HOUSE,Greater Kailash-II New Delhi-48 (E-Mail) 
Copy submitted to The Chief Engineer/Civil/Ennore SEZ/Chennai 600120.(E-Mail) 
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                                                                  ANNEXURE                                                                       
                                                                                   
                                                                                        

S.No. TANGEDCO Comments 

1.  Index Sheet shall be included. 

2.  KKS tag no and quantities for each instrument shall be provided as same indicated in the approved P&ID. 

3.  Each KKS tag no. shall have prefix 10 or 20 or 90 as per requirements in line with specification depending on allocation for respective 
unit or for common system.  

4.  Origin of country shall be indicated for complete unit (Sensor & Transmitter) in line with approved vendor list.  

5.  Vendor name shall be as per approved vendor list only. BHEL is advised to also enclosed the copy of approved vendor list 
accordingly.  

6.  All field instruments shall be weatherproof, drip tight, dust tight and splash proof suitable for use under outdoor ambient conditions 
prevalent in the subject plant. All field-mounted instruments shall be mounted in suitable locations where maximum accessibility 
for maintenance is achieved. 

7.  The enclosures of all electronic instruments shall conform to IP-65 unless otherwise specified (Explosion proof for NEC article 500, 
class 1, Division 1 area & flame proof) and an anti-corrosive paint shall be applied to the field mounted enclosures / instruments. 

8.  All the field instruments shall also be provided with SS tag nameplate and double compression type Nickel-plated brass cable gland. 

9.  Snubbers/Pulsation dampners shall be used, where the process media is unstable for measurement such as the discharge of a 
pump as per technical specification Vol. V, cl.no. 3.03.01, 3.03.02, 3.03.03 and Technical specification/Contract Vol. VII, 
Installation drawings. 

10.  Globe valves shall be provided instead of Gate / ball valves in line with specification. 

11.  BHEL to also note as per TANGEDCO’s Letter no: SE/E/T&H(P)/EE-8 /F.2x660MW Ennore SEZ STPP/D 95 / 15 , dated 01.07.2015 
for Sea/Saline water services, following shall be applicable:- 

i. For Low Pressure application, MOC of impulse tubing & impulse pipe shall be CPVC (3/8”) Sch 80 or better, Industrial grade up to 
manifold. MOC of impulse tubing, fittings (from manifold to instrument) and manifold shall be super duplex SS. 

ii. As per EDN DOCUMENT, ASTM D1784 CPVC PIPE(INDUSTRIAL GRADE)  1/2”NB SCH 80SHALL be included. 

iii. For High pressure application, MOC of Impulse tubing, impulse pipes, fittings and manifold shall be super duplex SS (1/2”). BHEL 
to follow the above requirements in totality. 

12.  BHEL to ensure the compliance of specification, Vol. V, Chapter 3, cl. No. 3.03.03 for Pressure Gauges.  

i. Please include the type of sensors for pressure Gauges as per specification depending upon pressure ranges.  

ii. Over range protection shall be 150 percent (%) of full scale inline with technical specifications vol. V, Ch-3, cl. No. 3.03.03. 

iii. Material of movement shall be SS316 instead of SS304 inline with technical specifications vol. V, Ch-3, cl. No. 3.03.03.  

iv. Material of case shall be SS316 instead of SS304 inline with technical specifications vol. V, Ch-3, cl. No. 3.03.03.  

v. Scale detail shall be added like 270 degree dial rotation/deflection.  
Graduations in black lines on white dial provided with glass cover. Smallest scale division shall be one (1) percent of full scale value 
or smaller .Pointer stop for all gauges 

vi. External zero adjustment shall be provided inline with technical specifications vol. V, Ch-3, cl. No. 3.03.03. 

vii. As per technical specification, Vol. V, Ch-3, cl. No. 3.03.03, BHEL to provide  
Rubber blow out disc with open front construction for Ranges 5 to 20 Kg/cm2. 

viii. As per technical specification, Vol. V, Ch-3, cl. No. 3.03.03, BHEL to provide Neoprene safety diaphragm at the back with solid 
front construction for Ranges above 20 Kg/cm2. 

13.  Please confirm compliance the following as per specification, Vol. V, Chapter 3, cl. No. 3.03.12 for USLT:- Complete details shall 
be included in the data sheets accordingly. 
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i. Operating frequency range shall be 10 KHz to 50 KHz (typical). 

ii. Head mounted alpha-numeric back lit LCD/LED display is provided. 

iii. Calibration and configuration is accessible from front of panel & HART calibrator. 

iv. Status for power, Hi / Lo / V. Hi / V. Lo- level indication, fault etc. are available.  

v. Diagnostic is available on line.  

vi. 2SPDT Potential free changeover contacts @ 8A 230V AC are provided.  

vii. Accuracy and repeatability are +/- 0.25% of span or better 

viii. Resolution is +/- 0.1% of span 

ix. Temperature compensation is provided with the sensor.  

x. Enclosure is provided with minimum IP-67 protection class and Epoxy painted die cast Aluminum or SS316L housing. 

xi. Operating frequency range shall be 10 KHz to 50 KHz (typical). 

xii. BOM shall be updated as per final approved P&IDs. 

xiii. In line with specification, Vol. V, Chapter 3, Counter and mating flange (SS316 material), fastener, gaskets, Nuts, bolts etc. shall 
also be included, wherever required. 

xiv. Signal and Electrical connection shall be screwed connection with double compression type Nickel-plated brass/SS316 cable 
glands. Please check & confirm the requirements.  

xv. All the outdoor field instruments such as analysers/transmitters/meters etc. shall be provided with suitable Free standing 
cabinet(s)/panel/rack so that the equipments are protected against rain/ sunlight etc. Please confirm & comply.  

xvi. SS Tag Plate with detail description & Tag. No. shall be provided. 

xvii. Additional separate local display unit with large Alphanumeric back light LCD/LED shall be provided as per specification, Vol. V, 
Chapter 3, cl. No. 3.03.12 for USLT. 

14.  BHEL to ensure the compliance of specification, Vol. V, Chapter 3, cl. No. 3.03.01 for Pressure transmitters.  

i. BOM shall be updated as per final approved P&IDs.  

ii. Type of sensor shall be specified inline with technical specifications vol. V, Ch-3, cl. No. 3.03.01.  

iii. Origin of country shall be indicated for complete unit (Sensor & Transmitter) in line with approved vendor list.  

iv. Stability of +/- 0.15% of URL for 5 years. 

v. Local indication with LCD indicator (5 digit) with scale of Engg. Units 

vi. Span and Zero - Locally adjustable, non-interacting 

vii. Zero suppression / elevation facility.  

viii. Electrical connection Suitable for Plug in type connection (Both  

side of transmitter), unused entry with blind plug. 

ix. Turn down ratio shall be 1 :100.  

x. Accuracy shall be +/- 0.04%.  

xi. In line with specification, Vol. V, Chapter 3, Counter and mating flange (SS316 material), fastener, gaskets, Nuts, bolts etc. shall 
also be included, wherever required. 

xii. SS Tag Plate with detail description & Tag. No. shall be provided. 
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15.  SBEM is not approved make for clamp on type ultrasonic type Flow meter. Clamp on type Ultrasonic type flow meter shall be 
provided as per specification for Uppur project, as the specification for same is not envisaged for Ennore SEZ project.  

16.  Please confirm compliance the specification, Vol. V, Chapter 5, cl. No. 5.21.00 for Turbidity analyser.  

i. Power supply to analysers shall be indicated from UPS only.  

ii. All major equipment/systems shall be served from UPS through redundant two 100% capacity feeders (from 2x100% ACDB) with 
a automatic change over at load point to ensure un-interrupted supply even on loss of one feeder as described elsewhere in the 
specifications, Vol. V, chapter 2. Power supply to analysers shall be designed accordingly.  

iii. Each and every analyser shall be provided with HART protocol. In case same is not available, same shall be provided with 
alternative protocol like Modbus/profibus etc.  

iv. All analysers shall be supplied with chemicals/regents required for 12 months operation. Bidder shall also provide start up kits, 
buffer solution for pH and conductivity analyzer. The analyser supplier shall submit the preparation procedure / formula of the 
reagent to be used in analyser solution. 

v. In line with specification, Vol. V, Chapter 3, Counter and mating flange (SS316 material), fastener, gaskets, Nuts, bolts etc. shall 
also be included, wherever required. 

vi. Signal and Electrical connection shall be screwed connection with double compression type Nickel-plated brass/SS316 cable 
glands. Please check & confirm the requirements.  

vii. All the outdoor field instruments such as analysers/transmitters/meters etc. shall be provided with suitable Free standing 
cabinet(s)/panel/rack so that the equipments are protected against rain/ sunlight etc. Please confirm & comply.  

viii. SS Tag Plate with detail description & Tag. No. shall be provided. 

ix. Material of seamless tubes shall be corrected as Super duplex SS.  

x. Double compression type fittings shall be provided.  

xi. Hach has the latest TU 5 series turbidity meter, why the same is not offered.  

17.  Please confirm compliance the following as per specification, Vol. V, Chapter 5, cl. No. 5.12.00 for pH analyser:- Complete details 
shall be included in the data sheets accordingly.  

i. pH electrodes shall conform to IS: 6804-1972 or latest equv standard.  

ii. Type of cell and monitor shall be specified as per specification.   

iii. Flange rating and material shall be ANSI 300 lb SS316L material respectively.  

iv. Material shall be provided as per specification.  
v. Diagnostic is available on line.  

vi. Accuracy, stability and repeatability shall be as per specification or better.  

vii. Separate annunciation contacts shall be provided.  

viii. Automatic temperature compensation in the range 0-100 deg c shall be provided with inbuilt PT 100.  

ix. RFI/EMI shielded, weather and corrosion proof casing shall be provided.  

x. Response time shall be as per specification or better.  

xi. Automatic calibration facility shall be provided.  

xii. One controller per sensor shall be provided. Multi channel controller are not acceptable.  

xiii. All analysers shall be supplied with chemicals/regents required for 12 months operation. Bidder shall also provide start up kits, 
buffer solution for pH and conductivity analyzer. The analyser supplier shall submit the preparation procedure / formula of the 
reagent to be used in analyser solution. 

18.  All the outdoor field instruments such as analysers/transmitters/meters etc. shall be provided with suitable Free standing 
cabinet(s)/panel/rack so that the equipments are protected against rain/ sunlight etc. Please confirm & comply.  

 
                                                                                        ….Sd.04.05.2019…                                                 

                                                                                Superintending Engineer/THHYP 
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REV DATE ALTERED CHECKED DOC. TITLE :

STATUS : CONTRACT

JOB NO.: 17-04

CUSTOMER: TAMILNADU GENERATION & DISTRIBUTION CORPORATION LTD.
2x660 MW Ennore Sez STPP 

PACKAGE:  EFFLUENT TREATMENT PLANT
TURNKEY CONTRACTOR:- CWL. DOC. NO.

CLEAR WATER LTD. DS-01/17-04M(92-PH) REV 00 
B-14/1, OKHLA INDUSTRIAL AREA Dtd. 31.01.2019
PHASE-II, NEW DELHI-110020
PHONE: 011  26386095
EMAIL: clearwater@bol.net.in

BHARAT  HEAVY  ELECTRICALS  LIMITED
PROJECT ENGINEERING MANAGEMENT, NEW DELHI

REV. NAME SIGN DATE BHEL DOCUMENT NO. REV
0 R. R. BAGARI 31.01.2019

NO. OF SHEETS EXCLUDING COVER PAGE

TECHNICAL DATA SHEET FOR 
INSTRUMENTS FOR EFFLUENT 

TREATMENT PLANT

PE-V0-412-164-A015 0

ORGINATOR

Page 1 of 42

BHARAT HEAVY ELECTRICALS LTD 
PROJECT ENGINEERING MANAGEMENT.

This approval status shall be interpreted as laid down in the 
contract and it shall not relieve the contractor from the 
contractual obligation.
APPROVAL CATEGORY AWARDED = II 
CAT I - Approved 
CAT II - Approved With Comments as Noted 
CAT III - Not Approved 
CAT IV - Reference Drawing 
DEPARTMENT MECHANICAL AUXILIARY
NAME:
FALGUNI SAHA 

FALGUNI 
SAHA 
2020.11.0
6 09:44:19 
+05'30'
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RRB/17-04M(92-PT) 12.11.2018

BHEL DOC NO: PE-V0-412-164-A015 
Clear Water Limited 
B-14/1, Okhla Indl. Area, 
Phase-II,
New Delhi- 110 020

DATA SHEET 
Pressure Transmitter 

with Remote 
Diaphragm seal

CWL DOC. No.       DS-01/17-04(92-PT) 
REV 00 

Sheet 1 of 3 
 Type Electronic (HART) Smart – 2 Wire 
 Make  Honeywell 
 Tag No Ref sh. 3 of 3 
 Qty Ref sh. 3 of 3 
 Model No Ref sh. 3 of 3; Flanged process connection; Diaphragm and all 

other wetted parts in SS316L with 5 meter SS armored SS316 
capillary with DC200 Fill Fluid  Counter Flange & Nuts & Bolt + 
DCCG (Ni-Plated) 

 Sensor Piezo resistive 
 Power Supply 10.5 to 42 V DC 
 Output Signal  4 to 20 mA DC along with superimposed digital signal 
 Load Resistance 600 Ohms@ 24V DC 
 Communication HART protocol 
 Calibration Range  Ref sh. 3 of 3 
 Instrument Range Min Span : 0-0.1 Bar; Max Span : 0-6 Bar 
 Accuracy +/-0.06 % of Span 
 Turndown Ration 100 : 1 
 Max. Allow. Working press 5 bar 
 Stability Stability up to 0.02% of URL per year for 5 years 
 Over range protection 150% of operating pressure 
 Max. Allow. Working 

Temperature
125 Deg. C (Suitable length of impulse line to be used, 
considering 100 Deg. C temperature drop for every One meter 
length of impulse pipe) 

 Connection Location Bottom 
 Electrical Connection ½” NPT F 
 Measuring Element  Diaphragm  
  Element material  SS-316L
 Fill Fluid Silicone Oil 
 Housing Material Polyester Powder Coated Aluminium 
 Diaphragm Material SS 316L 
 Protection Class IP66
 Local Zero & Span Adjustment Provided 
 Wetted Parts SS316
 Other Wetted Parts SS316L
 Process Connection 2”, 150#RF ; under piping 1/2" Nozzle shall be provided on Pipe 

with isolating Gauge Cock ;   Matching Flange shall have 2 " 
threaded bore

 Capillary Material SS316 L 
 Armor Material SS 316 L 

Project: 2x660 MW Ennore Sez STPP 
Client: Ennore
Consultant: Desein Pvt Ltd

00 Submitted for approval 12.11.2018
REV DESCRIPTION DATE

�
�

Page 2 of 42 
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RRB/17-04(92-PT) 12.11.2018

BHEL DOC NO: PE-V0-412-164-A015 
Clear Water Limited 
B-14/1, Okhla Indl. Area, 
Phase-II,
New Delhi- 110 020

DATA SHEET 
Pressure Transmitter 

with Remote 
Diaphragm seal

CWL DOC. No.       DS-01/16-02M(92-PT) 
REV 00 

Sheet 2 of 3 

 Capillary Length 5 meter 
 Filling Fluid DC200
 Integral output meter Provided 
 Counter Flange Provided with drill hole (to connect to ½” nozzle) 
 Cable Gland Provided (Ni-Plated) 
 Mounting Bracket Provided, 2” pipe mounting bracket 
 Scale Engineering Unit 
 Test Certificate Calibration test report 

   
  Inspection Catalogue  III

 COC Criteria  i) Review of Factory  Calibration Certificate  
   ii) Visual ;  W & G certificate  

  O & Maintenance Manual   To be provided with Supply ; 

Project: 2x660 MW Ennore Sez STPP
Client: Ennore
Consultant: Desein Pvt Ltd00 Submitted for approval 12.11.2018

REV DESCRIPTION DATE

Page 3 of 42 
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RRB/17-04M(92-PT) 12.11.2018

BHEL DOC NO: PE-V0-412-164-A015
Clear Water Limited 
B-14/1, Okhla Indl. Area, 
Phase-II,
New Delhi- 110 020

DATA SHEET 
PressureTransmitter with 
Remote Diaphragm seal 

  CWL DOC. No.       DS-01/17-04(92-PT) 
REV 00 

Sheet 3 of 3 

Tag No. Type Qty
(Nrs) 

Calibration
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Field Sumps 

  
  
  
  
  
  

6 0 to 4 0 to 6  ETP Area  
  
  

7 0 to 3 0 to 6 Chemical House 
  

  2 0 to 4 0 to 6  Spare

 Total  25     
 Note : - 
 i)  Each Pressure Transmitter shall be supplied with factory calibration  as per indicated range. How ever 
operating range could be altered / modified as per requirement at site with Hart Calibrator  
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BHEL DOC NO.: PE-V0-412-164-A015    
Clear Water Limited 
B- 14/1, Okhla Industrial 
Area, Phase II 
New Delhi-110020

Data Sheet 
ULTRASONIC TYPE PIPE 

FLOW METER 

CWL DOC. NO. DS-01/17-04M(92-U-FM)
REV 00 

Sheet 1 of 2 
GENERAL 

 Application Flow measurement in MS Pipe; internally 600 micron PU coated
 Make SBEM 
 Type 2 Wire Microprocessor based Ultrasonic  
 Model Number 153 UCW 1 M1 100005 
 Tag No. 90GMA11 90GMA30 
 Qty. 1 1
 Location  Delivery header of CMB pumps 

to Guard Pond   
Delivery header of Guard Pond  
pumps

 Application Measurement of Treated Effluent Water  
 Mounting Sensor Sensor clamped on pipe ; Converter mounted in LCP. 
 Pressure ( Max.) MWC  22 23 
 Pressure ( Min.) MWC 17 21 
 Temperature Ambient
 Humidity 0-95% Max (Non-Condensing) 

FLOW DETAILS 
 Flow range  ( cu.m/hr) Max. 450 to 1100 1100 to 1300 

  Pipe Size  350NB ; 6 thk; MS to IS : 3589; 
internally 600 micron PU coated  

450NB ; 6 thk; MS to IS : 3589; 
internally 600 micron PU 
coated

LEVEL TRANSMITTER SPECIFICATIONS 
 Power Supply Std. – 85 – 230 VAC 
 Measured Values Volumetric Flow, 
 Flow Velocity (D-32 m/s bi-

directional) 
0.7 to 2.4m/s 

 Accuracy ± 1% for dia DN50-DN700 mm and V> 0.5 m/s 
 Repeatability 0.3%
 Sensors Clamped  on Pipe ; externally 
 Display 2 Line backlight LCD 
 Keyboard 4x4 Numeric Keyboard membrane 
 Pipe Materials MS  
 Pipe Internal Lining 600 micron Pu coated 
 Outputs 4-20mA ;
 Communication RS 485 / RS 232 with MODBUS {ASC or RTU} 
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BHEL DOC NO.: PE-V0-412-164-A015    
Clear Water Limited 
B- 14/1, Okhla Industrial 
Area, Phase II 
New Delhi-110020

Data Sheet 
ULTRASONIC TYPE PIPE 

FLOW METER 

CWL DOC. NO. DS-01/17-04M(92-U-FM)
REV 00 

Sheet 2 of 2 
 Inputs  Not applicable  ;  
 Data Logging Built-in or optional PC based 
 Protection IP 67 (Applicable for Converter as well  Clamp on Sensors ) 
 Display  Local display

Sensors
  Pipe Diameter (mm) 400 NB 450 NB
 Materials ABS 
 Frequency 1 MHz 
 Installation V.Z 
 Magnetic Coupling Yes
 Temperature 0 to 70oC
 Size (mm) 60 x 45 x 45 
 Cable (m) 30m standard ; 

 Catalouge Attached  

 O & M Manual  To be provided with Supply

  Inspection Criteria  III 
COC Criteria i) Review of Factory Calibration Certificate  

ii) Visual  
iii) Review of W & G Certificate  

 Calibration method Confirms to  ISA – R.P. 16.6 
  Spare  Not required as per Mandatory Spare list. 

 Acceptance Std. Approved Instrument Vendor QAP Doc No CQ-136-0501

  Note :  
  i ) Clamp on  sensors shall be erected as per O & M  Manual  
 ii ) Gel shall be applied to thoroughly  cleaned pipe surface  
 iii)   Wall mounted  Converter shall be  placed close to Clamp On Sensors  ; distance not exceeding 2 to 

3 m  as  jointing of cable is not permitted
 iv )  No spares are required  
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BHEL DOC NO: PE-V0-412-164-A015 
Clear Water Limited 
B- 14/1, Okhla Industrial 
Area, Phase II 
New Delhi – 110 020

Data Sheet for 

Diaphragm Type sealed 
Pressure Gauge

CWL Doc. No. DS-01/17-04M(92-PG)
Rev 00 

Sheet 1 of 3 

A) General 
1. Make:  ANI  
2. Type Direct Reading 
3. Quantity (Nos) Ref. Sheet 3 of 3 for BOQ 
4  Tag. Nos Ref. Sheet 3 of 3 
B) FEATURES 
1. Model No.  i) 6 SUDG SD – For  Diaphragm with chemical seal              
  ii) 6 SUDG SDF-- For  Diaphragm  with chemical seal with 

additional Flange
2. Dial Diameter (mm) 150 
3. Ambient Temperature (°C) (-)25 to 65 
4. Process Temperature (°C) Ambient 
5. Mounting Direct Bottom Entry ( without Capilliary) 
6. Operating Pressure range 75 % of the scale Value; Max. 
7. Over Pressure Limit 125% of maximum Scale Value 
8. Dial Colour White with Black Numerals 
    Tag. No. to be printed in black colour  
9. Pointer Aluminum, Black Coloured Micrometer zero adjustable Type 
10. Ring Bayonet 
11 Blow Out Protection Back 
12 Over Range Protection 125% Maximum Pressure 
13 Adjustment Zero and Range 
14 Pressure Element - Diaphragm with Chemical Seal for gauges for Chemical 

application .               
  - Diaphragm  With chemical seal with additional Flange for  

Sludge application  
15 Accuracy +  / - 1% of FSD 
16 Enclosure Outdoor mounted IP 65 –IS: 2147 
C) MATERIAL 
1. Dial  / Window Aluminium; Black graduation on white background / Shatter 

proof glass  
2. Case  Pressed AISI 304 SS case with Bayonet Type bezel, Weather 

proof as per IP-65 
3. Blow off Disc Neoprene

4. Gasket and Filling Plug Neoprene 

5. Lens Provided 
6. Pressure Element SS 316  
7. Movement SS 316                                                                                  
8. Socket SS 316 
9 Size / Type ½ NPT (M) 
10 Instrument / Pipe 

Connection 
½” NPT (M) ; under  C & I Erection activity of Clear Water             

11. Standard Accuracy as per IS 3624-1987 
12 Safety Vent of housing Blow out Disc provided consisting of rubber Grommet at the 

back
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BHEL DOC NO: PE-V0-412-164-A015 
Clear Water Limited 
B- 14/1, Okhla Industrial 
Area, Phase II 
New Delhi – 110 020

Data Sheet for 

Diaphragm Type sealed 
Pressure Gauge

CWL Doc. No. DS-01/ 17-04(92-PG)
Rev 00 

Sheet 2 of 3 

D) STANDARD ACCESSORY 
1.  Gauge Cock / Globe 

Valve
a) 1/2"scd.3 way Gauge cock-SS 316 for Chemical application 
Gauges  only ; connection -- ½” NPT (M) X (F) X (F); not suitable 
for Sludge application; 
b)  For Gauges with additional Flange connection with 11/2"bore 
shall have 1 1/2" isolation Scd.  ball valve  as per IS : 778 

E )    Mandatory Spares  - 2 nos. of  Gauges  of each size and range; Minimum 10 %   
  - For BOQ , please refer to Sh. 3 of 3  

F)  Document i) Manufacturer’s Catalogue; Mounting and Connectors detail.  

G ) TESTS
1 Inspection Category  III 

 Inspection Criteria Factory Calibration Test, Accuracy Test, Repeatability Test, Hydro 
Test (1.5 Times of Max Pressure) and Reliability Test certificate 
shall be provided by Gauge Vendor 

H)  O & M  Document shall be provided along with Plant O & M 
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