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1.0 SCOPE: 

 
1.1 This specification is intended to cover supply and dispatch to power station site, of the mandatory 

spares for as specified here in after for PRETREATMENT PLANT, CW TREATMENT PLANT, 
CHLORINE DIOXIDE SYSTEM, EFFLUENT TREATMENT PLANT, CHLORINATION PLANT, 
SIDE STREAM FILTRATION & SEWAGE TREATMENT PLANT for 1500 MW PRAGATI – III 
CCPP. 
 

1.2 It is not the intent to specify all the details of the design & manufacturer. However, the equipment 
shall conform in all respect to high standard of design, engineering & workmanship and shall be 
capable of performing the required duties in a manner acceptable to Engineer / Owner, who will 
interpret the meaning of drawing & the specification & shall be entitled to reject any work or 
material, which is not in full accordance herewith. 

 
1.3 General terms & conditions, instructions to the bidder and other attachments referred to 

elsewhere, made part of tender specification. The bidder shall be responsible for all governed by 
requirements stipulated hereinafter. 

 
1.4 The equipments covered under this specification shall not be dispatched unless the same have 

been finally inspected, accepted and shipping release issued by BHEL/Customer or BHEL & 
Customer. 

 
1.5 In the event of any conflict between the various sections of the specification, bidder shall bring 

the same to the attention of the BHEL during pre-bid clarification stage before bid submission. 
 

1.6 While all efforts have been made to make the specification requirement complete & 
unambiguous, it shall be bidders’ responsibility to ask for missing information, ensure 
completeness of specification, to bring out any contradictory / conflicting requirement in different 
sections of the specification and within a section itself to the notice of BHEL and to seek any 
clarification on specification requirement in the format enclosed under VOL-III of the specification. 
In absence of any such clarifications, in case of any contradictory requirement, the more stringent 
requirement as per interpretation of BHEL / Customer shall prevail and shall be complied by the 
bidder without any commercial implication on account of the same. Further in case of any missing 
information in the specification not brought out by the prospective bidders as part of pre-bid 
clarification, the same shall be furnished by BHEL/ Customer as and when brought to their notice 
either by the bidder or by BHEL/ customer themselves. However, such requirements shall be 
binding on the successful bidder without any commercial & delivery implication to BHEL / 
Customer. 
 

1.7 Pre bid clarification regarding any ambiguity or missing information has to be raise by bidder 
before bid submission. After submission of bid, clarifications raised by bidder in their offer may  
be reply by BHEL but no price implication / impact (positive / negative) shall be entertain by BHEL 
/ customer w.r.t. reply given by BHEL for said clarification. 

 
1.8 Deviations along with cost of withdrawal (positive or negative), if any, should be very clearly 

brought out clause by clause in the enclosed schedule; otherwise, it will be presumed that the 
vendor's offer is strictly in line with tender specification & there is no deviation. (Price to be given 
in sealed envelope only.) 
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1. INTRODUCTION 
 

This document gives the description of the mandatory spares for PRETREATMENT PLANT, CW 
TREATMENT PLANT, CHLORINE DIOXIDE SYSTEM, EFFLUENT TREATMENT PLANT, 
CHLORINATION PLANT, SIDE STREAM FILTRATION & SEWAGE TREATMENT PLANT for 1500 MW 
PRAGATI – III CCPP. 

 
 

2. SCOPE OF SUPPLY 
 

2.1 The items to be supplied by bidder as described in the below list: 
 

 
SL. 
NO. 

INSTRUMENT / 
ITEM 

TYPE RANGE UNIT END CONNECTION QTY MODEL NO. MAKE 

1.  PG DIRECT 
BOURDON 

0-4 KG/CM2 1/2" NPT (M)  5 8A-BD GLUCK 

2.  FT ULTRASONIC 0-2000 M3/HR 100 NB ANSI B 
16.5, 150 # FF 

4 3102HA 
1FRCNAST 

EMERSON 

3.  
FT 

DIFF. 
PRESSURE 
TYPE 

0-4300 M3/HR 
25 NB,DIAPHRAGM 
VALVE 4 

3051CD2A0
2A1AH2B1
M5Q4 

EMERSON 

4.  
ORIFICE PLATE 

ORIFICE 
0-4300 M3/HR 

TAP SIZE 
1/2: NPT (F)  
LINE SIZE 800 MS 

2 
 -- MICROPRE

CISION 

5.  

COND 
ANALYSER 

2 wire  

0-1000  µS/Cm 
Low flow cell 
suitable for 12 MM 
OD tube connection  

1 

TX :1181C-
06-10-07-11
ELECTROD
E :400-13-
55  

EMERSON 

6.  

ORIFICE PLATE 

ORIFICE 

0 -350 M3/HR 

LINE SIZE 500 NB 
CS  
TAP SIZE -1/2: NPT 
(F) 

1 

 -- 
MICROPRE
CISION 

7.  LI FLOAT & 
BOARD 

2600 MM 40 NB  ANSI B 16.5, 
150 # FF 

5 MLI-166-
2600 

LEVCON 

8.  LI FLOAT & 
BOARD 

4900 MM 40 NB  ANSI B 16.5, 
150 # FF 

1 MLI-166-
4900 

LEVCON 

9.  LG REFLEX 1300 MM 25 NB  ANSI B 16.5, 
150 # FF 

5 RS 446-
1116 

LEVCON 

10.  LS CAPACITANC
E 

 --  -- 100 NB  ANSI B 
16.5, 150 # FF 

15 ALC 541 NIVO 
CONTROL 

11.  

LS 

SIDE 
MOUNTED 
MAGNETIC 
FLOAT TYPE 

 --  -- 
65 NB  ANSI B 16.5, 
150 # FF 

7 137EA 2 7 T 
SA 2 S000- 

SBEM 

12.  PH 
TRANSMITTER 

2 - WIRE 0-14 pH 2" PIPE MOUNTING 3 1181 PH-06-
07-11 

EMERSON 

13.  
PH SENSOR 

Flow Through 
PH Sensor 0-14 pH 

SAMPLE IN/OUT 
CONNECTION 
 1/4" NPT (F) 

3 399-01 EMERSON 

14.  PG CHEMICAL 
SEAL THRD 

0-16 Kg/cm2 1/2"NPT(M) 5 CS-S-TH + 8 
A-BD 

GLUCK 

15.  PS DIRECT 
MOUNTING 

0-10 Kg/cm2 40 NB , ANSI B 
16.5, 150 # FF 

5 GM-201-02-
A7K-33-3-Z 

SWITZER 

16.  PS DIRECT 
MOUNTING 

1.6-16 Kg/cm2 40 NB , ANSI B 
16.5, 150 # FF 

2 GM-201-02-
A8K-33-3-Z 

SWITZER 
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17.  TEMP. ELEMENT RTD (PT 100)  0-50   DEG. CEL FLANGED 150#, 50 
NB ANSI B 16.5 RF 

1  -- TEPMSENS 

18.  TEMPERATURE 
TRANSMITTER 

2 wire  0-50   DEG. CEL HEAD MOUNTED 1 644HANAJ8
M5C4Q4 

EMERSON 

19.  
ORIFICE PLATE 

FLANGED 
TAPPING 0 - 13  M3/HR 

LINE SIZE 50 CS 
TAP SIZE 1/2: NPT 
(F) 

1 
 -- MICRO 

PRECISION 

20.  PG CHEMICAL 
SEAL FLGD 

0-10  KG/CM2 25 NB  ANSI B 16.5, 
150 #FF 

22 CS-S-RF + 8 
AG-BD 

GLUCK 

21.  LG REFLEX 1600 MM 25 NB  ANSI B 16.5, 
150 #FF 

5 RS519-1119 LEVCON 

22.  
LI 

FLOAT & 
BOARD TYPE 

TANK 
HEIGHT 
2450 mm 

MM 
40 NB , ANSI B 16.5 
150 # FF  1 

131T L 1 2 3 
3 4 1 3 0 
H=2450mm 

SBEM 

23.  

LS 

TOP 
MOUNTED 
DISPLACER 
TYPE 

ROPE 
LENGTH
2450 mm 

MM 100 NB , ANSI B 
16.5 150 # FF  

2 
137D 1 2 1 
X 1 1 4 2 
L=2450mm 

SBEM 

24.  LT ULTRASONIC 2875 MM 100 NB  ANSI B 
16.5, 150 #FF 

5 3102HA1FR
CNAST 

EMERSON 

25.  FI BY-PASS 44 -220  M3/HR 25 NB  ANSI B 16.5, 
150 #FF 

2 BPD-CS-
200-PG-3 

EUREKA 

26.  ACTUATOR 
MOTOR 
OPERATED 

ELECTRIC  --  --  -- 
1 

SA3 E22 AUMA 

27.  DIGITAL INPUT 
CARDS 

- - - - 6 IC200MDL6
50 GE 

28.  DIGITAL OUTPUT 
CARDS 

 - - - - 5 IC200MDL7
50 GE 

29.  ANALOG INPUT 
CARDS 

 - - - - 2 IC200ALG2
64 GE 

30.  ANALOG 
OUTPUT CARDS 

 - - - - 2 IC200ALG3
28 GE 

31.  PC (MONITOR, 
CPU, KEYBOARD 
& OPTICAL 
MOUSE) LOADED 
WITH 
SOFTWARE 
(OPERATING 
SYSTEM) 

As per 
datasheet 
attached 

 --  --  -- 

1 

 -- DELL / HP 

32.  POWER SUPPLY 
MODULE 

As per 
datasheet 
attached 

 --  --  -- 
4 

 --  -- 

33.  
TFT MONITOR 

As per 
datasheet 
attached 

 --  --  -- 
1 

 --  -- 

34.  
PRINTER 

As per 
datasheet 
attached 

 --  --  -- 
1 

 --  -- 

35.  HDD 160 GB  --  --  -- 2  -- DELL / HP 
36.  

KEY BOARD 
104 keys 
standard 
keyboard 

 --  --  -- 
2 

 -- 
DELL / HP 

37.  POWER SUPPLY 
FOR COMPUTER 
(SMPS) 

For desktop 
PC 

 --  --  -- 
4 

 -- Reputed 
Make 

 
3. PACKING 
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Bidder to note that proper packing shall be provided ensuring safety to the instruments. 
 

4. DRAWINGS / DOCUMENTS AND OTHER REQUIREMENTS 
 

4.1 Bidder to note that engineering documents like Technical Data sheet & Quality Plan needs not be 
submitted by bidder during detailed engineering. However, bidder to ensure supply of instruments / items 
as per actual already supplied items / equipment attached under Section – D. 

4.2 Spares for which datasheet is not attached, bidder has to supply as per make and model number etc. given 
above. 

4.3 In case, there are some comments marked in attached datasheets, bidder has to supply spares complying 
the comments. 

4.4 That all spares supplied will be new and in accordance with the contract document and will be free from 
defects in design, material and workmanship and shall further guarantee as under. 

4.5 Further in case of discontinuance of supply of spares by the vendors or his sub-vendors, the vendor will 
provide such spares with other equivalent makes and model that should be easily interchangeable. 
 

4.6 INSPECTION & TESTING 
 
Bidder to furnish the Certificate of Conformance & other test certificates as required by end customer 
during acceptance of material. Also, bidder to withstand the guarantees as specified in commercial part of 
specification. 
 

4.7 SCOPE OF SERVICE 
 

Nil. 
 

4.8 CIVIL SCOPE 
 
Nil. 

 
4.9 TERMINAL POINT 

 
Not applicable. 
 

4.10 ABBREVIATION  
 

PG Pressure Gauge 
FT Flow Transmitter 
LI Level Indicator 
LG Level Gauge 
LS Level Switch 
LT Level Transmitter 
FI Flow Indicator 
HDD Hard disc drive 

(Internal) 
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0 30/10/2009 SKS AVS

Rev. No Date Prepared By Released By

THERMAX DOC.NO.: BHEL DOC. NO. : OC.NO. 630128

WHJEB00022 BHEL DOC. NO. :PE-V0-314-673-A139 REV. NO : 00

THERMAX LIMITED
PUNE

DATA SHEET FOR PH ANALYSER

BHARAT HEAVY ELECTRICALS LTD
POWER SECTOR

PROJECT ENGINEERING MANAGEMENT
NOIDA

CUSTOMER:

PRAGATI POWER CORPORTION LIMITED (PPCL)

CONSULTANT:

NTPC LIMITED, CONSUTANCY WING

Description Reviewed By

PROJECT PRAGATI-III COMBINED CYCLE POWER PROJECT 
1500MW(NOMINAL).

SEWAGE TRETMENT PLANT

FOR APPROVAL APU

THIS IS A PART OF TECHNICAL SPECIFICATION NO. PE-TS-314-158-A001M
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TEMP
PRESSURE 

KG/CM2

1 AE - 811
DISCHARGE OF TREATED SEWAGE PUMP 

P-4070 A/B
0-14 AMB 1.5

2 AT - 811
DISCHARGE OF TREATED SEWAGE PUMP 

P-4070 A/B
0-14 AMB 1.5

0 30/10/2009 SKS APU AVS

Rev DATE PREPD. BY CHKD. BY App by

PLANT

STP

REMARK

Pune 411 003 (INDIA)

OWNER: PRAGATI POWER CORPORATION LTD.,DELHI

CLIENT : BHARAT HEAVY ELECTRICALS LTD Specification No

WHJEB00022

SH NO

LOCATION

PROJECT:PRAGATI -III COMBINED CYCLE POWER PROJECT 1500 
MW (NOMINAL) AT BAWANA,DELHI

INDEX  FOR PH ANALYSER

OPERATING PARAMETERS

RANGE pHSR NO. TAG NO

FOR SENSOR SPECIFICATION REFER 
SHEET NO.03

FOR TRANSMITTER SPECIFICATION 
REFER SHEET NO.04

MAKE :- AS PER APPROVED 
VENDOR LIST

QTY :- 1 SET

CONSULTANT:-  NTPC - CONSULTANCY WING

THERMAX LIMITED O.C NO: 630128

Water & Waste Solutions

2  OF 4

Sai Chambers, Wakadewadi
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Sr

1

2

3

4

5

6

7

8

9

10

11

12

13

14

0 30/10/2009 SKS APU AVS

Rev DATE PREPD. BY CHKD. BY App by

PLANT

STPCONSULTANT:-  NTPC - CONSULTANCY WING WHJEB00022 3  OF 4Pune 411 003 (INDIA)

POLYCARBONATE FLOW THROUGH CHAMBER 

PROJECT:PRAGATI -III COMBINED CYCLE POWER PROJECT 
1500 MW (NOMINAL) AT BAWANA,DELHI

Sai Chambers, Wakadewadi CLIENT : BHARAT HEAVY ELECTRICALS LTD SH NOSpecification No

THERMAX LIMITED O.C NO: 630128

Water & Waste Solutions OWNER: PRAGATI POWER CORPORATION LTD.,DELHI

Reference Electrode Double junction KCl gel Filled, Ceramic Junction

Sensor Cable 10 ft cable with integral preamp 

Sensor Body Tefzel

Sample IN / OUT Connections  1/4" NPT (F)

Cell Holder

Sample Flow Rate 60 to 180 ml/min

Process Connections 1 in. MNPT

Process Temperature 65°C @ 100Psi

Maximum Process  Pressure 100 psig @ 65°C

Type Flow Through PH Sensor 

PH Range Refer  Sheet no.1

Model Number 399-01

Analyzer Compatibility 1181PH

Make EMERSON

Transmitter

PH SENSOR SPECIFICATION SHEET

Identification Specification

General
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Sr

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

0 30/10/2009 SKS APU AVS

Rev DATE PREPD. BY CHKD. BY App by

PLANT

STPPune 411 003 (INDIA) WHJEB00022

THERMAX LIMITED

Water & Waste Solutions

O.C NO: 630128

OWNER: PRAGATI POWER CORPORATION LTD.,DELHI

Sai Chambers, Wakadewadi CLIENT : BHARAT HEAVY ELECTRICALS LTD SH NO

4  OF 4CONSULTANT:-  NTPC - CONSULTANCY WING

PROJECT:PRAGATI -III COMBINED CYCLE POWER 
PROJECT 1500 MW (NOMINAL) AT BAWANA,DELHI

Specification No

Temperature Compensation Automatic 

Range 5 to 85 °C for 399 & 4 to 71 °C for 320HP

Nameplate SS 316 

Accessories

Electrical connections / Conduit Entry Size 1/2 "-14 NPT (F)X 2Nos.

Input Single sensor input 

Output 4-20 mA Analog DC Isolated

NEMA 4X Whether-Proof.

Temperature Coefficient ± 0.0028 PH/°C Full Scale

Mounting Brackets 2" Pipe / Wall / Surface Mount 

Enclosure / Housing

Stability ± 0.1 % / month

Repeatability ±  0.05 % of span or better

Power Supply 24 VDC

Display Digital Type 

PH Range Refer  Sheet no.1

Maximum Span Limit 0 to 14 PH

Internal Range Select Any 2 to 14 PH span in one PH steps

Accuracy ± 0.1 % Of Full Scale or ± 0.05 pH or better

Make EMERSON

Transmitter

Model Number 1181 PH-06-07-11

Type 2 wire with Local Indication 

PH TRANSMITTER SPECIFICATION SHEET

Identification Specification

General
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Models 399 and 399VP

pH/ORP Sensors

Product Data Sheet
PDS 71-399/rev.H
February 2006

1 Tefzel and Viton are registered trademarks of E.I. du Pont
de Nemours and Co.

2 ACCUGLASS is trademark of Rosemount Analytical.

• NEW OPTIONS to meet a variety of application requirements, including: 
* Low ionic strength water
* Processes with hydrofluoric acid, high pH, and reference 

poisoning elements

• QUICK CABLE-TO-SENSOR RELEASE, provided by the water-
tight VP multiple-pin connector, eliminates cable twisting.

• EXTENDED SENSOR LIFE provided by double or triple
junction reference cell in process solutions containing
poisoning ions.

• OPTIMUM VERSITILITY FOR VARIOUS MOUNTING OPTIONS
provided by one-piece construction with process threads in
two places.

• MAXIMUM CHEMICAL RESISTANCE provided by
rugged tefzel1 body, completely sealed to eliminate
sensor leakage.

• ENHANCED PERFORMANCE AND INCREASED LIFE
with minimized glass cracking provided by field-proven ACCU-
GLASS™2 pH glass formulations.

MODEL 399
Insertion/Submersion

Sensor with integral cable

MODEL 399VP
Insertion/Submersion Sensor

with new VP connector
(uses mating VP cable)

FEATURES AND APPLICATIONS
The reference junction aids in the sensor’s resistance
to poisoning ions and helps prolong sensor life. Models
399 and 399VP are provided with a double junction refer-
ence, which protects the reference element from poisoning
ions — such as ammonia, chlorine, cyanides, and sulfides
— in the process. When large amounts of poisoning agents
are present, an optional triple junction may be ordered to
help prolong the sensor life. Both models, in either the dou-
ble or triple reference configuration, are made with an outer
ceramic junction constructed in an annular design around
the pH/ORP-sensitive membrane.

The AccuG LASS pH glass formulations exceed industry
standards. The AccuGlass pH glass is a result of many
years of glass research resulting in a formulation which has
been found to increase the life of the sensor.  Unlike other

pH glasses presently on the market, this glass resists crack-
ing especially at higher temperatures and reduces sodium
ion error commonly found in high pH applications. Overall,
the AccuGlass formulation enhances the sensor perform-
ance to measure pH more accurately and have a longer
sensor life than ever before.

A choice of pH glass electrodes is available to best
meet various application needs. Four types are available:
hemi bulb, flat bulb, HF resistant, and Hi pH glass.  The
ACCUGLASS hemi bulb is the standard glass offered on both
models and can be used for most applications. The hemi
bulb is also found on the HF resistant and Hi pH glass
options. The ACCUGLASS flat glass option can be used in
abrasive or coating applications that etch or build up on
glass, respectively. 

Continued on following page...
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MOUNTING AND DIMENSIONAL DRAWINGS

TEMP COMP
1 IN. MNPT 1 IN. MNPT

1 IN.  WRENCH
OPENING

pH

Dia
25
1

 80 
3.15

144
5.67

Option -71
Flat bulb sensor

MILLIMETER
INCH

GRAPH 1. Pressure/Temperature Operating
Range for Models 399 and 399VP

2 Rosemount Analytical

FEATURES AND APPLICATIONS (cont.)
NEW -   Model 399VP is offered with a watertight sen-
sor-to-cable connector which eliminates re-wiring
and cable twisting when replacing sensors. The
Variopol VP multiple pin connector is an integral part of
each sensor model and uses a mating VP cable; see
page 7 for example. Once the cable is installed and wired
to the analyzer, sensors are easily replaced without
replacing the cable and without rewiring the analyzer.
Also the cable can be disconnected from the sensor
before removal from the process which eliminates cable
twisting.

Models 399 and 399VP are housed in a molded Tefzel
body with Viton o-rings, making each sensor virtually
indestructible and chemically resistant. Complete
encapsulation eliminates leakage or high humidity prob-
lems traditionally found in other pH/ORP designs. The
simplified construction, designed with user convenience
in mind does not require electrolyte (KCl) replenishment
or any high maintenance troubleshooting procedures.

A preamplifier converts the high impedance pH signal
into a stable, noise-free signal and must be used with
all pH sensors. The Model 399 offers the choice of an
integral sensor preamplifier. Both Models can use a
remote preamplifier, integral to the analyzer/transmitter or
in a remote junction box. All preamplifiers have a trans-
mission capability of up to three miles.The Rosemount
Analytical preamplifier method has become the industry
standard for pH/ORP measurement reliability.

Installation is easily achieved through the wide variety
of mounting configurations. Both Models feature 1 inch
(MNPT) front and rear facing connections for insertion,
submersion, or flow-through pH and ORP applications.

New options are available for special application
needs, including high purity/low conductivity water, heavy
reference poisoning, and continuous high or low tempera-
ture processes. Consult the factory or your local sales
representative for more details on these new options.

Both models are combination sensors (pH, reference,
and temperature within sensor body) and measure pH
or ORP (Oxidation/Reduction Potential) of aqueous solu-
tions in pipelines, open tanks, or ponds. Models 399 and
399VP are suitable for virtually all applications and are
compatible with Rosemount Analytical and other manufac-
turers’ instruments.

GPLR Hemi Bulb Flat Bulb
1-2 pH 94% 93%

2-12 pH 99% 98%
12-13 pH 97% 95%

PHYSICAL SPECIFICATIONS
Materials of Construction: Tefzel, glass, ceramic, & Viton
Process Connections:  1 in. MNPT, 2 places
Integral Cable: 

Model 399: 5 conductor, 10 or 32 ft cable 
undressed (integral preamp), 10 ft coax cable 
(remote preamp) 4 conductor, 20 or 100 ft cable 
undressed (for Solu Comp)

Model 399VP: None; must use mating VP cable 
Measured Range: pH: ACCUGLASS 0-14

ORP: -1500 to +1500 mV
Maximum Pressure:

790 kPa [abs] (100 psig) at 65°C (see Graph 1 below)
Weight/Shipping Weight: 0.45 kg/0.9 kg (1 lb/2 lb)
Temperature Compensation: Automatic 0° to 85°C 

(32° to 185°F), Temperature compensation is not 
required for 399 ORP when used with Models 1060,
1023 or 1181 ORP

Percent Linearity Over pH Range:

• High pH glass provides greater accuracy over 12.5 pH
• HF glass provides improved resistance to hydrofluoric 

acid up to 300 ppm
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6 Rosemount Analytical 

ORDERING INFORMATION
The Model 399 pH/ORP Sensor is available with custom glass electrodes housed in a molded
Tefzel body with 1 in. MNPT threads suitable for insertion, submersion or flow through
installation. The sensor includes a general purpose hemi bulb pH electrode (flat bulb
optional) or a platinum ORP electrode and a double junction gel filled reference elec-
trode. The Model 399 pH is available with an optional integral hermetically sealed
preamplifier. The Model 399 ORP is only available with an integral preamplifier.
Automatic temperature compensation is standard with the Model 399 pH,
but is not required on the Model 399 ORP (except when used with the
Model 1054A ORP Microprocessor Analyzer). Variable cable lengths are
available for both the 399 pH and 399 ORP.

Code 399 pH (GPLR hemi bulb ) Preamplifier/Cable (Required Selection)
01 10 ft cable with integral preamp for Models 1181pH and 1050
05 32 ft cable with integral preamp for Models 1181pH and 1050
03 10 ft cable with integral preamp for Model 1003
06 32 ft cable with integral preamp for Model 1003
07 10 ft cable with integral preamp for Model 1054A/B and 2081 pH
08 32 ft cable with integral preamp for Model 1054A/B and 2081 pH
02 10 ft coax cable for remote preamp, 3K ohm TC (Models 1181, 1050, and 1003)
04 10 ft cable for remote preamp, Pt100 TC (Solu Cube)
09 10 ft coax cable for remote preamp, Pt100 TC (Model 1054A/B)
12 20 ft cable for Model SCL-P (Formerly pH201)
13 100 ft cable for Model SCL-P (Formerly pH201-Z100)

09-62 10 ft coax cable for remote preamp, Pt100 RTD (Models 54e, 1055, 81, 2081, 3081, 4081, 5081, and Xmt)
10 10 ft cable with integral preamp for Models 54e, 81, 1055, 3081, 4081, 5081, and Xmt
14 32 ft cable with integral preamp for Models 54e, 81, 1055, 3081, 4081, 5081, and Xmt

Code Specialized Glass Types (optional - choose one)
73 High pH (improved accuracy above 12.5 pH))
15 HF Resistant (up to 300 ppm)
71 GPLR Flat bulb (for abrasives)

Code 399 ORP Preamplifier/Cable (Required Selection)
30 32 ft cable with integral preamp for Models 1181OR and 1060
31 32 ft cable with integral preamp for Model 1023
32 32 ft cable with integral preamp for Model 1054A/B ORP
33 20 ft cable for for remote preamp for Models SCL-Q, 54e, 81, 1055, 3081, 4081, 5081, and Xmt
34 32 ft cable with integral preamp for Models 54e, 81, 1055, 3081, 4081, 5081, and Xmt

Code Specialized Reference Fills - valid only with standard hemi glass (optional - choose one)
301 Low ionic strength water, greater than 5 µS/cm 
302 Triple reference for improved resistance to poisoning ions (sulfide & heavy metals)
303 Low temperature storage (below freezing)

The Model 399 insertion/
submersion sensor with
integral cable is offered
with or without  a built-in
preamplifier.

399 32 EXAMPLE

MODEL
399 pH SENSOR

MODEL
399 ORP SENSOR

399 14 73 EXAMPLE
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Model 1181 pH/ORP

��������	��
��
������

Product Data Sheet
PDS 71-1181pH/rev.A
June 2001

• TWO-WIRE FIELD MOUNTED TRANS-
MITTERS. Ideal for multiple loop instal-
lations where central data processing
and control are required. Field mount-
ing near the sensor for ease in routine
calibration.

• NEMA 4X WEATHERPROOF, CORRO-
SION-RESISTANT, DUAL COMPART-
MENT HOUSING. Provides maximum
circuit protection for increased reliability
in industrial environments.

• HAZARDOUS AREA INSTALLATION. Certified NEMA 7B explosion-proof and
intrinsically safe when used with an approved sensor and safety barrier.

• COMMONALITY OF PARTS. Reduces inventory required to support different field meas-
urements.

• EXTERNAL ZERO AND SPAN, 20-turn potentiometers provide for fine calibration of
the isolated 4-20 mA output signal.
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2 Rosemount Analytical 

FEATURES AND APPLICATIONS
The Rosemount Analytical Two-Wire field mounted
transmitters, with the appropriate sensors, are
designed to continuously measure the pH, ORP,
Conductivity, Dissolved Oxygen, or Free Residual
Chlorine in industrial processes.

The Model 1181 Transmitters include all the circuitry
necessary for the measurement and transmission of
an isolated 4-20 mA linear signal. Measurement range
selection is made through internal range switches that
are easily accessed by removing a housing cover. No
further disassembly is required. A matrix is provided
which conveniently indicates the proper switch posi-
tion. Range selection can be made without the use of
the instruction manual. Fine calibration of the 4-20 mA
signal is accomplished with the 20-turn external Zero
and Span potentiometers.

The electronic printed circuits are protected from the
environment by the NEMA 4X weatherproof, corrosion
resistant enclosure. The printed circuit cards plug into a
moisture barrier which is isolated from the field wiring
and calibration terminals. Routine field calibration does
not require exposing the electronics to harsh industrial
environments. All PCBs are conformal coated for maxi-
mum protection. The PCBs are removed as a unit and
may be individually replaced. The transmitter housing
covers are sealed with large cross sectional O-rings and
need not be replaced each time the cover is removed.

The Model 1181 is available with or without an analog
or digital display. The digital display may be calibrated
in engineering units and the analog display features
multiple scales in engineering units.

The transmitters are certified explosion-proof, NEMA
7B, and intrinsically safe when installed with an
approved barrier and sensor. Hazardous area certifi-
cates are provided by BASEEFA to CENELEC regula-
tions, FM, CSA, SAA, SEV, and TUV. CSA has deter-
mined that the moisture barrier qualifies as Factory
Sealed which means Explosion Proof Y fittings and
sealing compound are not required for installation
when this approval is selected.

Accessory items are available for the two-wire trans-
mitters. The Model 515 Isolated Power Supply pro-
vides power for up  to 20 transmitters. Two transmit-
ters may be wired directly to  the power supply. For
more than two transmitters, junction boxes are avail-
able, each accommodating wiring for a maximum of
ten transmitters. Remote alarms are available with
independently adjustable set points and hysteresis.

Contacts of the Model 230A may be specified for
high/low, high/high, or low/low operation. The imped-
ance of the Model 230A Alarm Module is less than
100 ohms. For further information on the Models 515
and 230A, please refer to to their respective product
data sheet.

MOUNTING DETAILS

1/2-14 FNPT
(2 PLACES) 1/4-20 THREAD

1/4-20 
SCREW *

1/2” TO 2” PIPE
(CUSTOMER
FURNISHED)

U-BOLT

* Screws furnished with mounting kit only.
(not furnished with analyzer/transmitter)

BOTTOM
VIEW

5/16-18 NUT

5/16-18 WASHER
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PHYSICAL SPECIFICATIONS – GENERAL
Enclosure: NEMA 4X, weatherproof and corrosion-

resistant
NEMA 7B, explosion proof

Hazardous Area Classification:

Explosion Proof:
FM: Class I, Groups B, C, & D, Div. 1

Class II, Groups E, F, & G, Div. 1
Class III

CSA: Class I, Groups C & D
Class II, Groups E, F, & G
Class III, Encl 4
Class I, Groups A, B, C, & D, Div. 2
Encl 4, Factory Sealed

Intrinsic Safety:
FM: Class I, II, & III, Div. 1
CSA: Class I, Groups A, B, C, & D, Encl 4 

Temperature Code T4
CENELEC: Ex ia IIB T4 (Tamb = 55°C)

Display: 
Analog: plug in, 90 degree, 2.5 inch diameter

1181pH: dual scale, 0-100% & 0-14pH
1181ORP: dual scale, 0 center, ±1.0 & 0-100%

Digital: 3.5 digit, LCD, adjustable range in engi-
neering units

Recommended Cable: Transmitter to Power Supply
Two Wire, 18 AWG, shielded, Belden 8760 or equal 
(Rosemount Analytical PN 9200001)

Weight/Shipping Weight:
Blind: 1.44 kg/1.89 kg (3.18 lb/4.18 lb)
Analog/Digital: 2.15 kg/2.6 kg (4.74 lb/5.75 lb)

PERFORMANCE SPECIFICATIONS – 
GENERAL
Power Supply Requirements: (See Load/Supply 

Chart)

Lift Off Voltage: Blind & Analog: 10 VDC
Digital: 12.5 VDC

Maximum Operating Power: 40 milliwatts

Output: Blind & Analog: Isolated 4-20 mA into 700 
ohms at 24 VDC
Digital: Isolated 4-20 mA into 575 ohms at 24 VDC

Input/Output Isolation: 600 Volts

Ambient Temperature: –30° to 55°C (-22° to 131°F)

Ambient Humidity: 0-99% RH

Digital Display Accuracy: 0.1% reading ±1.0 count

Analog Display Accuracy: ±2.0%

External Zero: ±7.5% full scale 

External Span: ±7.5% full scale 

Shock: 10G maximum for 10 milliseconds

Vibration: 0.025 inches double amplitude 5 to 50 Hz 
for 2 hours

EMI/RFI:

EN50081-1

EN50082-2

Rosemount Analytical 3

THIS IS A PART OF TECHNICAL SPECIFICATION NO. PE-TS-314-158-A001M

Page 145 of 284



PERFORMANCE SPECIFICATIONS @ 25°C
(Electronics only)

Measurement Range: 0-14 pH

Internal Range Select: Any 2 to 14 pH span in one- 
pH steps

Accuracy: ±0.1% full scale

Stability: ±0.1%/month

Repeatability: ±0.1 pH

Temperature Coefficient: ±0.0028 pH/°C full scale

Automatic Temperature Compensation: 0° to 100°C
(32° to 212°F)

RECOMMENDED SENSORS:
Model 300  Retractable pH Sensor
Model 320B Flow Through pH Sensor
Model 320HP High Purity pH Sensor
Model 328A Steam Sterilizable pH Sensor
Model 381 Insertion/Submersion/Flow-Through 

pH Sensor
Model 385 Retractable pH Sensor
Model 389 Disposable pH Sensor
Model 396 TUpH Disposable Sensor
Model 399 Disposable pH Sensor

The Model 1181pH Transmitter measures over the full
range of 0-14 pH. The 4-20 mA isolated output may be
field calibrated to represent any 2 to 14 pH span. Two
digital displays are offered with the 1181pH. The Code
04 LCD display receives its input from the pH preamplifi-
er. The advantage of the Code 04 display is that it will
continue to display the measured pH regardless of the
calibrated output. The Code 06 LCD display and the ana-
log display receive their input from the 4-20 mA loop cur-
rent and will display pH to the calibrated output only.

The 1181pH Transmitter is available with an integral
preamp. The Code 43 integral preamp is for use with
sensors having a Pt 100 temperature compensator and
the Code 44 internal preamp is for use with the
Rosemount Analytical standard 3K temperature com-
pensator. An integral preamp is not compatible with the
Code 04 LCD display and Code 02 Blind. These options
require a Tall Housing Cover (PN 3002468). The maxi-
mum recommended distance between the sensor and
integral preamp is 15 ft (4.5 meters).

The Model 1181ORP Transmitter measures over the
range of ±1200 mV. The 4-20 mA isolated output may
be calibrated to represent any 200 to 2400 mV range.

PERFORMANCE SPECIFICATIONS @ 25°C
Measurement Ranges: Span: 200 mV to 2400 mV in

200 mV steps
Zero: 0 to ±2400 mV in 200 mV steps

Accuracy: ±0.1% full scale
±0.2.0 mV full scale

Stability: ±0.1% full scale/month
±2.0 mV/month, non-cumulative

Repeatability: ±0.1% full scale
±2.0 mV/month

Temperature Coefficient: ±200 ppm/°C full scale
±0.4 mV/°C full scale

Automatic Temperature Compensations: N/A

RECOMMENDED SENSORS:
Model 300  Retractable ORP Sensor
Model 330B Flow Through ORP Sensor
Model 381 Insertion/Submersion/Flow-Through 

ORP Sensor
Model 385 Retractable ORP Sensor
Model 389 Disposable pH Sensor
Model 399 Disposable ORP Sensor

4 Rosemount Analytical

THIS IS A PART OF TECHNICAL SPECIFICATION NO. PE-TS-314-158-A001M

Page 146 of 284



ORDERING INFORMATION
Model 1181pH/ORP Two Wire Transmitter: Housed in a NEMA 7B explosion-proof, NEMA 4X weatherproof,
corrosion-resistant enclosure and includes all the circuitry necessary for measurement and transmission of an
isolated 4-20 mA signal. The transmitter may be selected with local analog or digital display or as a blind unit.

Code Input (Required Selection)
pH pH measurement in an aqueous solution

ORP Oxidation Reduction Potential

Code Display (Required Selection)
01 FM & CSA approved, analog indication, dual linear scale (0-14ph & 0-100%) (1.0 to 0 to 1.0mV & 0-100%)
02 Blind, no indication (pH only)
03 FM, CSA, CENELEC approved, analog indication (0-14pH & 0-100%) (1.0 to 0 to 1.0 mV and 0-100%)
06 FM, CSA, CENELEC approved, digital indication, factory calibratied to 0-100% but field selectable to 

any range

Code Options (Order PN’S as separate line items)
07 ORDER AS PN 2002577 2 in. pipe/wall mounting bracket (1lb/.5kg)
11 ORDER AS PN 9240591 Stainless steel nameplate (specify marking)
43 ORDER AS PN 22743-01 Integral Preamp compatible with Pt 100 Shipped loose. (With code -02 

add PN 3002468)
44 ORDER AS PN 22744-01 Integral preamp, STD. Shipped loose. (With code 02 add PN 3002468)

Code Agency Approvals
67 FM approved, Intrinsically Safe when used with approved sensor and safety barrier
69 CSA approved, Intrinsically Safe when used with approved sensor and safety barrier
73 CENELEC approved, Intrinsically Safe (not available with Code -01) Safety barrier required

Former Options

MODEL
1181 TWO-WIRE TRANSMITTER

1181 pH 01 67 EXAMPLE

Credit Cards for U.S. Purchases Only.

The right people,
the right answers,
right now.

ON-LINE ORDERING NOW AVAILABLE ON OUR WEB
SITE http://www.RAuniloc.com

Emerson Process Management

Rosemount Analytical Inc.
2400 Barranca Parkway
Irvine, CA 92606  USA
Tel: (949) 757-8500
Fax: (949) 474-7250

http://www.RAuniloc.com

© Rosemount Analytical Inc. 2001

THIS IS A PART OF TECHNICAL SPECIFICATION NO. PE-TS-314-158-A001M

Page 147 of 284



'IS 
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'[VISE AND RES 

REVISED AS PER 
1 20/2/2010 NTPC COMMENT SKS APU AVS 

o ]7/1212009 FOR APPROVAL SKS APU AVS 

Rev. No Date 

PROJECT 

CUSTOMER: 

CONSULTANT: 

THERMAX DOC.NO.: 

WHJAA00068 

Description Prepared By Reviewed By Released By 

PRAGATI-III COMBINED CYCLE POWEKPROJECT 
1500MW(NOMINAL). 

PRAGATI POWER CORPORTION LIMITED (PPCL) 

NTPC LIMITED, CONSUT ANCY WING 

BHARA T HEAVY ELECTRICALS LTD 
POWER SECTOR 

PROJECT ENGINEERING MANAGEMENT 
NO IDA 

THERMAX LIMITED 
PUNE 

DATA SHEET FOR PRESSURE GAUGES 

BHEL DOC. NO. : OC.NO.630128 

PE-VO-314-164-A21 0 REV. NO: 01 
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PROJECT: - PRAGATI-III COMBINED CYCLE POWER PROJECT 1500MW (NOMINAL). (ETP PLANT) 
OWNER: PRAGATI POWER CORPORARTION LIMITED (PPCL) 
CLIENT: BHARA T REAVY ELECTRICALS LTD 
CONSULTANT: NTPC LIMITED, CONSULTANCY WING 
CLIENT DOC NO: PE-VO-314-164-A210 
THERMAX OC NO: 630128 

PRESSURE GAUGE DOC NO. WRJAA00068 

S.NO. PARAMETER 
, JCLARIFICATION 

Mention pressure gauges manufacturers name & same is I . . 
I Noted & data sheet is revised accordingly & GLUCK is 

in approved vendor list. approved vendor by NTPC 
-_ .... _.­ ........ ~ ........ ~ .......~.....~.....­ ......­ .......­ ......_ ......._ .......'----.....­

. REMARKS 

-
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PRESSURE GAUGES (CHEMICAL SEAL TYPE) 

SPECIFICATION FOR PRESSURE GAUGE ,,­I--­
1 TYPE Oir€l'ct 10 BElEI RING SCREWED 

2, MOUNTING Local 11, SOCKET MATERIAL SS- 316 

3. DIAL SIZE 150MM 12. MOVEMENT SS - 304 

4. DIAL COLOUR While with black 13. RUPTURE DISC Yes 

inscription 14. OVERRANGE PROTECTION 130 %) of FSD 

5. CASE MAT & DlwCast AL 15. ACCESSCRIES A) Snubber 112" NPT(M) X 112" NPT(FJ-SS-316 

ENCLOSURE ClASS Weatherproof &. dust proof as per 8)GLYCERINE FILLED CASING 

NEMA-4 

6. PRESS. ELEMENT Bourdon 

7. ELEMENT MAT. SS316 16. GLASS SHATTER PROOF TYPE 

6. ACCURACY ± 1% ofFSD 17. Max. working temp 50 Deg. Celcius, 

9. ZERO ADJUST. Micrometer Pointer w/lh Epoxy coated 

Screwadj, 

SPECIFICATION FOR CHEMICAL SEAL 
:--­ .­
HOP CHAMBER CARBON STEEL 4. PACKING MATERIAL- FIBRE ASBESTOS ACID PROOF 

2.BOnOM CHAMBER CS + PTFE --­ 5. DIAPHRAGM-SS316+PTfE 

3_TRANSMITTING rLUID SILICON OIL 6.PROCesS eONNECTION-112 NPT (M) 

RJlNG£ OP[R. OPER. 
TAG NO PRESS, TEMP. MEDIUM LOCATION MOOElNO MAKE ACCESSORlES 

Kglcm2 K'>"m2 OEG.C. 

PG-134 A 0-1.6 1 AMB WASTEWATER 
DISCHARGE OF p-

CS-S~TH + 8 A" SD .:!; A 
.--~-. 

3040_A__~_ 
.--.-~.--

PG-l:l-4 B 0-1.6 1 AMB WASTEWATER 
DISCHARGE OF P­ CS-S-TH • 8 A -SD A 

-~"-~ ~- .----.~---~HARGEOFP- ii
PG-1:l-4 C 0-1.6 1 AMB WASTEWATER CS~S-TH + 8 A ~BD ..... A 

~~~~~RGEOFP- -­
-----.~--

PG-137 A :·······O;)'i;······· ...\;vli~~:~;" AMB ALUM cs~s.TH + 8 A ~BD : A 
-~~------.-

3260 A ::l !--~---

PO-137 B ·.;.G'Ii·';Y ...• ,<{ .i~;:;:: AMB ALUM 
DISCHARGE OF P­ CS·S-TH+ 8 A-SO .' . A 

f-­ ~- ~~~RGEOFP-
PG-140A 0-10 5 AM8 WATER CS-S-TK+ 8.'1·BD .' A 

.­-~-.---~- ----~~-~.---
3240 A .-­ -­..­

PO·140 B 0-10 5 AMB WATER DISCHARGE OF P­ CS-S-TH+SA4SD i;; :. A 
32408 

'I:" ---­
PG-146 A 0-4 2.5 AM8 . TRAETED WATER 

3120A 
OF p- ss-s-TK + SA·SD A 

PO-146B 0-4 2.5 AMB TREATED WATER 
,OF P­ CS-S-TH+ eA~8D 

:i< ? 
A 

31208 . .~-

PO·146 C 0-4 2.5 AMB TREATED WATER 
DISCHARGE OF p. CS·S-TH"i' aA -GD A_. -­~c !-----­

PG-148A 0·1 0.5 AMB TREATED EFFLUENT SUCTION OF P-3150 A CS-S-TH + a .'1 -80 A 
~--- r~----- ~.~---------. 12 

PG-148 B 0-1 0.5 AMB TREATED EFFLUENT SUCTION OF P-3150 B CS-S~TH + 8 A ·8D A 
- 'i 

PG-148 C 0-1 0.5 AMB TREATED EFFLUENT SUCTION OF P-3150 C CS·S· TH • a A -so I'!---_.f------. 
PG-145 D 0-1 0.5 AMB TREATED EFFLUENT SUCTION OF P-3150 D ~1H i--!----_. 
PO-145 E 0-1 0.5 AMB TREATED EFFLUENT SUCTION OF P-3150 E CS,S-TH+'8A~BD 

PG-145 F 0-1 0.5 AMB TREATED EFFLUENT SUCTION OF P-3150 F CS·S-TH" aA ~BD 

••••••• 

. 
PG-145G 0-1 0.5 AMB TREATED EFFLUENT SUCTIONOF P-3150 CS..s-TH + 8 A-8D 

G 

PG-148 H 0-1 0.5 AMB TREATED EFFLUENT SUCTION OF P·3150 H CS-S"TH + eA .. SD 
w __~~_~.~~__ ~ 

PG-149 A (}.16 5.2 AMB TREATED EFFLUENT DISCHARGE OF P­ CS-S-TH -+ S A -SD 
3150A 

PG-l~99 O~~6 6.2 AMB TREATED EFFLUENT DISCHARGE OF P­ CS·S-TH + B A -3D 
!3150B__~ 

~-' 

DISCHARGE ofP:-­ -PG-149 C (}.16 6.2 AMB TREATED EtFLUENT 
3150C 

cs~S-TH + a A -80 

PG-149 0 0-16 8.2 AMB 
DISCHARGE OF P­ CS-&TH '" 3 A ·SD 

-­
TREATED E~LUE~ 3150 0 

PG-149 E 0-16 5.2 AMB TREATED EFFLUENT OFP­ cs,s-TH + 8 A ~BD 

PG-149 F 0-16 8.2 
AMB TREATED EFFLUENT 

OF p-
eST$-TH + 8 A ~eD i>? 

3150F 

PG-149 G 0-16 6.2 AMB TREATED EFFLUENT DISCHARGE OF P- cs-s.TH -+ 8 A ·8D 

~ii~~GE OF p:-r--' PG-149 H 0-16 8.2 AMB TREATED EFFLUENT 
150H 

CS-S-TH + a A -BO A 

NOTES: 1. TIfE TAG PLATE SHOULD Be IN ENGRAVED PHENOUC LAMINATED TO Be MARKED ON DiAL 

2, 3~ WAY GAUGE COCK &. SNUBBER SHAll BE SEPARATELY SUPPUEO BY THERNIAX 

I~~;~;;Z"".",{f~>/{,;,(~i~~~',~i, PROJECT;PRAGATI ..UI COMBINED CYCLE POVVER 
2 201212010 SKS AFU AVS 

MAKE :- GLUCK 
PROJECT 1500 MW (NOMINAl}ATSAWANA,.OELHI 

1 17/1212009 SKS APU AVS 

TlimMAX UMrrED O"C NO: 630128 0 30108i2Q09 SKS APU AVS 

Waltr& WasleSolutioM QiNNER: PRAGATI PO/IJER CORPORATION LTD.. DELHI R" Da'" Prepd by Chkd by Appby 

Sal Chambers. Wabdewadl CLIENT: BHARATHEAVY ElECTRICAlS LTD Speelfication No Plant SHOO 

Pune 411 003 (!NotA) CONSULTANT:~ NlPC - CONSULT.ANCY WING WHJAAOO068 ETl' 2 Of5 
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PRESSURE GAUGES (CHEMICAL SEAL TYPE) 

SPECIFICATION FOR PRESSURE GAUGE 

1 TYPE Direct 10,BEZEL RING 
';';;.."'i,~'~ """ <" • ):v '<}' 

7"if'~ 

2, MOUNTING Local 11, SOCKET MATERIAL SS - 316 

3, DIAL SIZE 150MM 12, MOVEMENT SS - 304 

4, DIAL COLOUR White with black 13, RUPTURE DISC Yes 

inscription 14, OVERRANGE PROTECTION 130 % of FSD 

5, CASE MAT & DI-CastAL 15, ACCESSORIES A) Snubber 1/2" NPT(M) X 1/2" NPT(F}-SS-316 
~---

ENCLOSURE CLASS Weatherproof & dust proof as per B)GLYCERINE FILLED CASING 

NEMA-4 

6, PRESS, ELEMENT Bourdon 

7, ELEMENT MAT. SS316 16,GLASS SHATTER PROOF TYPE, 

8,ACCURACY ± 1% ofFSD 17, Max, working temp 50 Deg. Celcius. 

9, ZERO ADJUST, Micrometer Pointer with Epoxy coated --
Screwadj, . , 

SPEciFICATlON FOR CHEMICAL SEAL 

HOP CHAMBER CARBON STEEL 4. PACKING MATERIAL- FIBRE ASBESTOS ACID PROOF 

2,BOTTOM CHAMBER CS + PTFE 5,DIAPHRAGM-SS316+PTFE 

3.TRANSMITIING FLUID SILICON OIL 6.PROCESS CONNECTION- 1/2 NPT (M) 

RANGE OPER. OPER. 
TAG NO PRESS, TEMP, MEDIUM U)CATION MODel NO MAKE ACCESSORIES 

Kg/cm2 Kglcm2 DEG, C. 

DISCHARGE OF :,/",,;,',,/1, 
PG-155A 0-10 5,4 AMB WATER 

P-3310 A 
CS-S-TH + 8 A -BD 

i\:\~1~i~ 
A 

PG-155 B 0-10 5,4 AMB WATER 
DISCHARGE OF 

CS-S-TH + 8 A -80 A
P-3310 B 

PG155 i'. 06 2,9 /\MB WATER 
DISCHARGE OF 

CS-S-TH + 8 A -BD A
P-3320 A 

";';"/ -~};~PG-156 B 0-6 2,9 AMB WATER 
DISCHARGE OF 

CS-S-TH + 8 A -BD A
P-3320 B 

. 
-­

0 

>,jOTES: 1. THE TAG PLATE SHOULD BE IN ENGRAVED PHENOLIC LAMINATED TO BE MARKED ON DiAl, 

2.3- WAY GAUGE COCK & SNUBBER SHAlL BE SEPARATELY SUPPLIED BY THERMAX 

aTY:·04NOS PROJECT:PRAGATI -III COMBINED CYCLE 2 20/2/2010 SKS APU AVS 
POWER PROJECT 1500 MW (NOMINAL) 

MAKE :. GLUCK AT BAWANA,DElHI 1 17/1212009 SKS APU AVS 

THERMAX UMITED O,C NO: 630128 0 30108/2009 SKS APU AVS 

Water & Waste Solutions OWNER: PRAGATl POWER 
Rev DateCORPORATION lTD"DELHI Prepd by Chkd by Appby 

Sal Chambers, Wakadewadi CLIENT: BHARAT HEAVY ELECTRICALS L SpecifICation No Plan! SHNO 

Pune 411003 (INDIA) CONSULTANT:- NTPC - CONSULTANCY 
WING WHJAAOOO68 ETP 30F6 
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PRESSURE GAUGES (CHEMICAL SEAL TYPE) 

Direct 

Local 

150MM 

While wilh black 

inscription 

DI-CasIAL 

Weatherproof & dust proof as per 

NEMA-4 

Bourdon 

S8316 

±1%ofFSD 

Micrometer Pointer with Epoxy coated 

Screw adj. 

CARBON STEEL 

CS + PTFE 

SILICON OIL 

10.BEZEL RING 

11. SOCKET MATERIAL 

12. MOVEMENT 

13. RUPTURE DISC 

14. OVERRANGE PROTECTION 

15. ACCESSORIES 

16. GLASS 

17. Max. working temp 

SCREWED 

SS·316 

58 - 304 

Yes 

130 % ofFSD 

A} Snubber 1!2U NPT{M) X 112" NPT{F}-SS-316 

8)GL YCERINE FILLED CASING 

SHATTER PROOF TYPE. 

50 Deg. Celeius. 

1. THE TAG PLATE SHOULD BE IN ENGRAVED PHENOUC LAMINATED TO BE MARKED ON DIAL 

THERMAX UMITID . 

Wattr & Waste Solutions 

Sal Cham""",. Wakadewadl 

Pune 411 003 (INDIA) 
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1. TYPE 

CHAMBER 

TRANSMITTING FLUID 

RANGE 
TAG NO 

PG-132A 04 

PG 132 B 

PG-133A 0-4 

PG 133 B 0-4 

PG-136 A 0-4 

PG-136 B 0-4 

PG-138 A 0-4 

PG-138 B 0-4 

PG-139A 

PG-139 B 

PG-143 A 0-1.6 

PG-143 B 0-1.6 

PG-145 A 0-2.5 

PG-145 B 0-2.5 

PG-145 C 0-4 

PG-151 A 0-6 

PG-151 B 0-6 

PG-151 C 0-6 

PG-153 A 0-16 

PG-1S3 B 0-16 

PG-154 A 

PG-154 B 

PRESSURE GAUGES (CHEMICAL SEAL TYPE) 

Direct 

Local 

lS0MM 

White with black 

inscription 

DI-CasIAL 

Weatherproof & dust proof as per 

NEMA-4 

Bourdon 

SS316 

± 1%ofFSD 

Micrometer Pointer w"h Epoxy coated 

Screw adj. 

CARBON STEEL 

CS +PTFE 

2.3 

23 

2.6 

2.6 

2 

2 

2 

1.8 

1.8 

1,8 

2.98 

2.98 

2.98 

8.8 

8.8 

1.2 

1.2 

AM8 

AMB 

AM8 

AM8 

AM8 

AM8 

AMB 

AMB 

AM8 

AM8 

AMB 

AMB 

AMB 

AMB 

AMB 

AMB 

AM8 

AMB 

AMB 

AMB 

AMB 

AMB 

10.BEZEL RING 

1. SOCKET MATERIAL 

2. MUVt::MENT 

13. RUPTURE DISC 

H. OVER RANGE PROTECTION 

15. ACCESSORIES 

16. GLASS 

17. Max. working temp 

5. DIAPHRAGM-SS316+PTFE 

SCREWED 

SS ­ 316 

SS - 304 

Yes 

130 % of FSD 

~.) Snubber 112" NPT(M) X 112- NPT(F)·SS·316 

B)GL YCERINE FILLED CASING 

SHATTER PROOF TYPE. 

50 De9. Celcius. 

CONNECTlON- 25 NB ANSI B 16.5, 150 # FF 

MEDIUM LOCATION MODt;LNO MAKE ACCESSORIES 

EFFLUENT B 

EFFLUENT 8 

EFFLUENT B 

EFFLUENT 8 

LIME 8 

LIME B 

LIME B 

LIME B 

ACID B 

ACID B 

SLUDGE B 

SLUDGE B 

SLUDGE B 

SLUDGE B 

SLUDGE B 

THICKENED SLUDGE B 

THICKENED SLUDGE B 

THICKENED SLUDGE B 

EFFLUENT B 

EFFLUENT B 

THICKNER OVERFLOW B 

THICKNER OVERFLOW B 

1. THE TAG PLATE SHOULD BE IN ENGRAVED PHENOLIC LAMINATED TO BE MARKED ON DIAL. 

·111 COMBINED CYCLE 2 201212010 SKS APU AVS 
1500 MW(NOMINAL) AT 1--------;.------+--------1------+-----4 

MAKE :. GLUCK 1711212009 SKS APU AVS 

THERMAX UMITEO o 3010812009 SKS APU AVS 

Water & Waste Solutions Rev Date Prepd by Chkd by Appby 

Sal Chambers, Wakadewadl Specification No Plant SHNO 

Pun. 411 003 (INDIA) WHJAA00068 ETP 50FS 
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PRESSURE GAUGES (DIRECT BOURDON TYPE) 

GENERAL INFORMATION 

1. TYPE Direct 10. BEZEL RING SCREWED 

2. MOUNTING Local 11. SOCKET MATERIAL SS-316 

3. DIAL SIZE 150MM 12. CONNECTION 1/2" NPT (M) Bottom 

4. DIAL COLOUR White with black 13. MOVEMENT SS - 304 

inscription 14. RUPTURE DISC Yes 

5. CASE MAT & Ol-Cast AL 15. OVERRANGE PROTECTION 130 % of FSO 

ENCLOSURE CLASS Weatherproof & dust proof as per 16. ACCESSORIES A) Snubber 1/2" NPT(M) Xll2" NPT(F) SS-316 

NEMA - 4 

6. PRESS. ELEMENT Bourdon B)GLYCERINE FILLED CASING 

7. ELEMENT MAT. SS316 

a.ACCURACY ±1%ofFSD 17. GLASS Shatter Proof Type 

9. ZERO ADJUST. Micrometer Pointer with Epoxy coated 18. MAX. WORKING TEMP. 80 Deg. Celcius. 

Screwadj. 

. RANGE OPER OPE·R. 

TAG NO PRESS. TEMP. MEDIUM LOCATION MODEL NO MAKE ACCESSORIES 

Kglcm2 Kglcm2 DEG.C. 

PG-142A 0-1 0.35 AMB AIR 
DISCHARGE OF 

SA-BD y:!~:{ A
AB-3010 A 

PG-142 B 0-1 0.35 AMB AIR 
DISCHARGE OF 

SA-BD ".C:~!_ A
IAB-3010~ 

'..{, 
r 

PG-144 A 0-1 0.25 AMB AIR 
DISCHARGE OF 

8A-BD A 
-­ AB·3020A 

Jr;~~~-DISCHARGE OF 
r-­

PG-144 B 0-1 0.25 AMB AIR 
AB-3020 B 

SA-BD A 

PG-147 A 0-1 0.54 AMB AIR 
DISCHARGE OF 

SA-BD .;T.-J~ AIAB~3~A 
DISCHARGE OF

PG-147 B 0-1 0.54 AMB AIR 
AB-3040 B 

8A-BD ...... " 
A 

PG-152 A 0-1 O.2~ AMB AIR 
DISCHARGE OF 

SA-BD ; .. ; A
AB-3030A 

PG-152 B 0-1 0.25 AMB AIR 
DISCHARGE OF 

8A-BO A
AB-3030 B '.' 

NOTES: 1. THE TAG PLATE SHOULD BE IN ENGRAVED PHENOLIC LAMINATED TO BE MARKED ON DIAL 
2. 3- WAY GAUGE COCK & SNUBBER SHALL BE SEPARATELY SUPPLIED BY THERMAX 

QTY:. 08 NOS PROJECT:PRAGATI -III COMBINED CYCLE 2 201212010 SKS APU AVS 
POWER PROJECT 1500 MW (NOMINAL) AT 

MAKE :. GLUCK BAWANA,DELHI 1 1711212009 SKS APU AVS 

THERMAX LIMITED O.C NO: 630128 0 30108/2009 SKS APU AVS 

Water & Waste Solutions OWNER: PRAGATI POWER CORPORATION 
Rev Date Prepd by Chkd byLTD.,DELHI Appby 

Sal Chambers, Wakadewadl CUENT: SHARAT HEAvY ELECTRICALS LTO Specification No Plant SHNO 

Pune 411 003 (INDIA) CONSULTANT:. NTPC - CONSULTANCY WING WHJAAOOO68 ETP 60F6 
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,1.: ~ 
•Gluck (India) Mfg·_ Co.~_____ .. ~--l 

r Pressure Gauge Selection I General I_n_~_or_m_a_ti_on__~_____~ 

When selecting a pressure gauge, it is impor(;:mt to considcr following factors to insure safety, accuracy and utility. 

• Gauge "'feasuring Principles 

Bourdon tube pressure gauges 

Most standard dial type pressure gauges use a 'C' shaped or helically wound elastic measuring element known as 
Bourdon Tube. Bourdon tubes are generally made of a copper alloy or stainless steel alloy wbich are soldered or welded 
to the socket; the free end being firmly closed with an adjusting nut. A change in pressure causes the measuring element 
in to deflection. This deflection of the free end of the bourdon tube is proportional to the applied pressure and is 
transmitted to a rotary geared movement. This movement carries the pointer and indicates the pressure on adial with 
-2700 scale graduation. Bourdon tube gauges are used for the measurement of high pressure up to '1000 bar and vacuum 
to - I bar of gases, steam and fluids except for those having a high viscosity, or which are liable to crystallize. Accuracy is 
between ± 0.1 % and ± 2.5% of full scale deflection. 

Diaphragm pressure gauges 

A thin, concentrically corrugated diaphragm is clamped between two flanges. The diaphragm will be loaded with the 
process pressure on one side and elastically detlects from its normal position. Thistravel is proportional to the applied 
pressure and is transmitted to a rotary movement by a push/pull rod. This movement carries the pointer and indicates the 
pressure on a dial with -270° scale graduation. Diaphragm pressure gauges are used for the measurement of pressure 
from as low as 100 MMWC up to 25 Bar and vacuum to -I bar of gases gases, steam and fluids. Accuracy is ± 1.6% of 
full scale deflection. The diaphragm is made of copper alloy or stainlcss steel alloy and can be protected against 
aggtessive medium using foils made of Tantalum, Hestalloy-C, and PTFE etc. The connecting part can be protected 
using suitable material Le. stainless steel alloy, PP, PVC, PTFE, PVDF etc. Diaphragm pressure gauges with open 
mea~uring flange are perfectly suited for high viscous, crystallizing and solid matter containing medium. Diaphragm 
pressure gauges can be easily supplied with overload safety. (For details see General Information Diaphragm Pressure 
Gauges) 

Capsule pressure gauges 

The capsule consist of two thin, concentrically corrugated diaphragm welded or soldered together. Pressure changes in 
capsule causes and elastic deformation on both the sides of the measuring element. The motion of the measuring element 
is proportional to the measured pressure. It is transmitted to the pointer by a movement and indicated on a dial with 
-270° scale graduation. Capsule pressure gauges are used for measurement of low positive or negative values up to 600 
mbar. Accuracy is between ± 1.6% and ± 2.5% of full scale deflection. 

Bourdon tube pressure gauges with chemical seals . 

The bourdon tube gauge is screwed in to the seal. The seal consist of a defined cavity which will be closed with a thin, 
elastic diaphragm i.e. membrane. The volume between this diaphragm and the bourdon tube will be filled with a 
transmission tluid after total evacuation. When the process fluid exerts a pressure, the elastic diaphragm transmits it 
through the transmission fluid to bourdon tube pressure gauge. The bourdon tube transfers the measured pressure by a 
movement on a dial with ~270° scale graduation. Due to the transmission fluid filling, the connection between the seal 
and the gauge must remain closed. The seals can be made in various forms and types depending on criticality of end 
applications. Gauges with seals can be used for the measurement of pressure up to 1000 bar and vacuum to -1 bar. 
Accuracy is between ± 0.55 to ± 1.6% of full scale deflection. A gauge with connecting flange is suited for high viscous, 
crystallizing, corrosive and solid matter containing medium. Flat seals can be used for clearance-volume free pressure 
measurement. Connecting parts ofthe seals can be made of resistant material against aggressive medium. For particular 
application a flexible capillary tube is installed between chemical seal unit and bourdon tube pressure gauge i.e. Remote 
reading/mounting. The most current version is a diaphragm seal mounted to a bourdon tube pressure gauge; therefore we 
use this version as an example to describe construction and function. Otherwise this seal can be connected to pressure 
transmitter, switch or transducer. (For details see General Information - Chemical Seals) 

• Gauge Types 
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. CO. 
Information 

General Purpose Gauges 

These gauges often referred to as commercial or equipment gauge. Though general purpose gauges may have to be 
ruggedly constructed;-the service conditions are not expected to be severe. Designed for low cost without refinements, 
they are frequently referred to as "throwaway" gauges since it is not economical to attempt repairs on this type of 
gauges. Most general purpose gauges have a black ADS or painted steel case with brass internal parts and connection. 

Industrial Gauges 

These gauges are having heavy duty construction designs and typically used in more demanding applications. These 
gauges usually have a greater accuracy requirement than general purpose gauges. TI1e industrial stainless steel type 
gauges are built for extended life and designed for harsh corrosive environments. 

Process Gauges 

Process gauges combine the heavy duty operating and construction requirement of industrial gauges with more exacting 
accuracy and service life which is demand of many process applications. Process gauges are designed for the chemical, 
petroleum and other process industries. The cases are made of corrosion resistant material like Stainless steel 304 or 
Aluminium or thermoplastics and if process requires, can offer a solid front / blowout back safety case design. 

Precision & Test Gauges 

Dial type test gauges are cost effective, extremely sensItlve and highly accurate. These gauges are excellent for 
instrument shops, gauges manufacture, repair and calibration shops, testing laboratories and other application demanding 
precision and consistent results. Test gauges fcature adjustable knifc-edge pointer and mirror bands on the dial to assure 
precise readings. 

Low Pressure Gauges 

Low pressure gauges utilize a capsule & diaphragm sensing element design and accurately measure pressure between 
100 up to 6000 MMWC. Typical measuring units are inches of water, mm of water, oz/sq. inch, mm of mercury, inch of 
mercury ctc. 

Specialty Pressure Gauges 

Special gauges designed for specific applications 

• Gauge Size 

The gauge size is typically referring to the nominal diameter of the dial (ANSI) or case (DIN) for bourdon or capsule or 
diaphragm pressure gauges. The dial is the viewing area of the gauge that shows the pressure scale and needle pointer. 
Gauges are available in a wide range of sizes from 1-1/2" up to 10". Dial size is determined in two ways. First, a 
requirement for higher accuracy dictates that a larger dial size be available for display of small and readable pressure 
scale increments. Second, by a requirement that the prcssure gauge user/operator be able to read the scale from a distance 
that physical circumstances may dictate. 

• Gauge Alounting and Connection 

Pressure gauges should have rigid mounting to protect it from mechanical vibration of the equipments or system lines 
and should be mounted in upright position. Equipment structure and system design presents a need for variable mounting 
requirements and case styles. Considering these parameters following mountings and process connections are available 
for most gauges type. 
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. Co. 
General Information 

Entry & Mounting Styles (Our type abbreviation used in Model Nos.) 

• Bottom Entry Direct Mounting (BD) 
• Bottom Entry Surface Mounting (BS) 
• Center Back Entry Direct Mounting (CBD) 
• Center Back Entry Panel Mounting (CBP) 
• Center Back Entry Bracket Mounting (CBB) 
• Side Back Entry Direct Mounting (SBD) 
• Side Back Entry Panel Mounting (SBP) 
• Side Back Entry Bracket Mounting (SBB) 

Proces~n~ction 

• 1/8", 114",3/8", 112" NPT (M) or BSP (M) (For detail availability refer catalogue) 
• For diaphragm and chemical seal gauges flanged process connection are available refer catalogue. 
• Other specific process connections can be provided as per requirement. 

• Gauge Pressure Range 

A gauge range of twice the normal working pressure is generally selected. The maximum operating pressure in all cases 
•should be limited to 75% of the gauge range. Where alternating pressure and pulsation are encountered, working pressure 
should be limited to 2/3 of the gauge range. Overlooking these criteria may result in to over pressure failure or loss of 
gauge accuracy. 

• Pressure fluid composition 

Copper alloy i.e. Brass or stainless steel is the stnndard wetted parts (material in eontact with the pressure media) 
available on most pressure gauges. Since the sensing element of a pressure gauge be expose<! directly to the measured 
medium, consider the characteristics of this media i.e. corrosiveness, Temperature, viscosity (May be varying with 
temperature), solid content, crystallizing nature etc. Ignoring this rna)" result in to loss of accuracy, failure of elastic 
sensing element, explosion and can be further worst. For pressure fluids .that will not s~lidify under normal/operating 
conditions or leave deposits a standard bourdon tube gauge may be acceptable. Otherwise, a diaphragm gauge or 
chemical seal attached to bourdon gauge should be used. For wetted parts selection refer chemical compatibility table or 
contact factory. 

• Gauge case/Housing 

Stainless steel, black ABS, painted steel, brass, aluminium, thermoplastic is stapdard case material. Select a material 
suitable to your application referring product catalogue and possible combination of case material for it. Stainless steel, 
ABS and aluminium cases are recommended for our door service. General purpose or most standard gauges have a dry 
case (No liquid fill), while industrial and process gauges have a liquid fill option available. 

• Gauge Front ring/Bezel and Window 

The front ring!bezel can be made of acrylic, stainless steel, brass, steel, aluminium or thermoplastic. The viewing 
window is held in place by the front ringlbezel. Some rings are permanent crimp design, while others can be removed 
providing access to dial/pointer for recalibration or repair. Widow materials are typically clear acrylic, poly carbonate, 
plain glass or safety glass. 
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Gluck (India) Mfg. co.. 
[Pressure Gauge Selection .--~___--'I_G_-e_n_e_r_a_lI_n_~_o_rm_a_ti_o_n.____~.____.~ 

• Gauge Dial/Pointer 

The pressure scale is printed on the face of dial. The pointer typically moves clockwise to 11l.~1t!>ure pressure and counter 
clockwise to measure vacuum. Some gauges offer adjustable pointer or mechanism for recalibration. Test gauges offer a 
mirrored band on the dial and a knife-edge pointer, making it easy to take very accurate readings, 

• Gauge Accuracy 

Gauges are available with the following accuracy as per ASME B40.1, EN-837-1, IS-3624 and BS-1780. Initial system 
engineered design requirements will dictate the required pressure gauge accuracy. System should be designed with cost 
and safety in mind. Generally, gauges with better accuracy are larger and more expensive. 

Accuracy Grades as per ASME B40.100 1998 " AccUtacy Classes as per EN-837~1:1996 I 

Accuracy Permissible Error(± Percent of ~anf- Accuracy Cjass Permissible Error (± Percent ofSpim) i 

Grade Lower Y. Middle 'h t[pper Y. '. _0,1 0.1 I 
4A' 0.1 0.1 0.1 0,25 0.25 
3A 0.25 0.25 0.25 06 ~ j 
2A 0.5 0,5 0,5 

~ 1 1.0 i..­
I~IA 1.0 1.0 1.0 I 1,6 I 

A 2.0 LO 2.0 2,5 2.5 
B 3.0 2.0 30 I 4 4 
C 4.0 3.0. 4.0 - For gauges with pointer stop, the accuracy class will 
D 5.0 5.0 5.0 cover 10% to 100% of the range. For gauges with free 

* Grade 4A gauges must remain within 'specified zero, the accuracy class wilt cover 0% to 100% of the 
tolerance before and after lightly ta[lped . nmge and zero shall be used as an accuracy check point. 

.. 

Accuracy Class as per BS-1780:Part 2: 1971 Accuracy Class as per IS-3624 1987 
Accuracy Permissible Error (± Percent of Span) Accuracy Permissible Error (± Percent of Span)

r---::-;--­ :-::-:-­
Class Below 10% 10to 90% Above 90% Class Below 10% 10 to 90% Above 90% 
Test 

0.25 0.25 0.25 
Test 

0.25 0,25 0,25 i 

..Q<g!ge Gauge 
Class I 1-112 1 1-111­ Class lA I 1/2 I 
Class 2 -r 3 3 I Class lB 1-1/2 1 1-112 , 

J Class II 3 "3 3 

• Liquid Filled Option 

. 	Liquid filled gauges help absorb vibration and pressure spikes/surges, increasing the service life of the gauge. The 
dampening action of the liquid reduces pointer flutter and lubricates the internal parts, dramatically reducing wear in the 
movement. Glycerine is the standard fiJI fluid and provides the best perfonnance in most applications; Silicone has a low 
viscosity and works well when extreme temperature fluctuation or icing is expected. The fill liquid must be compatible 
with the gauge application. 

Further, when gauges are filled with the glycerine for low temperatures a glycerine water mixture in following ratios is 
used: 

Up to O°C 90 % Glycerine and 10 % water 

Up to _20° C 80 % Glycerine and 20 % water 

Up to _40° C 65 % Glycerine and 35 % water 


When a glycerine-water mixture is used at ambient temperatures, the dampening effect is reduced with increased water 
ratio. 
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Gluck (india) M.fg~.C~o_.___. 
IPressure Gauge Selection -~-~G~n~rallnformation • 

Operation 

With applications incurring frequent pressure changes, pressure peaks and external vibration, general purpose or dry case 
pressure gauges are subjected to rapid wear. Under such conditions, the moving parts of the gauge suffer oscillations, the 
amplitude id often higher than the natural frequency of the acting forces. This may lead to a fracture of the measuring 
element. Simultaneously, transmission parts. bearings and gears are warmed up and abrased. An exact reading is usually 
impossible due to pointer oscillations. To provide effective protection against such conditions, pressure gauges are filled 
with glycerine. The dampening effect ofthe liquid, thus reduces the amplitude of the vibrations. 

Principle of oscillation dampening 

Wit.holltglycetiI1C With glycclinc 

The lubrication provided by the glycerine reduces the abrasion cif pinion and shafts and considerably extends the gauge 
life. Additionally, the filling prevents the formation of condensed water within the case and the entry of unwanted 
aggressive gases. The equalization of pressure within the case is provided by a bleeder. 

• Shock, Vibration & Pulsation 

Consider liquid filled gauges to enhance the reliability and integrity of tbe measuring system when operating for long 
periods under extreme operating conditions. In addition pulsation snubbers are used to minimize effects from pulsation 
and pressure spikes/surges. The snubber helps keep aceurate data flowing by dampening pulsation and spikes/surges. 
Gauge life is also extended by reducing gauge wear. Further, mounting option become an important consideration for 
elimination ofmechanical vibration between mechanical equipment and the pressure gauge. In some application it may 
be appropriate to connect the pressure gauges to the mechanical device using flexible hose and tubing so that 
equipment's mechanical vibration is dampened by structural components. gluck offers a wide range of dial sizes, 
mounting options and case styles to fit customer's gauge mounting needs. 

• .Operating Temperature & Ambient conditions 

The normal ambient temperature range for most standard dry or silicone filled gauges is -40 to +140° F. The normal 
temperature range for glycerine filled gauges is -4 to +140° F. Steam and other hot media raise the safe working limits of 
the gauge, such temperature change effects the stiffuess of elastic element (Bourdon Tube) and change in stiffness of 
element will effect gauge accuracy. In these cases, siphons, cooling towers or chemical seals may be used to trap 
condensed steam or other vapor to isolate the gauge from the heat sourcc I.e. making liquid seal in the line to the gauge 
for preventing high temperature reaching the gauge internals. 
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General Information

MODEL Decoding ofBourdon Type 
Gau es 

For understanding the Model decoding please refer to an example of Model 8A-BD where the 

alphabets is to be divided in to parameter "8", "A-" & "BD" and for values of each parameter 
refer table 1, 2 & 3 respectively as under. 

I 

! 

Table 1 : Specifies the dial size and general MOC ofthe wetted parts i.e. Bourdon tube & Shank (Socket 
or Process Connection) 
15 1-112" (40mm) Dial Size, Copper Alloy internals 
5 2" (50mm) Dial size, Copper Alloy internals 
9 2-112" (63mm) Dial size Copper Alloy internals 
1 4" (lOOmm) Dial size, Copper Alloy internals 

-,~ 

.2 6" (l50rnm) Dial size Copper Alloy internals 
4 10" (250mm) Dial size, Copper Alloy internals 
3 2-1/2" (63mm) Dial size Steel Alloy internals 
7 4" (lOOmm) Dial size, Steel Alloy internals 
8 6" (l50mm) Dial size, Steel Alloy internals 
6 10" (250mm) Dial size, Steel AllClY internals 
Notes: 

1) Copper Alloys: Brass, Ph. Bronze 
L.1) Steel AlloJl.s : SS-304, SS-316! SS-316L! SS-316Ti, Monel 

Table - 2 : Specifies utility, construction in general, case MOC and case option (Dry or filled case) 
General Purpose, Non Weather Proof -

~-

General Pl!I:Pose, Economic, Non Weather Proof E-
Industrial Purpose, Weather Proof, Aluminium Black Coated Casing (Dry Case) A-
Industrial Purpose, Weather Proof, SS Casing (Dry Case) s-

M- Industrial Purpose, Weather Proof Steel Black Coated Casing (Dry Case) 
AG- Industrial Purpose Weather Proof Aluminium Black Coated Casing (Filled Case)_ 

Industrial Purpose, Weather Proof, SS Casing (Filled Cas~SG­
MG- Industrial Purpose, Weather Proof, Steel Black Coated Casing (Filled Case) 

Table-3: Specifies Mounting 
BD Bottom Entry Direct Mounting 
BS Bottom Entry Surface Mounting ! 

eBD Center Back Entry Direct Mounting i 
eBP Center Back Entry Panel Mountjn~ 
eBB Center Back Entry Bracket Mountin~ 
SBD Side Back Entry Direct Mounting 
SBP Side Back Entry Panel Mounting 
SBB Side Back Entry Bracket Mounting 

From the taken example of Model no. 8A-BD gauge categories as under: 

6" (l50mm) Dial size Steel Alloy internals X Industrial Purpose, Weather Proof, Aluminium 
Black Coated Casing (Dry Case) X Bottom Entry Direct Mounting type Bourdon operated Gauge 
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Gluck (India) Mlk. Co. • 
~-------------,----------------------~----------, 

Industrial Weather ProofSS Case Bourdon PART - 6 Spec. Series: BTW-S 
XS - XXX : Dry Version 

Gauge with Stainless Steel Alloys XSG _ XXX : Filled Version 

Universal Stainless Steel Bourdon Type Gauge: Many applications require pressure gauges, which must remain fully 

functional under extreme operating condition such as aggressive fluids under pressure or environments. Tn this 

case the materials used for the pressure gauges eomponents must be selected with particular care. 

Gluck high quality pressure gauges are built with stainless, chrome- nickel steels (i,e. S.S.316). They can be used under 

all operational conditions, practically without limitations. Their concept combines sturdy design and high measuring 

accuracy. 

The pressure gauges are suitable for extreme measuring conditions. Variable designs and materials enable them to meet 

the requirements of virtually all-international pressure gauge standards. The gauges can be used for all liquids and gases 

used in processes except for those having a high viscosity, or which are liable to crystallized. 


~ominal Size 

63, 100, 150 mm 


Ac\:uracy 

63 mm: Class 1.612.5 as per EN-837-1 or Class II as per IS-3624 

100 and 150 mm: Class 1 as per EN-837-1 or Class IB as perIS-3624 


Scale Ranges 

0 ... 0,6 to 0 ... 800 Kg/Cm2 foLlilO and 150 mm 

0 ... 1 to 0 .. .400 Kg/Cm2 for 63 mm 

or equivalent other units of pressure or vacuum 


Working Pressure 

Steady: 314 offull scale value 

Fluctuating: 2/3 of full scale value 

Short Duration: Full scale value 


Over Pressure Safety 

L25 X Full scale value. (Up to scale range 100 Kg/Cm2) 

1.l5 X Full scale value. (For scale range> 100 &:s 400 Kg/Cm') 

1.10 X Full scale value. (For scale range> 400 Kg/Cm2) 

Enclosure or Weather Protection 

IP 65 as per IS 13947 (Part-l)-1993 


Operating Temperature 

Ambient: -20, ..+60° C 

Medium: +~OOo C 


Temperature Error (Reference temperature +290 C) 

Deviation of indication per 10° C about +0.3 % of indicated value for higher temperatures, about -0.3 % of indicated 

value for lower temperatures. 

The temperature used for the eorrection of the indication is the temperature of the measuring system, and not the 

temperature ofthe fluid under pressure. 


Standard Features 

Pressure Connection (Shank) 
Material: Stainless Steel 316 
Thread Size: 1/8", 1I4" BSP(M) IBSPT(M) I NPT(M), 14mm Flat for 63mm 

114",3/8",112" BSP(M) IBSPT(M) /NPT(M), 22mm Flat for 100, 150 & 250mm 

Pressure Element 
Material: Stainless Steel 316 
< 100 Kg/Cm2: C-type 
~ 100 Kg/Cm' : Helical type 
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Gluck (India) j~lff(. Co. 
Spec. Series : BTW-S •Industrial Weather ProoifSS Case Bourdon PART - 6 

XS-XXX : Dry Version 
LG_al_lg_e_w_it_h_S_t_al_'n_le_s_s_S_te_e~~~~~I~~_A__l_lo_y_s___----' XSG - XXX : Filled Version 

:------' 

Movement 

Stainless Steel 304 


Dial 

White Aluminium or ABS Plastic with black lettering 


Poillter 

Black Aluminium or Tin 


Mounting 

-) Bottom pntry Direct Mounting (BD) 

-) Bottom Entry Surface Mounting (BS) for 100, 150 and 250riJm 

-) Side Back Entry Direct Mounting (SBD) 

-) Side Back Entry Bracket Mounting (SBB) 

-) Center Back Entry Direct Mounting (CBD) 

-) Center Back Entry Bracket Mounting (CBB) 


Case 

Stainless Steel 304 Semi Glossy Finish 


Bezel Ring 

Stainless Steel 304 Bayonet lock type 


Window 

Laminated safety glass (Shatter ProofGlass) for 100 & 150mm 

Clear plain glass for 63 mm 


mow Out Protection 

Neoprene Disc at back of the case for 100 and 150 mm 

Bleeder at top ofthe case for 63mm 

(For filled version bleeder shall ~ provided on the top of the case for all dial sizes.) 


Zero Adjustment ~ 


Provided on the~ pointer for 100 and 150 mm 

Not available for 63 mm 


Optional Features . 

-) Accuracy~c\ass 0.6 a~ per EN-837-1 or c\ass.IA as perIS 3624 for 150mm 

-) Pressure connection and element material of Stainless Steel316 L, Monel (Availability to be confirmed with factory) 

-) Liquid filled version available. For 63 mm widow shall be acrylic glass. (For details on glycerine filling refer Pressure 

Gauges Selection) 

-) Other process connection. 

-) Metal Bush bearing movement, Stainless Steel 316 movement (available for 100 and 150 mm). 

-) Scale graduation with °C for refrigerant R717 (NH3) Ammonia Pressure Range -1-0-16 Kg/Cm' and -1-0-25 Kg/Cm'. 

-) Specific custom required scale. 


window Glass window. 
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Dia hraom Seals, Inline Seals, Co sufe Seals 
General Information 

lr[ot/ern chemical processing and process manufacturing proccdures demand ~\'cr greater accuracy and reliability from 
their pressure and level measuring instmmenls. In order to minimize costs, both rejection level and production down time 
must be kept to the absolute minimum. 

In some applications it is necessary to isolate the pressure mea<;uring instrument from the process medium in order to 
maintain these accuracy and reliability objectives; the Gluck range of Chemical Seals are specifically designed for this 
purpose. 

If a particular instrument and/or chemical seal are needed, user should be aware of the material characteristics, operating 
conditions for the instrumentation and the method of installation. 

The following general information about features, applications and function of our chemical seal is relevant all our 
Modelsffypes. Furthermore, you will find user instructions and our advice about h~w to orde~ iiJ. this It~aflet. Detailei 
information, dimensional data and drawings can be found all tlte separate dll1l1 sheets Of the individllal models. 

• 	 Application 

Chemical seals separate the measuring system from the process medium. This way they enlarge the possible applications 
for pressure gauges, pressure switches, pressure transducers and pressure transmitters a lot. ChemicaLseals are used and 
recommended as separators, 

• 	 When the process medium is corrosive and requires special corrosion resistance. Bourdon tubes are only 
available in certain standard materials. When none of these materials suits for the medium, a chemical seal 
made out ofa suitable special material is a reasonable solution. . 

• 	 When the process medium is thick or viscous fluid, pressure measuring element or bourdon tube shall be 
suitably protected. 

• 	 When process medium tends to crystallize, solidifies or polymerize causing the connection I inlet of the 
pressure instrument to be obstructed and can generate dead volumes in pressure measuring element. 

• 	 When process medium is Heterogeneous fluid with fibrous content, where deposits take place in dead zones. 
• 	 When process medium contains suspended solids it should be restricted to enter a measuring element such as 

bour.don tube. 
• 	 When process medium temperature or the ambient temperature at the measuring point is high this would affect 

the pressure instrument performance if indirect contact. 
• 	 For hygienic reasons often found in food or pharmaceutical where no dead space is allowed. Here bacteria 

zone conform which are sometimes difficult to clean. 
• 	 When measurement situations are difficult where either pressure instrument is difficult to read or install. 
• 	 For atmospheric or environmental contamination problem where adequate measurement must be made for 

safety reasons. 
• 	 When high over range protection is required. 

• Function 

Chemical seals are mainly used on pressure gauges with Bourdon tubes, pressure switches, pressure transmitters or 
pressure transducers. They can be directly attached to measuring instrument, or through a capillary line or a cooling 
element can be mounted between measuring instrument and chemical seal. 

The essential part of a chemical seal is a \the separating element. "Ibis can be a membrane (Diaphragm Seal), a tube 
(Inline seal) or an immersion tube shaft (Capsule seal), compare the simplified drawings ofthese three basic types below. 
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· Co. 
General Information 

The most current version is a diaphragm seal mounted to a Bourdon tube pressure gauge. Therefore we use this version 
as an example to describe construction and function: 

The pressure element of the gauge and the space behind the membrane form a completely sealed system, evacuated and 
then filled with a suitable filling liquid. The process medium reaches the membrane which deflects under pressure and 
causes a volume change inside the system. 

The membrane has to displace as much volume as the measuring element needs to indicate the pressure. The deflection 
of the membrane must stay below it's limit of elasticity which is determined by material, form, thickness and diameter of 
the membrane. 

The volume displaced by the membrane is called "displacement volume" or "operation volume". The volume that is 
necessary to cause the element to indicate the pressure is called "control volume" or "driving volume". 
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Gluck (India) lVl . Co. 
r Ch:mical Seals General Information 

Dia Irra m Seals, Inline Seals, Ca sale Seals 

• Particulars 

The influence of a chemical seal on the measuring result should be as small as possible. Iberefore it is important to take 
all operating conditions in to consideration when choosing a chemical seal, to find the most suitable version for an 
optimized measurement. 

Temperature 

The system is filled at ambient temperature, approx +27°C. A different temperature of the medium or the ambience at the 
measuring. point causes a volume change, which ch~ge~ the pressure inside of the filled system and may cause a . 
sigflificant indication error. 

This influence can be minimized by using the best suitable filling fluid. The volume respectively the space behind the 
membrane of the chemical seal should be as small as possible to reduce temperature caused errors. Also the diameter of 
the membrane is important for the temperature effect. The bigger the diameter the better the compensation of temperature 
caused volume change. 

For temperature higher than>t 100°C a. capillary line or a cooling element between measuring instrument and chemical 
seal is recommended, so that the measuring instrument can stay remote from the measuring point. Cooling elements as 
well as capillary lines reduce temperature arriving at the measuring instrument. 

Response Time 

Generally a chemical seal retards the reading of the instrument. Ibis can be desired for a better dampening effect on th," 
indicating instrument. 

The response time depends on the volume of the filling medium, the viscosity, the pressure range of the measuring 
instrument, the inner diameter and the length of a capillary line. . 

Height Difference 

When the measuring instrument and the chemical seal are not mounted on the same level, this difference in height 
influences the measurement through the hydrostatic pressure of the fluid column. Please specify a level difference when 
ordering, so we can take this into consideration for the calibration. 

Filling Fluid 

The filling fluid has to be suitable for working and ambient temperature, namely as well as for the possible minimum 
temperature as for the possible maximum temperature. Furthermore the filling liquid has to be compatible to the medium, 
especially when the instrument is used for oxygen or chlorine services or in food and dairy industries. It can never be 
fully precluded that through a damaged membrane filling fluid might drip into the process medium. 

Material 

The standard and common special materials for chemical seals resp. wetted parts are specified in our data sheets. Ifyou 
don't find the suitable material for your requirement, please contact us. We shall be pleased to offer individually on your 
specification. 

Capillary Line 

Capillary lines-are made of stainless steel with protection at both the ends. Optionally the capillary line can be supplied 
with flexible armour (stainless steel). The maximum possible length of the capillary line depends upon the pressure range 
and the chemical seal model. 
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I 
Gluck (India) Mfg. Co. .__.. __--.--_______G_;_I_._'----.····­

Chemical Seals IGeneral Information 
,-..Diaphragm Seals, Inline Seals, Capsule Seals. ~---ll__________ 

Attachment of outside bought Measuring Instruments 

Upon request we also attach measuring instrument from other manufacturers to our seals. 'Therefore we need a detailed 
description and user instruction of the instrument, so we can verify the suitability of the displacement volume of the 
selected seal. 

User Instruction 

Unfortunately chemical seals are often damaged by incorreet handling, The repair of instruments with chemical seals is 
very time consuming and expensive. Measuring instruments-with chemical' seal should therefore be handled very 
carefully. . 

Please note especially the following notes: 
• 	 Avoid touching ·the membrane inexpert It is very thin. Any contact with sharp instruments causes' damage. 

Chemical seal should never be cleaned with high pressure water or sharp instruments. 
• 	 Do not open any connection of the system. 
• 	 All those chemical seal supplied with filling screws which is sealed shall not be opened. 
• 	 When the capillary line is not welded but screwed to tbe chemical seal, this connection are also not allowed to 

be opened. .. . 

• 	 Do not use capillary at all for carrying or moving the instrument. 'The welding connections are not allowed to 
be stressed. The capillary line may never be buckled or bended. Buckling or bending causes an increased 
response time or even a leak, this means to damage the complete system. . 

• 	 Before you send an instrument back for repair service, please pay attention to clean all wetted parts carefully 
from the process medium, especially from any health effecting substances. You should state on the delivery 
notes for which medium the instrumenr was used. 

• 	 How to Order 

Besides the specification of the required measuring instrument enquiry or order needs to contain the following 
information: 

• 	 Model/Type of chemical seal (If already chosen; otherwise we will be pleased to help you selecting the suitable model) 

• 	 Material of construction for wetted parts 
• 	 Process connection 
• 	 Required Transmitting fluid 
• 	 Operating and maximum pressure 


Temperature at t!Je chemical seal; if changing: frem __ upto__ °C or OF 

• 	 Ambient temperature 
• 	 Minimum and maximum temperature in case of flush or other cleaning procedures 
• 	 When capillary extension is required, please specify further details as under; 

• 	 Length of extension 
• 	 Any difference in height between chemical seal and measuring instrument 
• 	 Mounting of the measuring instrument 

o 	 Bottom entry surface mounting i.e. Rear flange at the instrument 
o 	 Bottom entry yoke mounting i.e. Pipe clamp mounted on back of the case 
o 	 Back entry panel mounting i.e. Front flange at the instrument 
o 	 Back entry bracket mounting i.e. Bracket at the instrument and Case MOC shall be Aluminium 

black only. 
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Gluck (India) IVI.fg. Co. 
Chemical Seals IGeneral Information ]
Diaphragm Seals, lnli'!.~Seals, Capsule Seals -"-----------_.._--­

In our data sheets you find information about our standard models and 
configuratio1ls. Besides that we developed ill close cooperation with our customer 
numerous INDIVIDUAL TECHNICAL SOLUTIONS for pressure measurements. 

Please do not hesitate to contact us, it shall be our privilege to find the most suitable solution to your 
individual pressure measuring requirements. 

Gluck chemical seals are basically designed and categorized as under: 

• Sandwich Diaphragm Seals Prefixed as CS-S. 
• Welded Diaphragm One Piece Design Prefixed as CS-WI 
• Welded Diaphragm Two Piece Design Prefixed as CS-W2 
• Welded Diaphragm Three Piece Design Prefixed as CS-W3 

Please refer decoding information on each type of above seals for the general available option for its 
selection parameters. For every selection's detailed information refer Data I Specifi~ation sheets. 
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Gluck (India) If/frg. Co. 
IMODEL & Item Code Decoding o/Chemical IGeneral Information.. • -l 
l~~qls (Sandwich Diaphragm§ea!§l ____-'._._~~_~ ___ . __..____ ___ 

Considering large permutation and combination of various parameters for chemical seals it is must to 
have MODEL reference for identifying type of chemical seal in general with respect to its 
construction & type of process connection. All the chemical seals under Sandwich Diaphragm Seals 
type are prefixed with CS-S i.e. Chemical Seal - Sandwich type. Second parameter specifies 
construction & type of seal i.e. CS-S-XX where XXI has to be replaced as per Table-l hereunder. 

.~--~ 

r:r;;ble-l : Specifies construction &: Seal TV[Je (XXIl 
I TH Threaded Connection Seals (Male or Female) 

RF Regular Flanl4ed Connection Seals ~, IF I-Section Flanged Connection Seals· 
MT-TH Most Tapper Threaded Connection Se~ls (For High Viscous APPlicatiOiB 
TH-FL Threaded Connection Seals with flushin,!!: arrangements (Male or Female 
OF 

! TGF 
Open Type Flanged Connection Seals (Flush Diaphragm} 
Tongue & Groove Flanged Connection {For High Pressure} .. 

I 

I 

Further to MODEL reference it is must to identify the other parameters for the seal and the same are 
defined.below which form the specific item code for the seal. 

Item Code Generation: CS-S-XXI-XX2-XX3-XJ4-XXS-XX6-XX7-XXS 
Please refer Table-2 to 8 hereunder for values of each parameter to be replaced for XX2 to S 
respectively. 

.-----~.-.----.ITable-2: Specifies MOC of To/!. Housing (XXU I 
i MSB Carbon Steel Black Coated -1MSP Carbon Steel Plated 

S4 Stainless Steel 304 
S6 Stainless Steel 316 
FRG Forged Flange (For the Forging grade data sheet is to be referred} ._3 

S6L 
.tviN 
HC 

.Table-4: Sp~cifies Protection on Bottom Housing (XX4l 
NA 
PTC 
PTL 
PVC 
PVL 
RL 

Not Applicable 
PTFE Coated 

.---.~.~ 

PTFELined 
PVC Coated 
PVC Lined 

~ 

Rubber Lined 
..~. 
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Gluck_(Ind~l!/Mfg. Co. _ 
MODEL & Item Code Decoding oFChemical 

'J General Information [Seals (Sandwich Diaphragm Seals) ______---'--__ 

MN 
He 

Table-5: Specijif!§.11-lgc o{Pi~-h-r~-~~~~-_-_-======-__-_-_--_-======l
Stainless Steel 316 


S6L 

S6 

Stainless Steel 316L ~------- -.~~-§Monel 
Hestalloy 'C' 

IN I Ineonnel _____________ _ _ I8'] -~Ni'k"-200 	 ~---- --1 
N4 I Niekle-400 --~---------~----~---------1 
l~ I Tanta!u=:Jn::.:..-_______ ......J 

~ , 

For understanding item code refer an example of item code: 

CS-S-TH-MSB-S6-NA-S6-PTC-A60-R 

This specifies Chemical Seal Parameters as under: 

o cs : Chemical Seal 
o S : Sandwich Diaphragm Type 
o TH : Threaded Connection (For Size and Type Data/Specification sheet to refer) 
o MSB : Top Housing CS Black Coated 
o S6 : Bottom Housing Stainless Steel 316 
o NA : Bottom Housing Protection not Applicable 
o S6 : Diaphragm (Membrane) of Stainless Steel 316 
o PTC : Diaphragm protected with Teflon Coating 
o 	 A54 : Asbestos Gasket of Grade-60 of Champion Make Acid Proof Temp. 210°C 

& Pressure 150 Kg/cml. 
o R : Regular Pressure Range i.e. 0-1 up to 25 Kg/cml 

In addition to above for filling fluid, mounting information, Bourdon Gauge type to be 
attached to the seal refer specific data sheet. 
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Gluck (India) Mfg. Co. Chemical Seal Unit (Sandwich Diaphragm Type) Series CS-S 

Ghatkopar (West), Mumba; - 400086. having threaded process connection 
REV 0 

Gluck chemical seals are used wherever it is necessary to avoid direct contact of the pressure gauge with the measured medium, like I) The 
process fluid being measured would contain solid particies or viscous which would nonnally clog the pressure element. 2) Pressure element 
materials capable of withstanding corrosive effecls of certain fluids are not available. 3) The process fluid might freeze due to changes in 
ambient temperature and damage the element. This is a common occurrence in the chemical, petrochemical, food and paper industries or 
wherever special process techniques takes place. Chemical seals transmit the pressure from a process fluid to a pressure instrument and act as 
an isolating element. 

Bourdon tube pressure gauges or pressure transducers or pressure switchcs are used for the indicatiOn/controlling of measured value 
Chemical seals are designed for the pressure ranges 0/0.6 bar (0110 PSI) to 0/800 bar (0/10000 PSI). In most cases pressure instrument is 
directly mounted on the chemical seal, hut a separation of the chemical seal and pressure instrument is possible, In this case, a flexible 
connection line or capillary tube is installed between the chemical seal and pressure instrument. 

The volume in the pressure sensor and in the bourdon tube measuring system is completely filled with a liquid, Tbe pressure acts on the 
process side of the sensor only. Pressure changes are transmitted to the measming system of the pressure instrument by the filling liquid i.e. 
transmitting fluid. . . 
As the ·entire system· is filled, the comiection between the pressure senSor and pressure· instrumeht call not be separat~d. Both pans are sealed 
to avoid tampering 

MODEL/TYPE CS-S-TH I 
SPECIFICAnON Remark 

Type Direct mounting chemical seal 

Top Housing 5.5.304 2) 

Sensing MOC Diaphragm I Membrane ofS.S. 316 2) 

Element Protee. PTFE (Teflon) Coated 

Bottom MOC S.S.316 2) 

Housing Protee. None 

Packing Material Fibre Asbestos Acid proof gaskets 

Transmitting Fluid Silicone Oil (General Use) 

Process Type Threaded Connection 

Conn. Size 1I2" NPT(M) 

Capillary Not applicable Length: Not applicable 2) 

Capillary Protee. Not applicable 2) 

P<cessure Instr. Seal shall be attached to Bourdon Gauge Mode! ;- 8S-BD 1) 

Optional Req. Not applicable 

Accessories I 
(Suitable to Gauge Conn.) I 
Notes & Deviation: 

1) For detail specification of Pressure Instrument, please refer attached specification sheet of specified Model. 

Seal shall be assembled with pressure instrument at our works and shall be supplied as a single unit. 
2) For steel alloys offered gradc of material is as minimum and better can be offered at our options. 

Our Ref. YYPfTIL-WWSIIQfEIOO6/09 Dtd 16.04.2009 ISO!J()f)1:20iJ0 

-rIJYr. Ref. OC-7833 PO 3841 
~ttJlied 

No. 29!77 

Project MIs. Cairn Energy India Ply. Ltd. I Condensate Polishing System 

Client Mis. Thennax Limited (WWSIWTP), Pune For Gluck (India) Mfg. Co., 
Consultant L&T Limited., India Faridabad & Baroda 
Repl'esentative Ganu 

Purpose Final Submission (Sign) 
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Gluck (India) Mfg. Co. Industrial weather proof stainless steel case Series BTW-S 

Ghatkopar (West), Mumbai - 400086, bourdon gauge with stainless steel internals 
REV 0 

Universal Stainless Steel Bourdon Type Gauge; Many applications require pressure gauges, vvhieh must remain fully functional under 
extreme operating condition such as aggressive fluids under pressure or aggressive environments In this case the materials used for th.:: 
pressure gauges components must be selected with particular care, 
Gluck high quality pressure gauges are built with stainless, chrome- nickel steels (i,e, S,S,3J6), 'They can be used under all operational 
conditions, practically without limitations, Their concept combines sturdy design and high measuring accuracy, 
The pressure gauges are suitable for extreme measuring conditions, Variable designs and materials enable them to meet the requirements of 
virtually all-international pressure gauge standards, The gauges can be used for all liquids and gases used in processes except for those having 
a high viscosity, or which are liable to crystallized. 

MODEL I TYPE I 8S-BD I 
SPECIFICATION Remark 

Nominal Dial Size 150 mm (6") 

Case & Bezel S.S. 304 semi glossy finished case with bayonet lock tvpe S,S, 304 bezel 1) 

Enclosure IP-65 asperlS-13947(Part-l)-1993 

Dial & Graduation Aluminium or ABS Plastic, Black markings on white dial 

Sensing Element Bourdon Tube ofS.S, 316 «100 Kg/Cm': C-type & :> 100 Kg/Cm': Helical Tvpe) i) 
Shank I Socket S,S.316 iT 
Movement S.S. 304 (Ratio <16 Kg/Cm': 1:11 & > 16 Kg/Cm': 1:18) l) 

Pointer Black, aluminium or tin or 5S (Shall depend on range & selected by us) 

Window Shatter Proof Glass -= 
Blow Out Prot. Neoprene at back ofthe case 

Over RaJ!ge Safety 130% ofFSD (Confirming to IS-3624 Para 14,3) 

Zero Adjustment Internal provided on pointer 

~oper, Temp', Ambient -20., .+60°C Medium: +200 °C (FOf higher temperature use siphon) 

ts Argon Arc welded and stress relieved 

AccuraIT ± 1% ofFSD (Class 1 as per EN·837-1 or Class IE a3 pcrIS-3624) 

Mounting Bottom entry direet mounting 

Process COIIII. 3/8" BSP (M) 

Accessories I 
(Suitable to Gauge Conn,) I . 
Notes & Del'iation: 

1) For steel alloys offer~d grade ofmaterial is as minimum and better can be offered at our options. 

Our Ref. YYPffIL-WWSIIQIEIOO6/09 DId 16.04.2009 IS09(J(J1,Z()()o 

illll1JiYr, Ref. OC-7833 PO 3841 
C<rlif...J 
ND,29177 

Project MIs, Cairn Energy India Ply. Ltd, I Condensate Polishing System 
!~tc.~'S 

Client Mis. Thermax Limited (WWSfWTP). Pune For Gluck (India) Mfg. Co., 
Consultant L&T Limited" India Faridabad & Baroda 
Representative Ganu 
Purpose Final Submission (Sign) 
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Gluck (India) Mfg. Co. 
Ghalkopar (West), Mumbai - 400 086. 

. I 
SHiesChemical Seal Unit (Sandwich Diaphragm Typp) l 

having flanged process connection I 
REV 

(,S-8 

0 

Gluck chemical seals are used wherever it is necessary to avoid direct contact of the pressure gauge with the measured medium, like I) The 
process fluid being measured would contain solid particles or viscous which would normally clog the pressure element. 2) Pressure clemen 
materials capable of withstanding corrosive effects of certain fluids are not available. 3) The process fluid might freeze due to changes In 

ambient temperature and damage the element. This is a common occurrence in the chemical, petrochemical, food and paper industries or 
wherever special process techniques takes place. Chemical transmit the pressure from a process fluid to a pressure instrument and act as an 
isolating element. 

Bourdon tube pressure gauges or pressure transducers or pressure switches are used for the indication/controlling of measured value. Chemical 
seals are designed for the pressure ranges 0/0.6 bar (0/10 PSI) to 0/800 bar (0/10000 PSI). In most cases pressure instrument is directly mounted 
on the chemical seal, but a separation of the chemical seal and pressure instrument is possible. In this case, a flexible connection line or capillary 
tube is installed between the chemical seal and pressure instrument. 

The volume in the pressure sensor and in the bourdon tube measuring system is completely filled with a liquid. The pressure acts on the process 
side of the sensor only. Pressure changes are transmitted to the measuring system of the pressure instrument by the filling liquid i.e. transmitting 
fluid. --­
As the entire system is filled, the connection between the pressure sensor and pressure instrU'ment can not be separated Bothp&rts are. sealed to 
av.oid tampering. 

MODEL/TYPE CS-S-RF I 
SPECIFICAnON Remark 

Type Direct mounting chemical seal 

Top Housing S.S.304 2) 

Sensing 

Element 

MOC Diaphragm/ Membrane ofS.S. 316 2) 

Protec. PTFE (Teflon) Coated 

Bottom 

Housing 

MOC S.S.316 2) 

Protcc. None 

Packing Material Acid proof gaskets 

Transmitting Fluid Silicone Oil (General Use) 

Process 

Conn. 

Type Flanged Connection 

Size I" (25 NB) ANSI B 16-5 #1501bs RF 

Mounting Info. Seal shall be mounted on to line flange using nut & bolt. (Not in our scope of supply) 

Capillary Not applicable Length: Not applicable 2) 

Capillary Protec. Not applicable . 2) 

Pressure Instr. Seal shall be attached to Bou~don Gauge Model :- 8SG-BD I) 

Optional Req. Not applicable • 
Accessories 
(Suitable to Gauge Conn.) 

l 
I 

Notes & Deviation: 

1) For detail specification of Pressure Instrument, please refer attached specification sheet of specified Model. 

Seal shall be assembled with pressure instrument at our works and shall be supplied as a single unit. 
2) For steel alloys offered grade of material is as minimum and better can be offered at our options. 

Our Ref. 

Yr. Ref. 
lrYPfTIL-VVVVSII()fElO06/09 Dtd 16.04.2009 
OC-7833 PO 3841 

lSO!KJlll:Z(JI)IJ 
Certified 
No.Z9!ll .IIJI

Project MIs. Cairn Energy India Ply. Ltd. 1Condensate Polishing System 

Client 

Consultant 

Mis. Thennax Limited (VVVVS/VVTP), Pune For Gluck (India) Mfg. Co., 

(Sign) 

L&T Limited., India Faridabad & Baroda 

Representative Ganu 

Purpose Final Submission 
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Gluck (India) Mfg. Co. Industrial weather proof stainless steel case Series BTW-S 

Ghatkopar (West), Mumbai ­ 400 086. bourdon gauge with stainless steel internals 
REV 0 

Universal Stainless Steel Bourdon Type Gauge: Many applications require pressure gauges, WhlCh must remain fully functional under 
extreme operating condition such as aggressive fluids under pressure or aggressive environments. In this case the materials used for the pressure 
gauges components must be selected with particular care. 
Gluck high quality pressure gauges are built with stainless, chrome- nickel steels (i.e. S.S.3J6).-'fhey can be used under all operational 
conditions, practically without limitations. Their concept combines sturdy design and high measuring accuracy. 
The pressure gauges are suitable for extreme measuring conditions. Variable designs and materials enable them to meet the requirements 01 
virtually all-international pressure gauge standards. The gauges can be used for all liquids and gases used in processes except for those having a 
high viscosity, or which are liable to crystallized. 

MODEL/TYPE 8SG-BD I 
SPECIFICAnON Remark 

Nominal Dial Size 150 mm (6") -
Case &.BezeJ . S:S. 304 semi· glossy finished case with bayonet lock type S.S. 304 bezel l) 

Enclosure . IP-65 asperIS-I3947 (part-I) - 1993 

Dial & Graduation Aluminium or ABS Plastic, Black markings on white dial 

Sensin2 Element Bourdon Tube ofS.S. 316 «100 Kg/Cm2 : C-type & > 100 Kg/Cm2 : Helical Tvpe) I) 

Shank / Socket S.S.316 I) 
Movement S.S. 304 (Ratio <16 Kg/Cm': I: II & > 16 Kg/Cm': I: 18) l) 
Pointer Black, aluminium or tin or SS (Shall depend on range & selected by us) 

Window Shatter Proof Glass . 
Blow Out Prot. Nitrile Bleeder at top of the case 

Over Ran2e Safety 130% ofESD ( Continning to IS-3624 Para 14,3) 

Zero Adjustment Internal, provided on pointer 

Max. Oper. Temp. Ambient: -20 ...+60 PC Medium: +200 °C (For higher temperature use siphon) 

Joints Argon Arc welded and stress relieved 

Accuracy ± I%ofFSD (Class I as per EN-837-1 or Class IB as per IS-3624) 

l\-Iountin:;: Bottom entry direct mounting 

Process Conn. 3/8" BSP (M) 

Accessories Glycerine Filled Case I 
(Suitable to Gauge Conn.) Built-in-snubber I 

, 
Notes & Deviation: 

I) For steel alloys offered grade of material is as minimum and better can be offered at our options. 

Our Ref. YYPITIL-WWSIIQIE/OO6/09 Dtd 16.04.2009 150_1:ZI1/11J 

DImYr. Ref. OC-7833 PO 3841 
CerliJjfll 

No.Z9177 

Project Mis. Cairn Energy India Ply. Ltd. / Condensate Polishing System 
Client f\.lIs. Thermax Limited (WWS/WTP), Punc For Gluck (India) Mfg. Co., 
Consultant L&T Limited., India Faridabad & Baroda 
Representath'e Ganu 
Purpose Final Submission (Sign) 
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REPLIES TO THE COMMENT ON ROTAMETER. DATA SHEET REV 00 VIDE MAIL DATED 31/08/09 
 
 
PROJECT: PRAGATI-III COMBINED CYCLE POWER PROJECT 1500MW (NOMINAL) 
CUSTOMER: PRAGATI POWER CORPORATION LIMITED 
CONSULTANT: NTPC LIMITED, CONSULTANCY WING 
BHEL  DOCUMENT NO: PE-VO-314-156-A108 
THERMAX DOCUMENT NO: WHJBA00015 REV.00 
 
 

ROTMETER 
 

S.NO COMMENT THERMAX REPLY REMARKS 

I Pipe material CS Noted & data sheet is revised accordingly  

II Tube in SS 316 Borosilicate glass is suitable for application & same 
is mention in data sheet 

 

III Frame & wetted part is in SS 316 
Rotameter is for water application. Hence frame is 
in MS & wetted parts is in CS is suitable for process 
Application. 

 

IV Hosing protection class: IP-55 Noted & Confirmed   
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1 8/9/2009 SKS AVS

0 14/8/2009 SKS AVS

Rev. No Date Prepared By Released By

SSF PLANT

REVISED AS PER 
BHEL COMMENT APU

FOR APPROVAL APU

Description Reviewed By

THERMAX LIMITED
PUNE

PROJECT PRAGATI-III COMBINED CYCLE POWER PROJECT 
1500MW(NOMINAL).

CUSTOMER:

PRAGATI POWER CORPORTION LIMITED (PPCL)

CONSULTANT:

NTPC LIMITED, CONSULTANCY WING

DATA SHEET FOR ROTAMETER

THERMAX DOC.NO.:
BHEL DOC. NO. :PE-VO-314-156A-A116 REV. NO : 01

WHJBA00015 

BHARAT HEAVY ELECTRICALS LTD
POWER SECTOR

PROJECT ENGINEERING MANAGEMENT
NOIDA
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1 TAG NO.                                     

2

3

4

5 PRIMARY ELEMENT

6

7

8

9

10

11 LINE SIZE NB MATERIAL

12 ACTUAL DIA OD & ID mm

13

14 SCALE GRADUATION

15 LOCATION CONN. & SIZE

16 CONFIGURATION -- INLET

17

18

19 FACE TO FACE DISTANCE

20

21 PIPE CONNECTION

22 PACKING MATERIAL

23 FLOW RANGE Cu.m/Hr

24 TUBE RATING Kg/Sq.cm (G)

25

26

27

28 PROCESS PIPE MATERIAL

29

30 MODEL NO.                                 

31

32

33

34

35

36

37

38

39

2 8/9/2009 SKS APU AVS

1 14/8/2009 SKS APU AVS

0 7/7/2009 SKS APU AVS

Rev Date Prepd by Chkd by App by

HOUSING PROTECTION CLASS IP 55 IP 55 IP 55

20

44 - 220

20

44 - 220

20

FLANGED

44 - 220

ANSI B16.9,SCH 20

PTFE

FLANGED FLANGED

PTFE

D & D/2 D & D/2

PTFE

TOP

SCHEDULE OF PIPE

ANODISED ALLUMINIUM ANODISED ALLUMINIUM ANODISED ALLUMINIUMSCALE MOC

500 MM

D & D/2

500 MM 500 MM

200 CS

219.10  /  206.4

25 NB

IN M3/HR

200 CS

BOTTOMBOTTOM

200 CS

25 NB

IN M3/HR

OPERATING PRESSURE  

OPERATING TEMP. DEG CEN

219.10 /  206.4

ACCURACY

25 NB

Specification No

219.10  /  206.4

Sai Chambers, Wakadewadi

TOP

BOTTOM

CONFIGURATION -- OUTLET

LOCATION

TOP

DP ACROSS ROTAMETER (at max flow)

ANSI B16.9,SCH 20 ANSI B16.9,SCH 20

TYPE OF BYPASS CONNECTION

SCALE LENGTH

PROCESS MAX PRESS. Kg/Sq.cm

MAKE

METER SIZE

DENSITY OF THE MEDIUM

ROTAMETERS (VARIABLE AREA)

WATER

1

TYPE BY-PASS

FI-403FI-401 FI-402

WATER

ORIFICE ORIFICE

FLOW RATE NOR :  MAX m3/Hr

FLUID

1 1

BY-PASS

WATER

163 / 180 163 / 180

2 kG/CM2 2 kG/CM2

AMB AMB

INLET OF AVGF - 3

QTY

ORIFICE

BY-PASS

INLET OF AVGF - 1 INLET OF AVGF - 2

± 2% OF FS± 2% OF FS ± 2% OF FS

IN M3/HR

11 1

2 kG/CM2

163 / 180

AMB

175 - 200175 - 200 175 - 200

EUREKAEUREKA EUREKA

5

CS

5 5

SS 316

CS

25 NB

BPD-CS-200-PG-3 BPD-CS-200-PG-3

25 NB 25 NB

BPD-CS-200-PG-3

CS

2500 mm H2O2500 mm H2O 2500 mm H2O

BORO SILICATEBORO SILICATE BORO SILICATE

SS 316SS 316

CSCS CS

MSMS MS

ANSI B 16.5, 150#ANSI B 16.5, 150# ANSI B 16.5, 150#

SS 316

2  OF 5

SH NO

CONSULTANT:-  NTPC - CONSULTANCY WING

QTY :- 03
PROJECT:SIDE STREAM FILTRATION PLANT

MAKE:EUREKA

THERMAX LIMITED

WHJBA00015 Pune 411 003 (INDIA)

O.C NO: 630125

Water & Waste Solutions OWNER: PRAGATI POWER CORPORATION 
LTD.,DELHI

SS 316

FLOAT

FRAME

WETTED PARTS

ORIFICE

TUBE

SS 316

FLANGE CONNECTION
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1 TAG NO.                                     

2

3

4

5 PRIMARY ELEMENT

6

7

8

9

10

11 LINE SIZE NB MATERIAL

12 ACTUAL DIA OD & ID mm

13

14 SCALE GRADUATION

15 LOCATION CONN. & SIZE

16 CONFIGURATION -- INLET

17

18

19 FACE TO FACE DISTANCE

20

21 PIPE CONNECTION

22 PACKING MATERIAL

23 FLOW RANGE Cu.m/Hr

24 TUBE RATING Kg/Sq.cm (G)

25

26

27

28 PROCESS PIPE MATERIAL

29

30 MODEL NO.                                 

31

32

33

34

35

36

37

38

38

2 8/9/2009 SKS APU AVS

1 14/8/2009 SKS APU AVS

0 7/7/2009 SKS APU AVS

Rev Date Prepd by Chkd by App by

HOUSING PROTECTION CLASS IP 55 IP 55 IP 55

Pune 411 003 (INDIA) CONSULTANT:-  NTPC - CONSULTANCY WING WHJBA00015 3  OF 5

QTY :- 03
PROJECT:SIDE STREAM FILTRATION PLANT

MAKE:EUREKA

THERMAX LIMITED O.C NO: 630125

Water & Waste Solutions OWNER: PRAGATI POWER CORPORATION 
LTD.,DELHISai Chambers, Wakadewadi Specification No SH NO

WETTED PARTS CS CS CS

FLANGE CONNECTION ANSI B 16.5, 150# ANSI B 16.5, 150# ANSI B 16.5, 150#

ORIFICE SS 316 SS 316 SS 316

FRAME MS MS MS

25 NB 25 NB

TUBE BORO SILICATE BORO SILICATE BORO SILICATE

FLOAT SS 316 SS 316 SS 316

MAKE EUREKA EUREKA EUREKA

DP ACROSS ROTAMETER (at max flow) 2500 mm H2O 2500 mm H2O 2500 mm H2O

METER SIZE 25 NB

BPD-CS-200-PG-3 BPD-CS-200-PG-3 BPD-CS-200-PG-3

PROCESS MAX PRESS. Kg/Sq.cm 5 5 5

CS CS CS

SCALE LENGTH 175 - 200 175 - 200 175 - 200

SCALE MOC ANODISED ALLUMINIUM ANODISED ALLUMINIUM ANODISED ALLUMINIUM

44 - 220 44 - 220 44 - 220

20 20 20

FLANGED FLANGED FLANGED

PTFE PTFE PTFE

TOP

500 MM 500 MM 500 MM

TYPE OF BYPASS CONNECTION D & D/2 D & D/2 D & D/2

BOTTOM BOTTOM BOTTOM

SCHEDULE OF PIPE ANSI B16.9,SCH 20 ANSI B16.9,SCH 20 ANSI B16.9,SCH 20

CONFIGURATION -- OUTLET TOP TOP

ACCURACY ± 2% OF FS ± 2% OF FS ± 2% OF FS

25 NB 25 NB 25 NB

IN M3/HR IN M3/HR IN M3/HR

200 CS 200 CS 200 CS

219.10  /  206.4 219.10  /  206.4 219.10 /  206.4

OPERATING TEMP. DEG CEN AMB AMB AMB

OPERATING PRESSURE  2 kG/CM2 2 kG/CM2 2 kG/CM2
FLOW RATE NOR :  MAX m3/Hr 163 / 180 163 / 180 163 / 180

DENSITY OF THE MEDIUM 1 1 1

ORIFICE ORIFICE ORIFICE

FLUID WATER WATER WATER

TYPE BY-PASS BY-PASS BY-PASS

QTY 1 1 1

LOCATION INLET OF AVGF - 4 INLET OF AVGF - 5 INLET OF AVGF - 6

ROTAMETERS

FI-404 FI-405 FI-406
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1 TAG NO.                                     

2

3

4

5 PRIMARY ELEMENT

6

7

8

9

10

11 LINE SIZE NB MATERIAL

12 ACTUAL DIA OD & ID mm

13

14 SCALE GRADUATION

15 LOCATION CONN. & SIZE

16 CONFIGURATION -- INLET

17

18

19 FACE TO FACE DISTANCE

20

21 PIPE CONNECTION

22 PACKING MATERIAL

23 FLOW RANGE Cu.m/Hr

24 TUBE RATING Kg/Sq.cm (G)

25

26

27

28 PROCESS PIPE MATERIAL

29

30 MODEL NO.                                 

31

32

33

34

35

36

37

38

38

2 8/9/2009 SKS APU AVS

1 14/8/2009 SKS APU AVS

0 7/7/2009 SKS APU AVS

Rev Date Prepd by Chkd by App by

HOUSING PROTECTION CLASS IP 55 IP 55 IP 55

Pune 411 003 (INDIA) CONSULTANT:-  NTPC - CONSULTANCY WING WHJBA00015 4  OF 5

QTY :- 03
PROJECT:SIDE STREAM FILTRATION PLANT

MAKE:EUREKA

THERMAX LIMITED O.C NO: 630125

Water & Waste Solutions OWNER: PRAGATI POWER CORPORATION 
LTD.,DELHISai Chambers, Wakadewadi Specification No SH NO

WETTED PARTS CS CS CS

FLANGE CONNECTION ANSI B 16.5, 150# ANSI B 16.5, 150# ANSI B 16.5, 150#

ORIFICE SS 316 SS 316 SS 316

FRAME MS MS MS

25 NB 25 NB

TUBE BORO SILICATE BORO SILICATE BORO SILICATE

FLOAT SS 316 SS 316 SS 316

MAKE EUREKA EUREKA EUREKA

DP ACROSS ROTAMETER (at max flow) 2500 mm H20 2500 mm H20 2500 mm H20

METER SIZE 25 NB

BPD-CS-250-PG-3 BPD-CS-250-PG-3 BPD-CS-250-PG-3

PROCESS MAX PRESS. Kg/Sq.cm 5 5 5

CS CS CS

SCALE LENGTH 175 - 200 175 - 200 175 - 200

SCALE MOC ANODISED ALLUMINIUM ANODISED ALLUMINIUM ANODISED ALLUMINIUM

44 - 220 44 - 220 44 - 220

20 20 20

FLANGED FLANGED FLANGED

PTFE PTFE PTFE

TOP

500 MM 500 MM 500 MM

TYPE OF BYPASS CONNECTION D & D/2 D & D/2 D & D/2

BOTTOM BOTTOM BOTTOM

SCHEDULE OF PIPE ANSI B16.9,SCH 20 ANSI B16.9,SCH 20 ANSI B16.9,SCH 20

CONFIGURATION -- OUTLET TOP TOP

ACCURACY ± 2% OF FS ± 2% OF FS ± 2% OF FS

25 NB 25 NB 25 NB

IN M3/HR IN M3/HR IN M3/HR

250 CS 250 CS 250 CS

273.0  /  260.3 273.0  /  260.3 273.0  /  260.3

OPERATING TEMP. DEG CEN AMB AMB AMB

OPERATING PRESSURE  2 kG/CM2 2 kG/CM2 2 kG/CM2
FLOW RATE NOR :  MAX m3/Hr 163 / 180 163 / 180 163 / 180

DENSITY OF THE MEDIUM 1 1 1

ORIFICE ORIFICE ORIFICE

FLUID WATER WATER WATER

TYPE BY-PASS BY-PASS BY-PASS

QTY 1 1 1

LOCATION OUTLET OF AVGF - 1 OUTLET OF AVGF - 2 OUTLET OF AVGF - 3

ROTAMETERS

FI-407 FI-408 FI-409
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1 TAG NO.                                     

2

3

4

5 PRIMARY ELEMENT

6

7

8

9

10

11 LINE SIZE NB MATERIAL

12 ACTUAL DIA OD & ID mm

13

14 SCALE GRADUATION

15 LOCATION CONN. & SIZE

16 CONFIGURATION -- INLET

17

18

19 FACE TO FACE DISTANCE

20

21 PIPE CONNECTION

22 PACKING MATERIAL

23 FLOW RANGE Cu.m/Hr

24 TUBE RATING Kg/Sq.cm (G)

25

26

27

28 PROCESS PIPE MATERIAL

29

30 MODEL NO.                                 

31

32

33

34

35

36

37

38

38

2 8/9/2009 SKS APU AVS

1 14/8/2009 SKS APU AVS

0 7/7/2009 SKS APU AVS

Rev Date Prepd by Chkd by App by

HOUSING PROTECTION CLASS IP 55 IP 55 IP 55

Pune 411 003 (INDIA) CONSULTANT:-  NTPC - CONSULTANCY WING WHJBA00015 5  OF 5

QTY :- 03
PROJECT:SIDE STREAM FILTRATION PLANT

MAKE:EUREKA

THERMAX LIMITED O.C NO: 630125

Water & Waste Solutions OWNER: PRAGATI POWER CORPORATION 
LTD.,DELHISai Chambers, Wakadewadi Specification No SH NO

WETTED PARTS CS CS CS

FLANGE CONNECTION ANSI B 16.5, 150# ANSI B 16.5, 150# ANSI B 16.5, 150#

ORIFICE SS 316 SS 316 SS 316

FRAME MS MS MS

25 NB 25 NB

TUBE BORO SILICATE BORO SILICATE BORO SILICATE

FLOAT SS 316 SS 316 SS 316

MAKE EUREKA EUREKA EUREKA

DP ACROSS ROTAMETER (at max flow) 2500 mm H20 2500 mm H20 2500 mm H20

METER SIZE 25 NB

BPD-CS-250-PG-3 BPD-CS-250-PG-3 BPD-CS-250-PG-3

PROCESS MAX PRESS. Kg/Sq.cm 5 5 5

CS CS CS

SCALE LENGTH 175 - 200 175 - 200 175 - 200

SCALE MOC ANODISED ALLUMINIUM ANODISED ALLUMINIUM ANODISED ALLUMINIUM

44 - 220 44 - 220 44 - 220

20 20 20

FLANGED FLANGED FLANGED

PTFE PTFE PTFE

TOP

500 MM 500 MM 500 MM

TYPE OF BYPASS CONNECTION D & D/2 D & D/2 D & D/2

BOTTOM BOTTOM BOTTOM

SCHEDULE OF PIPE ANSI B16.9,SCH 20 ANSI B16.9,SCH 20 ANSI B16.9,SCH 20

CONFIGURATION -- OUTLET TOP TOP

ACCURACY ± 2% OF FS ± 2% OF FS ± 2% OF FS

25 NB 25 NB 25 NB

IN M3/HR IN M3/HR IN M3/HR

250 CS 250 CS 250 CS

273.0  /  260.3 273.0  /  260.3 273.0  /  260.3

OPERATING TEMP. DEG CEN AMB AMB AMB

OPERATING PRESSURE  2 kG/CM2 2 kG/CM2 2 kG/CM2
FLOW RATE NOR :  MAX m3/Hr 163 / 180 163 / 180 163 / 180

DENSITY OF THE MEDIUM 1 1 1

ORIFICE ORIFICE ORIFICE

FLUID WATER WATER WATER

TYPE BY-PASS BY-PASS BY-PASS

QTY 1 1 1

LOCATION OUTLET OF AVGF - 4 OUTLET OF AVGF - 5 OUTLET OF AVGF - 6

ROTAMETERS

FI-410 FI-411 FI-412
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DS No.
Rev.No.
Date

ITEM COMPUTER
MAKE HP/DELL

SPECIFICATIONS

Configuration Intel Pentium Processor

2 GB RAM

160 GB HDD

2.8 GHz

48 X DVD Read & Write drive
3 1/2" Floppy Drive

Optical Mouse.

104 keys standard keyboard.

2 Ethernet ports

2 Serial port

1 Parallel port

6 USB ports

Operating System : Windows XP Prof with Media & Antivirus

TECHNICAL SPECIFICATIONS/         
DATA SHEET

WPP09-007-000-058/BOI

5

M/s. BHARAT HEAVY ELECTRICALS LTD

information taken therefrom be disclosed, without the prior consent in writing of GE Fanuc Systems Ltd.

13-Feb-10

SHAN KSPREPARED CHKD & APPD
PROJECT

M/s. PRAGATI POWER CORPORATION LIMITED (PPCL)

PRAGATI-III COMBINED CYCLE POWER PROJECT 1500MW(NOMINAL)

CONSULTANT NTPC LIMITED, CONSUTANCY WING

This Specification and copyright therein are the property of GE Fanuc Systems Ltd.,  and all information

which it contains is confidential.  The Specification must not be reproduced or disclosed, nor must any

CUSTOMER
END USER

Sheet 2 of 7
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3062066
Text Box
Latest windows professional & Antivirus

3062066
Text Box
MONITOR as per below specification



DS No.
Rev.No.
Date

ITEM MONITOR-22 INCH
MAKE DELL

SPECIFICATIONS

Display Type Flat panel display / TFT active matrix

Display
Diagonal Size 22 in - Widescreen

Viewable Size 22 in

Max Resolution 1680 x 1050

Max Sync Rate (V x H) 75 Hz x 83 KHz

Video Bandwidth 146 MHz

Response Time 5 ms

Display Pos. Adjustments Tilt

Signal Input DVI-D, VGA

Features HDCP

Video Input
Analog video signal RGB

Digital video standard Digital Visual Interface (DVI)

Power
Input Voltage 100-240VAC
Power consumption 90VA

CONSULTANT

PRAGATI-III COMBINED CYCLE POWER PROJECT 1500MW(NOMINAL)PROJECT

information taken therefrom be disclosed, without the prior consent in writing of GE Fanuc Systems Ltd.

CHKD & APPDSHAN KSPREPARED
This Specification and copyright therein are the property of GE Fanuc Systems Ltd.,  and all information

which it contains is confidential.  The Specification must not be reproduced or disclosed, nor must any
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DS No.
Rev.No.
Date

MODULE CAT No. IC693PWR331
MODULE NAME POWER SUPPLY MODULE

Module Specifications

2009-12-18

M/s. PRAGATI POWER CORPORATION LIMITED (PPCL)

PRAGATI-III COMBINED CYCLE POWER PROJECT 1500MW(NOMINAL)

TECHNICAL SPECIFICATIONS/         
DATA SHEET

WPP09-007-000-058/HW

3

CONSULTANT NTPC LIMITED, CONSUTANCY WING

PROJECT

CUSTOMER
END USER

M/s. BHARAT HEAVY ELECTRICALS LTD

information taken therefrom be disclosed, without the prior consent in writing of GE Fanuc Systems Ltd.
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Sheet 3 of 14

THIS IS A PART OF TECHNICAL SPECIFICATION NO. PE-TS-314-158-A001M

Page 275 of 284



DS No.
Rev.No.
Date

ITEM MONITOR-22 INCH
MAKE DELL

SPECIFICATIONS

Display Type Flat panel display / TFT active matrix

Display
Diagonal Size 22 in - Widescreen

Viewable Size 22 in

Max Resolution 1680 x 1050

Max Sync Rate (V x H) 75 Hz x 83 KHz

Video Bandwidth 146 MHz

Response Time 5 ms

Display Pos. Adjustments Tilt

Signal Input DVI-D, VGA

Features HDCP

Video Input
Analog video signal RGB

Digital video standard Digital Visual Interface (DVI)

Power
Input Voltage 100-240VAC
Power consumption 90VA

NTPC LIMITED, CONSUTANCY WING

CUSTOMER
END USER

TECHNICAL SPECIFICATIONS/         
DATA SHEET

WPP09-007-000-058/BOI

5

M/s. BHARAT HEAVY ELECTRICALS LTD

13-Feb-10

M/s. PRAGATI POWER CORPORATION LIMITED (PPCL)

CONSULTANT

PRAGATI-III COMBINED CYCLE POWER PROJECT 1500MW(NOMINAL)PROJECT
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DS No.
Rev.No.
Date

ITEM A3 COLOUR INKJET PRINTER
MAKE HP

SPECIFICATIONS

CONSULTANT NTPC LIMITED, CONSUTANCY WING

TECHNICAL SPECIFICATIONS/         
DATA SHEET

WPP09-007-000-058/BOI

5
13-Feb-10

Print speed Draft: up to 21 ppm; laser quality: 6 ppm; Best: up to 3.7 ppm

Resolution up to 4800 by 1200-optimized dpi color printing on premium photo papers

PREPARED CHKD & APPDSHAN KS

This Specification and copyright therein are the property of GE Fanuc Systems Ltd.,  and all information

which it contains is confidential.  The Specification must not be reproduced or disclosed, nor must any
information taken therefrom be disclosed, without the prior consent in writing of GE Fanuc Systems Ltd.

PROJECT

M/s. BHARAT HEAVY ELECTRICALS LTD

M/s. PRAGATI POWER CORPORATION LIMITED (PPCL)

PRAGATI-III COMBINED CYCLE POWER PROJECT 1500MW(NOMINAL)

CUSTOMER
END USER

Processor 256 MHz

Up to 6,250 pages per month

 labels, cards (index, greeting)

Duty cycle

Sizes
Width: 3 to 13 in (76 to 330 mm); length: 5 to 100 in (127 to 2540 mm)

Connectivity

Paper (plain, inkjet, photo), envelopes, transparencies,Types

 built-in Ethernet connectivity
USB 2.0 full speed port, IEEE 1284-compliant parallel port,

Client operating systems Microsoft® 2000, XP
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LIST OF DOCUMENTS TO BE SUBMITTED ALONG WITH BID 
 

 Technical pre-bid clarification if any strictly in the enclosed Schedule of pre bid clarifications only 
with mention of specification clause for which clarification is being asked. (Stamped & Signed). 

 Technical Deviation if any strictly in the enclosed Schedule of deviation with cost of withdrawal 
only with mention of specification clause for which deviation is being asked. (Stamped & Signed). 

 No deviation in attached “Schedule of technical deviation and cost of withdrawal” format. 
(Stamped & Signed). 

 Compliance cum confirmation certificate (Stamped & Signed). 
 Un Price Schedule duly filled as “Quoted” in each column (Stamped & Signed). 
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COMPLIANCE CUM CONFIRMATION CERTIFICATE 
 
The bidder shall confirm compliance with following by signing/ stamping this compliance certificate and 
furnishing same with the offer: 
 

1. The scope of supply, technical details, construction features, design parameters etc. shall be as 
per technical specification & there are no exclusions/ deviations with regard to same. 

2. There are no other deviations with respect to specification other than those furnished in the 
‘Schedule of Deviations’. 

3. The offered materials shall be either equivalent or superior to those specified. Also for 
components where material is not specified it shall be suitable for intended duty, materials shall 
be subject to approval in the event of order. 

4. All sub vendors shall be subject to BHEL/CUSTOMER approval. 
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PRE BID CLARIFICATION SCHEDULE 
 
All clarification from the Technical Specification shall be filled in by the BIDDER clause by clause in this 
format only. 
 
 
 
VOLUME SECTION CLAUSE 

NO. 
PAGE 
NO. 

SPECIFICATIO
N 
REQUIREMENT

CLARIFICATIO
N 

REASONS FOR 
CLARIFICATIO
N 
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* SCHEDULE OF DECLARATIONS 
 
* Bidder shall include this schedule both in technical and Price offers 
 
 

DECLARATION 
 
I ………………………………………………………………..………certify that all the 
technical data and information pertaining to this specification are correct and are true 
representation of the equipment/system covered by our format proposal number Dated 
…………………. and there is no deviation to the specification. 
 
I hereby certify that I am duly authorized representative of the Bidder’s company whose name appears 
above my signature. 
 
 
 
 
 
Bidders Company Name                                                                  ……………………………………. 
 
 
 
 
 
Authorised representative’s 
Signature                                                                                         ……………………………………….. 
 
 
 
 
 
Name                                                                                         …………………………………………. 
 
 
 
Bidder’s Name                                                                    The bidder hereby agrees to fully comply with  
                                                                                             the requirements and intent of this  
                                                                                             specification for the price indicated 
 
 

PARTICULARS OF BIDDER / AUTHORISED REPRESENTATIVE  
    
NAME DESIGNATION SIGNATURE  DATE COMPANY SEAL 
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