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SCOPE:

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 — Il
CCPP.

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.

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.

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.

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.

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.

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.

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.)

Page 2 of 284




TITLE: SPECIFICATION NO. PE-TS-314-

1500 MW PRAGATI —11I CCPP 158-A001M
VOLUME - II B
TECHNICAL SPECIFICATION FOR MANDATORY | SECTION -B
SPARES OF PRETREATMENT PLANT REV.NO. 0 DATE:

CW TREATMENT PLANT
CHLORINE DIOXIDE SYSTEM
EFFLUENT TREATMENT PLANT
CHLORINATION PLANT
SIDE STREAM FILTRATION
&

SEWAGE TREATMENT PLANT

SECTION -B

PROJECT INFORMATION

Page 3 of 284




TITLE:

SPECIFICATION NO. PE-TS-314-
1500 MW PRAGATI —11I CCPP 158-A001M

VOLUME - II B

TECHNICAL SPECIFICATION FOR MANDATORY | SECTION -B

SPARES OF PRETREATMENT PLANT REV.NO. 0 DATE:

CW TREATMENT PLANT
CHLORINE DIOXIDE SYSTEM
EFFLUENT TREATMENT PLANT
CHLORINATION PLANT
SIDE STREAM FILTRATION
&

SEWAGE TREATMENT PLANT

Clause ho. PROJECT INFORMATION

1.03.00 Land Availability
e Fand dented for the piamect s 0 physical posession of FECL
Bidders are advised to wisil the plamt site for gefting ecqualnted with the
conditicns prevailing at site.

10400 Fusl Awvailability
ALNGMatural Gas would bBe used as tha main fval for he projec

1.04.01 Natural Gas
Employer shall make RLMNG | Natural Gas avalable al a pressure of about 40 Ky
cim® at a terminal point mear Plant Boundary. Expected composition of BLRNGY
Matural Gas shall be as ndicated ai Annexune-l.

105,00 Watar Availability
Make up water tor the plant shall be treated sewage water drawn from Rithala
sewapge irealmwenl plant,

1.106.00 Quality of Raw Watar
Raw YWater Anabesis from above source 8 enclosed al Annesure - 0,

1.07.00 Meteorological Data
important meteoroiogical date as obtained from Safdanund Obsevatory, Delhi based
on chesrvations from year 1051 to 1980 is enclosed at Annswure-1lI

1,608,040 Wind Design Crileria
Cnteria for Wind resistant design of structures and egupmeni shaill be as per
Annexire-y,

1.09.00 Earthgquake Design Criteria
Crdena for earthquake resistant design of siruclures and ecupmenl shall be as ps
Annexure-Y
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PAGE 1 OF 1
SPECIFICATION OF MATURAL GAS/RALMNG :
3N PROPERTY - LMIT VALUE i
1. COMPOSITION
al  Methans (C1) = Molkas B5 - 100
bl Ethame (2 Fu Mobar 0 - 10
¢}  Propane [C3) e Molar 0-5
dj Butane (C4) & heavies % Molar Q-3
el Pentane (C5) & heavies %o Molar 0-05
fi  Nifrogen % Molar 0 - 1.25
Caygan {00 % Mokar 0 - 05
hl  Total non-hydro carbons = Molar 0-20
2 LOWER HEATIMG VALUE
MinkmLEm Keal'SCM E100
Elasismem KealS0M 0
3 SUPPLY PRESSURE Kigicm?® 40
4 SUPPLY TEMPERATURE
al  MnEmiEm Dagree C &
Bl Mormel Degres G a0
&l Baxirmum Legrea G L7 i)
5 COMTAMIMNANTS
al Trace Melals
1) Ph + £n ppm {wi) 0.5 (Max)
i) Ma + K ppm (Wi} 0.3 (M)
1 Warsadiuim ppm (wt) 0.5 (Max)
LH] Calzium pprme {wit) 2.0 (Max)
W Magnesium ppm {wt) 2.0 (Max)
Wil Sum of Hewy Meials ppm fwt) 1.0 [(Max)
b Lguid E MIL
]  Bdoisture Kp/million SO0 112 (hax)
df Hydrogen Sulphlce ppm {wd) 5 iMax)
a] Total Suphur ppm Datl 15 [r-.-1lax:|
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PAGE 1 OF 2
RAW WATER AMALYSIS PRAGATI il CCPP
The raw waler anabysis shall be as follows:
Si. Mo. Parameters Description Linit
i poH 7.4
2, Total Suspended solida Be-506 mig/ltr.
a Total disschved Solids = 51 I
1. Conductivity at 25 deg C 1458 eSS dem
5 Total Hardness (as CaCO,) 250 mgeTir.
B Calcium Hardness (as CaCO.) 153 mig/lir.
o Magnesium Hardness [as CaCO ) 95 mgflir.
8. Sodium (g Maj 200 rmrgelr.
= Potassium (as K 20 migilir.
10, Fhenolphthalein alkalindy
1ga CaliOr), il migflir.
i Meltyl Orangs alkalinily
(as Cala0) 380 i
12 Sulphate {as S504) 104 g IEr.
LE| Chiaridas (as C) 187 g
14. Mitrates {as MO} 5 mmigdir.
15 Tolal Phosphale (as F'ﬂl:l 12 |11-|_;|.'Ilr
16. Fluoride {as F) i migy1ir.
17 Banum {as Baj 0.8 |'r'|g."|!r
i@ Stromtlum (as S 05 gl
14 Tolal Silica (as E.iﬂ::l 14 |11;_]."|I!r
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ANNEXURE - I
PAGE 2 OF 2
5. Mo. Parameters Description Limit
20, Molybdate Heactive 105 iy,
Silica {as 5#0.)
Py Cofoidal / Molybdate Unreactive 1.0 migir,
Silica {a=s S#0.)
22 Biochamical Oxygen demand 2045 gt
at 200 C for & days
23 Chamical oxygan demand 100120 migiir.
24, Tedal Kpaldhal MNitregan (as M) 20-45 rgalr
25 Ammordacal nitrogen (as N) 15-26 migtr.
28, Residual Chéornae (as C1,) .25 m;,;."FIJ
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ANNEXURE - IV
PASE 1 OF 1

CRITERIA FOR WIND RESISTANT DESIGM OF
STRUCTURES AND EQUIPMENT

All structuras shall be designed Tor wind forces in accordancs with |5: 875
(Parl-3) and as spacified in this decument. The various design parameters, as
datined In 15 875 (Par-3), 10 ba adopted for the project site shall be as Toflows

=) Tha basic wind spead “V." al ten
matres above the mean ground lewvel - 47 metras'second

(b} The risk cosfficient K" : 1.07

{ch Category of termain . Categony-1

hlate: Motwithstanding the values of the above mentloned parameters, the

design wind pressure so computed at any point shall not be laken kess
than 1600 N'Sq. metre for all classes of siructures, e AB & C, as
defined n 1S : 875 (Par-3)

Along wind forces shall generally be compuied by the Peak il.e. 3 second gust)
Wind speed method as defined i the standard,

Alorng wind forces on glender and wind sensifive struchures and structural alemants
shall aleo be computed, for dynamic effects, ueing the Gust Factor or Gust
Effectiveness Factor method as defined in the standard. The structures shall be
dasigned for the higher of the forcee obtained from Guet Factor method and the
Feak Wind Spesd method.

Analysis- for dynamic effects of wind must be undertaken for amy structure which
has a height to minimum lateral dimension ratic greater than "5" andfor if the
fundamental freguency of the structure is less than 1 Hez.

Susceplibiily of struciures 10 across-wind lorces, galloping, flutler, ovalling etc.
should be examined and dasigned/delailad accordingly Tollowing the
racormemandations of 15 @ ATS (Parl-3) and other ralevant indian standaeds

It should be estimated i size and refalive positbon af ofher structures are likely 1o
enhance the wind loading on the struciure under consideration. Enhancemernt
tactor. if mecessary, shall suitabdy be estimated and applied o the wind loading o
account for the mterierence eifects,

Damping in Structures

The damping factor (8 & percentage of crtical damping) to be adopted shall not
be more than as mdicated below for

i) VWaldad stesd sirisciures R
b Balied siesl struciures S K i
{c) Resrnfarced concrede struchires S
id) Stesl stacks : As per IS5 6533 & CICIND

Model Code whichewver is
marg criical
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ANMEXLURE - V
PAGE 1 OF 2

CRITERIA FOR EARTHQUAKE RESISTANT DESIGN OF STRUCTURES AND
EQLIPMENT FOR PRAGATI -l AT BAWANA

All structures shall be designed for seiemic forces adopling the site specific
seismic information provided in this document and wsing the other provisions in
accofdance with 15: 1833 (Part 1) - 2002 and IS: 1893 (Pan 41) - 2005, Pending
finalizathon of Parss 2. 3 and 5 of 15 1893, provisions of part-1 shall be read
alomg with the relevant clauses of 15: 1893 - 1984, for stnectures other than the
buddings and indusirial etructures including stack like structures.

A site specilic selsmic study has been conducted for the project site, The site
specific design acceleration spectra (In wnite of gravity acceleration 'g') for the
varicus damping ratios are a5 given at Annexure-ECH.

Verfical acceleration spectral values shall be laken as 203rd of ithe comespondng
nonzcntal vakies

The sits epecific design acceleration spectra ehall be weed in place of the
response acceleration spectra, given at figure-2 im 15: 18083 (Part 1) and Annex B
aof 15 1853 (Part 4). The sile speciic acceleration specira specified in Annexure-
EQ1 Includes the effect of the zone factor (£/2) for design basis eartthquake
({DBE}. The imporance tactor {I) and response reduction factor (A} as used i the
IS: 1883 (Pari- 1 and Part- 4) are to be considered.

Damping in Struclures

The damping facior (as a percemtage of criical damping) to be adopted shall nol
be more than as ndicated below ion

{a) Steal stneciures o
ik} Aeinforced Concrete structsres ; 5%
i€l Steel stacks : 2%

Method of Analysis

Since most struciures in a powsr plant are imegular in shaps and hawe imegular
distribution of mass and stifness, dynamic analysis for obtaining the design
selamic forces shall be camed oul uaing the response spectrum method, The
number of wibestion modes wesd in the anabyeis should be such thet the sum total
of modal masses of sll modes coneidered iz at least 90 percent of the total
seismic mass and shall also meel requirementa of 151893 [(Part-1). Modal
combination al the peak response quaniilies shall be pedormed as per Complele
Cuadratic Combination {CQCE) method or by an acceptable alternative asz per
151803 (Part-1).
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ANNEXURE - V

PAGE 2 OF 2
In general, seismic analysis shal be perormed for the three orthogonal (fwo
principle hodzontal and one vertical) components of earhquake maotion, The selsmic
responee from the three componentz shell be combined as specified in 15: 1863
{Part-1)

For buiidings, Il the design base shear (VB), obtained from modal combination, (s
less than the base shear VB, computed using the approcdmate fundamentsl perod
(Ta)] given in 18: 1883, Part-1 and using site spacific accelaration spectra, the
responss guantities (2.0. member forces, displacements, storey sheara and bass
reactiong) shall be enhanced in the ratio of VB / WB. However, no reduction is
permitted i VB s less than VB

For regular bulding less than 12m in heighi, design ssismic base shear and its
distribution to different floce levels along the height of the building meay be carmed
out as specied under clause 7.5 7.6 & 7.7 of |15 1883 (Part-1} and using site
specific design acceleration spectra. The design horzontal accelerabon spectnim
welue (A ) shall be computed for the fundamentsl naturel period as per clause 7.8

el & 1803 ”—"ar1-1] LN aile speaclflc spectral accelaraliaon given in AT PN L -
ECH.

Further, the spectral acceleration coefticient shall get restncted to the peak
gpeciral value I the lundamental natural perocd of the sfruciure falis 1o the left of
the peak in the speciral acceleralion cumve

DesignDetailing for Ductiliy

Struciures shall be engineersed and detailed in accordance with relevant indiand
Intermational standards to achieve ductility.
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APPENDIX-EQ1
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PAGE 1 0F &
Aecommended Deslgn Speciral Acceleration Values for 2% and 5% damping

Period{sac) Spectral acealeration [g)
Damping ratio
F B

0ooA 0,165 5 1515
002 0,171 17
.03 o, 182 o181
004 0200 01896
005 0.226 0215
(.06 0. 258 0236
X 0,287 0255
.04 0318 oz2r2
.04 0.341 0287
s 0. 366 A0
.11 Q.357 0327
12 0431 [.354
0.13 0.457 0.380
.14 0.474 O
0.5 0,481 e
o1 0,483 Od14
0aT 0,485 o412
.18 0,483 0408
R i 0,487 (b
[k 220 0.4asf 1= 4 ]
021 0.472 383
o232 0.4684 0372
0.23 0,456 (362
(.24 0.447 0.353
.25 0,438 0345
.26 0,431 0337
027 0,424 0339
028 0,419 D025
025 0415 O3z
O30 0412 0319
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TOANNEXURE-V

PAGE 2 OF &
Recommended Design Spectral Acceleration Values for 2% and 5% damping

Period{zac) Spectral acceloration [g)
Damping ratio
i EF'a

.31 0. 409 31e
032 0,406 314
.33 0,403 0312
L 0.40%] 3o
0.35 0,335 0.309
038 0,391 0307
T .35 Dale
.38 0,38 0304
.30 0,374 0303
Lii} 0,358 a0
0.1 0,362 0302
.42 0,355 0.3
43 0.344 030
.44 0,344 0300
045 0,334 0300
048 02334 0300
047 0,330 0300
i+.48 0,326 0300
045 0.323 0300
0.0 0,320 0.300
.51 0318 0300
052 0.316 0300
0.53 0.315 0u300
0,54 0,315 299
0.55 0.315 0259
0.56 0,315 0208
057 0315 02948
0.58 0318 0206
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Recommendesd Design Speciral Acceleration Values for 2% and 5% damping
Pariod{saa) Spactral accaleration [4)
D:trnping ratio
P Fa
060 0,316 0205
0.62 0,317 0.293
0.64 0.317 0280
066 0.316 D287
.68 0314 D283
0.ra 0.311 027
G.72 0,308 0274
0.4 0301 D268
.76 0.2235 0264
.78 0. 250 0258
B 0281 252
0.2 0.274 D245
.84 0,268 241
(LR, 0,262 0235
.88 0. 256 0225
0.90 0.251 0224
092 0,248 na21a
.04 0,242 D213
R 0,238 0207
.98 0,238 D202
1.00 0.233 157
1.068 0,232 0192
1.90 R | 188
.15 0,23 0184
1.20 0,230 0180
125 0231 oA7e
1.30 i0.231 17E
1.35 032 oA73
1400 0232 o1
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TITLE: SPECIFICATION NO. PE-TS-314-
1500 MW PRAGATI — 111 CCPP 158-A00IM
VOLUME - II B
TECHNICAL SPECIFICATION FOR MANDATORY | SECTION -B
SPARES OF PRETREATMENT PLANT REVNO. 0  DATE:
CW TREATMENT PLANT
CHL ORINE DIOXIDE SYSTEM
EFFLUENT TREATMENT PLANT
CHLORINATION PLANT
SIDE STREAM FILTRATION
&
SEWAGE TREATMENT PLANT
Clause No, PROJECT INFORMATION
APPENDIX-EQ1
TO ANNEXURE-V
PAGE 4 OF &

Hecommended Design Spectral Acceleration Values for 22 and 5% damping

Period|soc) Spectral acceleration (g}
Damping ratic
Zo Fo

1.45 D232 0170
1,80 0232 O1&0
1.55 023 oar
1.E0 0230 0,166
1.85 02248 0164
1.70 D226 0162
1.75 BB 0154
1.80 G218 a.154
1.8 0213 0152
1.90 o207 Q147
1.85 020 Q143
2.00 0184 Q137
2.05 0 187 a.13a
210 DA7E Q126
2.8 0172 0121
2.20 D163 o115
2.25 o154 Ly
230 0146 0103
235 0134 0.0as
2.40 D130 0.0a3
280 o122 0.088
280 0115 0054
270 o109 0.080
280 8 [ .08
2.90 0u0oyT 0,072
3.00 0o 0.050
3,10 D086 0,07
4.20 Cu0Ed 0,054
330 1Ly (LB v
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TITLE: SPECIFICATION NO. PE-TS-314-
1500 MW PRAGATI —111 CCPP 158-A001M
VOLUME - II B
TECHNICAL SPECIFICATION FOR MANDATORY | SECTION -B
SPARES OF PRETREATMENT PLANT REV.NO. 0 DATE:
CW TREATMENT PLANT
CHLORINE DIOXIDE SYSTEM
EFFLUENT TREATMENT PLANT
CHLORINATION PLANT
SIDE STREAM FILTRATION
&
SEWAGE TREATMENT PLANT
Clause No, PROJECT INFORMATION
APPENDIX-ECH
TOANMNEXURE-Y
PAGESOF&
Recommended Design Spectral Acceleration Values for 29 and 5% damping
Period|{sec) Spectral acceleration (g)
Damping ratio
T s
340 0.073 0.0450
350 0. 0.05H
3.60 0.055 0.054
3. 70 10O 0055
3.80 0,059 0.053
3.90 0.057 0.052
400 0.0 0051
410 0.0E2 0.044
4.20 0.050 0.048
4.30 0.048 0.047
4.40 0.0:47 0,046
4.50 0.0 .05
4. 60 0.0 0,0
4.70 0.043 0043
480 0 G2 0.0422
.80 (AREC Y | 0,041
S0 10, Cedil) 0,040
510 0,030 0,030
520 0.038 0.038
540 0.0a7 0037
560 0.038 0.036
5.80 0.0E5 0,035
GO0 0,034 0.034
B20 0.0a3 0.033
Bl 0.0 Q.03
B0 10,0 0,030
680 0.024 0.028
F 00 . LeAH 0.0
7a0 0.0&7 0.0=7
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TITLE: SPECIFICATION NO. PE-TS-314-
1500 MW PRAGATI —11I CCPP 158-A001M
VOLUME - II B
TECHNICAL SPECIFICATION FOR MANDATORY | SECTION -B
SPARES OF PRETREATMENT PLANT REV.NO. 0 DATE:
CW TREATMENT PLANT
CHLORINE DIOXIDE SYSTEM
EFFLUENT TREATMENT PLANT
CHLORINATION PLANT
SIDE STREAM FILTRATION
&
SEWAGE TREATMENT PLANT
Clause MNo. PROJECT INFORMATION
APPEMDD-EQ
TOANNEXURE-V
PAGE & OF &

Hecommended Design Spectral Acceleration Values for 2% and 5% damping

Period|{sec) Spactral acceleration (g)
Dalhpdlig ratio
2o Fa

760 D26 26
B0 0025 0025
B.50 0024 (.024
500 2 DOz
560 o .0
10,00 0ua0 0020
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TITLE:
1500 MW PRAGATI —11I CCPP

TECHNICAL SPECIFICATION FOR MANDATORY
SPARES OF PRETREATMENT PLANT

CW TREATMENT PLANT

CHLORINE DIOXIDE SYSTEM

EFFLUENT TREATMENT PLANT
CHLORINATION PLANT
SIDE STREAM FILTRATION
&
SEWAGE TREATMENT PLANT

SPECIFICATION NO. PE-TS-314-

158-A001M
VOLUME - II B
SECTION -C
REV.NO. 0 DATE:

SECTION -C

SPECIFIC TECHNICAL REQUIREMENTS
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TITLE:
1500 MW PRAGATI —11I CCPP

TECHNICAL SPECIFICATION FOR MANDATORY
SPARES OF PRETREATMENT PLANT

CW TREATMENT PLANT

CHLORINE DIOXIDE SYSTEM

EFFLUENT TREATMENT PLANT
CHLORINATION PLANT
SIDE STREAM FILTRATION
&
SEWAGE TREATMENT PLANT

SPECIFICATION NO. PE-TS-314-

158-A001M
VOLUME - II B
SECTION -C
REV.NO. 0 DATE:

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 — Ill CCPP.
2. SCOPE OF SUPPLY
2.1 The items to be supplied by bidder as described in the below list:
ﬁ'a :.'F'g,\TARUMENT/ TYPE RANGE UNIT END CONNECTION QTY MODEL NO. | MAKE
1. DIRECT "
PG BOURDON 0-4 KGICM2 | 1/2" NPT (M) 5 8A-BD GLUCK
2. ULTRASONIC 100 NB ANSI B 3102HA
FT 0-2000 M3/HR 16.5. 150 # FF 4 1FRCNAST | EMERSON
3. DIFF. 3051CD2A0
FT PRESSURE 0-4300 M3/HR \ZliLN\'féD'APHRAGM 4 2A1AH2B1 | EMERSON
TYPE M5Q4
4. ORIFICE TAP SIZE -
ORIFICE PLATE 0-4300 M3/HR 1/2: NPT (F) 2 g"I'SCIFéONPRE
LINE SIZE 800 MS
5. 2 wire TX:1181C-
COND Low flow cell 06-10-07-11
ANALYSER 0-1000 pS/Cm suitable for 12 MM 1 ELECTROD | EMERSON
OD tube connection E :400-13-
55
6. ORIFICE LINE SIZE 500 NB -
cs MICROPRE
ORIFICE PLATE 0 -350 M3/HR TAP SIZE -1/2: NPT 1 CISION
(3]
7. FLOAT & 40 NB ANSI B 16.5, MLI-166-
LI BOARD 2600 MM 150 # FF 5 2600 LEVCON
8. FLOAT & 40 NB ANSI B 16.5, MLI-166-
LI BOARD 4900 MM 150 # FF 1 4900 LEVCON
9. REFLEX 25 NB ANSI B 16.5, RS 446-
LG 1300 MM 150 # FF 5 1116 LEVCON
10. CAPACITANC 100 NB ANSI B NIVO
LS E 16.5, 150 # FF 15 | ALC541 CONTROL
11. SIDE -
MOUNTED 65 NB ANSI B 16.5, 137EA27T
LS MAGNETIC 150 # FF 7 SA2s000- | SBEM
FLOAT TYPE
12. PH 2 - WIRE . 1181 PH-06-
TRANSMITTER 0-14 pH 2" PIPE MOUNTING 3 07-11 EMERSON
13. Flow Through SAMPLE IN/OUT
PH SENSOR PH Sensor 0-14 pH CONNECTION 3 399-01 EMERSON
1/4" NPT (F)
14. CHEMICAL . CS-S-TH+8
PG SEAL THRD 0-16 Kg/lcm2 | 1/2"NPT(M) 5 ABD GLUCK
15. DIRECT 40 NB, ANSI B GM-201-02-
PS MOUNTING 0-10 Kglem2 | 16 5 150 # FF 5 A7K-33.3-7 | SWITZER
16. DIRECT 40 NB, ANSI B GM-201-02-
PS MOUNTING 1.6-16 Kglem2 | 165 150 # FF 2 ABK-33:3-z | SWITZER

Page 19 of 284




TITLE: SPECIFICATION NO. PE-TS-314-
1500 MW PRAGATI —111 CCPP 158-A001M
VOLUME - II B
TECHNICAL SPECIFICATION FOR MANDATORY | SECTION -C
SPARES OF PRETREATMENT PLANT REV.NO. DATE :
CW TREATMENT PLANT
CHLORINE DIOXIDE SYSTEM
EFFLUENT TREATMENT PLANT
CHLORINATION PLANT
SIDE STREAM FILTRATION
&
SEWAGE TREATMENT PLANT
17. RTD (PT 100) . FLANGED 150#, 50 -
TEMP. ELEMENT 0-50 DEG. CEL NB ANSI B 16.5 RE 1 TEPMSENS
18. TEMPERATURE 2 wire 644HANAJ8
TRANSMITTER 0-50 DEG. CEL | HEAD MOUNTED 1 M5C404 EMERSON
19. FLANGED LINE SIZE 50 CS - MICRO
ORIFICE PLATE TAPPING 0-13 M3/HR TAP SIZE 1/2: NPT 1
) PRECISION
20. CHEMICAL 25 NB ANSI B 16.5, CS-S-RF +8
PG SEAL FLGD 0-10 KG/CM2 150 #EF 22 AG-BD GLUCK
21. LG REFLEX 1600 MM igoNfFlfNSI B16.5, 5 RS519-1119 | LEVCON
22. FLOAT & TANK 131TL123
LI BOARD TYPE HEIGHT MM LllgOfolél?NQ B16.5 1 34130 SBEM
2450 mm H=2450mm
23. TOP
ROPE 137D121
MOUNTED 100 NB, ANSI B
LS DISPLACER LENGTH MM 16.5 150 # EF 2 X_l 142 SBEM
2450 mm L=2450mm
TYPE
24, ULTRASONIC 100 NB ANSIB 3102HA1FR
LT 2875 MM 16.5, 150 #FF 5 CNAST EMERSON
25. BY-PASS 25 NB ANSI B 16.5, BPD-CS-
Fl 44 -220 M3/HR 150 #EF 2 200-PG-3 EUREKA
26. ACTUATOR ELECTRIC - - - SA3 E22 AUMA
MOTOR 1
OPERATED
27. DIGITAL INPUT - ) } ) 6 IC200MDL6
CARDS 50 GE
28. DIGITAL OUTPUT | - ) ) ) 5 IC200MDL7
CARDS 50 GE
29. ANALOG INPUT - ) } ) 2 IC200ALG2
CARDS 64 GE
30. ANALOG - ) ) ) 2 IC200ALG3
OUTPUT CARDS 28 GE
31. PC (MONITOR, As per - -- -- - DELL / HP
CPU, KEYBOARD | datasheet
& OPTICAL attached
MOUSE) LOADED 1
WITH
SOFTWARE
(OPERATING
SYSTEM)
32. As per -- - - -- --
POWER SUPPLY
MODULE datasheet 4
attached
33. As per - -- -- - --
TFT MONITOR datasheet 1
attached
34. As per -- - - -- --
PRINTER datasheet 1
attached
35. HDD 160 GB - -- -- 2 -- DELL / HP
36. 104 keys - -- -- -
KEY BOARD standard 2 DELL / HP
keyboard
37. POWER SUPPLY | For desktop - -- -- -
FOR COMPUTER | PC 4 ,\RAZ?(:ted
(SMPS)
3. PACKING
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TITLE: SPECIFICATION NO. PE-TS-314-

1500 MW PRAGATI —11I CCPP 158-A001M
VOLUME - 11 B
TECHNICAL SPECIFICATION FOR MANDATORY | SECTION -C
SPARES OF PRETREATMENT PLANT REV.NO. 0 DATE:

CW TREATMENT PLANT
CHLORINE DIOXIDE SYSTEM
EFFLUENT TREATMENT PLANT
CHLORINATION PLANT
SIDE STREAM FILTRATION
&

SEWAGE TREATMENT PLANT

4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8

4.9

Bidder to note that proper packing shall be provided ensuring safety to the instruments.
DRAWINGS / DOCUMENTS AND OTHER REQUIREMENTS

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.

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

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

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.

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.

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.

SCOPE OF SERVICE

Nil.

CIVIL SCOPE

Nil.

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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TITLE:
1500 MW PRAGATI —11I CCPP

TECHNICAL SPECIFICATION FOR MANDATORY
SPARES OF PRETREATMENT PLANT

CW TREATMENT PLANT

CHLORINE DIOXIDE SYSTEM

EFFLUENT TREATMENT PLANT
CHLORINATION PLANT
SIDE STREAM FILTRATION
&
SEWAGE TREATMENT PLANT

SPECIFICATION NO. PE-TS-314-
158-A001M

VOLUME - II B
SECTION -D
REV.NO. 0 DATE:

SECTION -D

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

0 | 8/10/2009°| FOR APPROVAL SKS APU AVS
‘Rev.No Date Description Prepared By Reviewed By Released By
PROJECT PRAGATI-III COMBINED CYCLE POWER PROJECT

1500MW(NOMINAL).
CUSTOMER:

PRAGATI POWER CORPORTION LIMITED (PPCL)

NTPC LIMITED, CONSUTANCY WING

BHARAT HEAVY ELECTRICALS LTD

POWER SECTOR
PROJECT ENGINEERING MANAGEMENT
NOIDA

THERMAX LIMITED
PUNE

DATA SHEET FOR PRESSURE GAUGES

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

WHIAA00066 PE-VO-314-158-A300 REV.NO 60| / ,
N 4

i
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THIS IS A PART OF TECHNICAL SPECIFICATION NO.

PE-TS-314-158-A001M

PRESSURE GAUGES (CHEMICAL SEAL TYPE )
SPECIFICATION FOR PRESSURE GAUGE
1.TYPE Direct 10.BEZEL RING SCREWED
2. MOUNTING Local 11, SOCKET MATERIAL $5-316
3. DIAL SIZE 150MM 12. MOVEMENT $S-304
4. DIAL COLOUR White with black 13, RUPTURE DISC Yes
inscription 14. OVERRANGE PROTECTION 130 % of FSD
5. CASE MAT & Dl-Cast AL 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. $5316 16. GLASS SHATTER PROOF TYPE.
8. ACCURACY + 1% of FSD 17. Max. working temp 50 Deg. Ceicius.
9. ZERO ADJUST. Micrometer Pointer with Epoxy coated
Screw adj.
SPECIFICATION FOR CHEMICAL SEAL
170P CHAMBER CARBON STEEL 4. PACKING MATERIAL- FIBRE ASBESTOS ACID PROOF
2. BOTTOM CHAMBER CS + PTFE 5. DIAPHRAGM-SS316+PTFE
3. TRANSMITTING FLUID SILICON OIL 5.PROCESS CONNECTION- 25 NB ANSI B 16.5, 150 # FF
RANGE OPER. OPER.
TAG NC PRESS. TEMP. MEDIUM LOCATION MODEL NO ACCESSORIES
Kgiem2 Kg/em2 DEG. C
PG - 104 0-25 15 AMB LIME DISCHARGE OF P- CESRF+BAGED B
PG - 102 0-25 15 AMB LIME e o RGE OF P CS-SRE+8AG-BD B
PG-103 0-25 15 AMB LIME ?éigﬁARGE OF P- CS-S:RF + 8 AG 8D 1 e
PG-104 0-25 15 AMB LIME ?éig:ARGE OF P- CS-S-RF + 8 AG-BD B
PG-105 0-25 15 AMB FeCL3 ?C'SSTRGE OF P- CSSRF+8AGED B
PG-106 0-25 15 AMB FeCL3 ?c'gggARGE OF P- CS-§RF#8AGBD B
PG-107 0-25 15 AMB FeCL3 ?éggzmse OF P- CS-SRF+8AGED B
PG-108 0-25 15 AMB PE ?&fg':’\RGE OF P- CS-5-RF +8AGBD B
PG-109 0-25 15 AMB PE ?éfg:ARGE OF P- CS:S-RF+BAGHD B
PG-110 0-2.5 1.5 AMB PE ?éiggARGE OF P- CS-S:RF + 8 AG-BD B
14
/
e v ¢
NOTES : 1. The Tag plate should be in engraved phenclic laminated to be marked on the dial.
QTY :- 10 NOS PROJECT:PRAGAT! -Ill COMBINED CYCLE
POWER PROJECT 1500 MW (NOMINAL} AT
MAKE :- GLUCK BAWANA DELHI 1 8/10/2009 5Ks APU AVS
THERMAX LIMITED 0.C NO: 630128 0 17/08/2009 SKS APU AVS
Water & Waste Sofutions E%NSI;LZTAGATI POWER CORPORATION Rev Date Prepd by Chkd by App by
Sai Chambers, Wakadewadi CLIENT - BHARAT HEAVY ELECTRICALS LTD Specification No Plant SHNO
Pune 411 003 (INDIA) CONSULTANT.- NTPC - CONSULTANCY WING WHJAAOO066 PT 2 OF3
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THIS IS A PART OF TECHNICAL SPECIFICATION NO. PE-TS-314-158-A001M

PRESSURE GAUGES (DIRECT BOURDON TYPE)

GENERAL INFORMATION

1. TYPE Direct 10. BEZEL RING SCREWED
2. MOUNTING Local 11. SOCKET MATERIAL $S-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 & DI-Cast AL 15. OVERRANGE PROTECTION 130 % of FSD
ENCLOSURE CLASS Weatherproof & dust proof as per 16. ACCESSORIES A) Snubber 172" NPT(M) X1/2" NPT(F) - $5-316
NEMA - 4
6. PRESS. ELEMENT Bourdon B)GLYCERINE FILLED CASING
7. ELEMENT MAT. 55316
8. ACCURACY +1% of FSD 17. GLASS Shatter Proof Type
9. ZERO ADJUST. Micrometer Pointer with Epoxy coated 18. MAX. WORKING TEMP. 80 Deg. Celcius.
Screw adj.
RANGE OPER. OPER.
TAGNO PRESS. TEMP. MEDIUM LOCATION MODEL NO ACCESSORIES
Kg/em2 Kg/cm2 DEG.C.
PG-111 0-4 25 AMB WATER DISCHARGE OF P- BA-BD A
1050 A
PG-112 0-4 25 AMB WATER DISCHARGE OF P- 8ABD A
1050 B
NOTES : 1. The Tag plate should be in engraved phenolic laminated to be marked on the dial.
2. 3way gauge cock & bber shall be i y by THERMAX,
QTY :-02 NOS PROJECT.PRAGATI -l COMBINED CYCLE
POWER PROJECT 1500 MW (NOMINAL) AT
MAKE :- GLUCK BAWANA DELHI 1 8/10/2009 SKS APU AVS
THERMAX LIMITED 0.C NO: 630128 0 17/08/2009 SKS APU AVS
Water & Waste Solutions STT EE:L::?AGAT' POWER CORPORATION Rev Date Prepd by Chkd by App by
Sai Chambers, Wakadewadi CLIENT : BHARAT HEAVY ELECTRICALS LTD Specification No Plant SHNO
Pune 411 003 (INDIA) CONSULTANT:- NTPC - CONSULTANCY WING WWHJAADD066 PT 3 OF3
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THIS IS A PART OF TECHNICAL SPECIFICATION NO. PE-TS-314-158-A001M

Gluck (India) Mfg. Co.

u’ressure Gauge Selection General Information

When selecting a pressure gauge, it is important to consider following factors to insure safety, accuracy and utility.

e Gauge Measuring 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 which 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 a dial with
~270° scale graduation. Bourdon tube gauges are used for the measurement of high pressure up to 1000 bar and vacuum
to -1 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 deflects from its normal position. This travel 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 -1 bar of gases gases, steam and fluids. Accuracy is + 1.6% of
full scale deflection. The diaphragm is made of copper alloy or stainless steel alloy and can be protected against
aggressive medium using foils made of Tantalum, Hestalloy-C, and PTFE etc. The connecting part can be protected
using suitable material i.e. stainless steel alloy, PP, PVC, PTFE, PVDF etc. Diaphragm pressure gauges with open
measuring 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 fluid 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 of the 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)

e Gauge Types

Page-1-of5
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THIS IS A PART OF TECHNICAL SPECIFICATION NO. PE-TS-314-158-A001M

Gluck (India) Mfg. Co.

[Pressure Gauge Selection General 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 “throw away” gauges since it is not economical to attempt repairs on this type of
gauges. Most general purpose gauges have a black ABS 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. The 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 / blow out back safety case design.

Precision & Test Gauges

Dial type test gauges are cost effective, extremely sensitive 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 feature adjustable knife-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, 0z/sq. inch, mm of mercury, inch of
mercury etc.

Specialty Pressure Gauges

Special gauges designed for specific applications

o 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 pressure gauge user/operator be able to read the scale from a distance
that physical circumstances may dictate.

o Gauge Mounting 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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| Pressure Gauge Selection | General Information

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

e Bottom Entry Direct Mounting (BD)

¢ Bottom Entry Surface Mounting (BS)

¢  Center Back Entry Direct Mounting (CBD)
e Center Back Entry Panel Mounting (CBP)

¢  Center Back Entry Bracket Mounting (CBB)
e  Side Back Entry Direct Mounting (SBD)

¢  Side Back Entry Panel Mounting (SBP)

¢  Side Back Entry Bracket Mounting (SBB)

Process Connection

o 1/87,1/4",3/8,1/2” NPT (M) or BSP (M) (For detail availability refer catalogue)
¢  For diaphragm and chemical seal gauges flanged process connection are available refer catalogue.
e 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.

o Pressure fluid composition

Copper alloy 1.e. Brass or stainless steel is the standard wetted parts (material in contact with the pressure media)
available on most pressure gauges. Since the sensing element of a pressure gauge be exposed 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 may result in to loss of accuracy, failure of elastic
sensing element, explosion and can be further worst. For pressure fluids that will not solidify 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.

o Gauge case/Housing

Stainless steel, black ABS, painted steel, brass, aluminium, thermoplastic is standard 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.

e 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 ring/bezel. 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, polycarbonate,
plain glass or safety glass.
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e Gauge Dial/Pointer

The pressure scale is printed on the face of dial. The pointer typically moves clockwise to measure 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.

e Gauge Accuracy

Gauges are available with the following accuracy as per ASME B40.1, EN-837-1, 1S-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 Accuracy Classes as per EN-837-1:1996

Accuracy Permissible Error (+ Percent of Span) Accuracy Class | Permissible Error (+ Percent of Span)
Grade Lower Y4 Middle 4 Upper Y 0,1 0.1
4A° 0.1 0.1 0.1 0,25 0.25
3A 0.25 0.25 0.25 0,6 0.6
2A 0.5 0.5 0.5 1 1.0
1A 1.0 1.0 1.0 1,6 1.6
A 2.0 1.0 2.0 2,5 2.5
B 3.0 2.0 3.0 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

zero, the accuracy class will cover 0% to 100% of the
range and zero shall be used as an accuracy check point.

* Grade 4A gauges must remain within specified
tolerance before and after lightly tapped.

Accuracy Class as per BS-1780:Part 2: 1971 Accuracy Class as per 1S-3624 1987
Accuracy | Permissible Error (& Percent of Span) Accuracy Permissible Error (+ Percent of Span)
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
Gauge Gauge
Class 1 1-12 1 1-1/2 Class 1A 1 1/2
Class 2 3 3 3 Class 1B 1-1/2 1 1-1/2
Class 11 3 3 3

o 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 fill fluid and provides the best performance 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:

Upto0°C 90 % Glycerine and 10 % water
Upto-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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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 of the liquid, thus reduces the amplitude of the vibrations.

Principle of oscillation dampening

AN AW AN I
TRV

Without glycerine With glycerine

The lubrication provided by the glycerine reduces the abrasion of 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.

o  Shock, Vibration & Pulsation

Consider liquid filled gauges to enhance the reliability and integrity of the 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 accurate 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 of mechanical 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.

o 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 stiffness 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 source I.e. making liquid seal in the line to the gauge
for preventing high temperature reaching the gauge internals.
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MODEL Decoding of Bourdon Type
Gauges

General Information

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.

Table — 1 : Specifies the dial size and general MOC of the wetted parts i.e. Bourdon tube & Shank (Socket
or Process Connection)

15 1-1/2” (40mm) Dial Size, Copper Alloy internals

wn

2” (50mm) Dial size, Copper Alloy internals

2-1/2” (63mm) Dial size, Copper Alloy internals

4” (100mm) Dial size, Copper Alloy internals

6” (150mm) Dial size, Copper Alloy internals

10” (250mm) Dial size, Copper Alloy internals

2-1/2” (63mm) Dial size, Steel Alloy internals

4” (100mm) Dial size, Steel Alloy internals

6” (150mm) Dial size, Steel Alloy internals

N[0 || W[5 | = 1D

10” (250mm) Dial size, Steel Alloy internals

Notes:
1) Copper Alloys : Brass, Ph. Bronze
2) Steel Alloys : S5-304, $S-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

E- General Purpose, Economic, Non Weather Proof

A- Industrial Purpose, Weather Proof, Aluminium Black Coated Casing (Dry Case)
S- Industrial Purpose, Weather Proof, SS Casing (Dry Case)

M- Industrial Purpose, Weather Proof, Steel Black Coated Casing (Dry Case)

AG- Industrial Purpose, Weather Proof, Aluminium Black Coated Casing (Filled Case)
SG- Industrial Purpose, Weather Proof, SS Casing (Filled Case)

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
CBD Center Back Entry Direct Mounting
CBP Center Back Entry Panel Mounting
CBB Center Back Entry Bracket Mounting
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. 84-BD gauge categories as under:

6” (150mm) 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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Industrial Weather Proof SS 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 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.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.

Nominal Size
63, 100, 150 mm

Accuracy
63 mm: Class 1.6 /2.5 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 per IS-3624

Scale Ranges

0...0.6 t0 0...800 Kg/Cm? for 100 and 150 mm
0...1t00...400 Kg/Cm? for 63 mm

or equivalent other units of pressure or vacuum

Working Pressure

Steady: 3/4 of full scale value
Fluctuating: 2/3 of full scale value
Short Duration: Full scale value

Over Pressure Safety

1.25 X Full scale value. (Up to scale range 100 Kg/Cm?)

1.15 X Full scale value. (For scale range > 100 & < 400 Kg/Cm?)
1.10 X Full scale value. (For scale range > 400 Kg/Cm?)

Enclosure or Weather Protection
IP 65 as per IS 13947 (Part-1)-1993

Operating Temperature
Ambient: -20...+60° C
Medium: +200° C

Temperature Error (Reference temperature +29° 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 correction of the indication is the temperature of the measuring system, and not the
temperature of the fluid under pressure.

Standard Features

Pressure Connection (Shank)
Material: Stainless Steel 316
Thread Size: 1/87, 1/4” BSP(M) /BSPT(M) / NPT(M), 14mm Flat for 63mm
1/4",3/8”, 1/2" BSP(M) /BSPT(M) / NPT(M) , 22mm Flat for 100, 150 & 250mm

Pressure Element

Material: Stainless Steel 316
<100 Kg/Cm?: C-type

> 100 Kg/Cm? ; Helical type
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Industrial Weather Proof SS Case Bourdon PART -6
; ; XS -XXX
Gauge with Stainless Steel Alloys XSG XXX

Spec. Series : BTW-S
: Dry Version
: Filled Version

Movement
Stainless Steel 304

Dial
White Aluminium or ABS Plastic with black lettering

Pointer
Black Aluminium or Tin

Mounting

-) Bottom Entry Direct Mounting (BD)

-) Bottom Entry Surface Mounting (BS) for 100, 150 and 250mm
-) 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 Proof Glass) for 100 & 150mm
Clear plain glass for 63 mm

Blow Out Protection
Neoprene Disc at back of the case for 100 and 150 mm
Bleeder at top of the case for 63mm

(For filled version bleeder shall be 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 class 0.6 as per EN-837-1 or class IA as per 1S 3624 for 150mm

-) Pressure connection and element material of Stainless Steel 316 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 (NH;) Ammonia Pressure Range -1-0-16 Kg/Cm? and -1-0-25 Kg/Cm?.

-) Specific custom required scale.

-) Acrylic window, Toughened Glass window.

s ] SRR S e
bl P o

e
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63 mm 3S 3SG BD NA NA CBD CBB
100 mm 7S 7SG BD BS SBD SBB NA NA
150 mm 8S 8SG BD BS SBD SBB NA NA
NA: Not Available
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Chemical Seals

G 1 Inf ti
Diaphragm Seals, Inline Seals, Capsule Seals eneral fnformation

Maodern chemical processing and process manufacturing procedures demand ever greater accuracy and reliability from
their pressure and level measuring instruments. 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 measuring 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
Models/Types. Furthermore, you will find user instructions and our advice about how to order in this leaflet. Detailed
information, dimensional data and drawings can be found on the separate data sheets of the individual models.

o 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. Chemical seals 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 of a 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 / 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
bourdon tube.

¢ When process medium temperature or the ambient temperature at the measuring point is high this would affect
the pressure instrument performance if in direct 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.

e 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. This can be a membrane (Diaphragm Seal), a tube
(Inline seal) or an immersion tube shaft (Capsule seal), compare the simplified drawings of these three basic types below.
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Chemical Seals

I Inf ti
Diaphragm Seals, Inline Seals, Capsule Seals General Information
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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”.

Page-2-0of 5

Page 36 of 284



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

Gluck (India) Mfg. Co.

Chemical Seals

G 1 Inf ti
Diaphragm Seals, Inline Seals, Capsule Seals encral fjormation

o Particulars

The influence of a chemical seal on the measuring result should be as small as possible. Therefore 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 changes the pressure inside of the filled system and may cause a
significant 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 +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. This can be desired for a better dampening effect on the
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. If you
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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Chemical Seals
Diaphragm Seals, Inline Seals, Capsule Seals

General Information

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 incorrect 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 the 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 instrument was used.

e 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 the chemical seal; if changing: from __ upto_ °Cor°F
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;
e Length of extension
e 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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In our data sheets you find information about our standard models and
configurations. Besides that we developed in 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-W1
* Welded Diaphragm Two Piece Design Prefixed as CS-W2
e 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 / Specification sheets.
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MODEL & Item Code Decoding of Chemical

Seals (Sandwich Diaphragm Seals) General Information

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 XX, has to be replaced as per Table-1 hereunder.

Table-1: Specifies construction & Seal Type (XX))

TH Threaded Connection Seals (Male or Female)
RF Regular Flanged Connection Seals
IF I-Section Flanged Connection Seals

MT-TH | Most Tapper Threaded Connection Seals (For High Viscous Application)
TH-FL | Threaded Connection Seals with flushing arrangements (Male or Female)
OF Open Type Flanged Connection Seals (Flush Diaphragm)

TGF Tongue & Groove Flanged Connection (For High Pressure)

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-XX1-XX;-XX3-XX4-XX5-XX-XX7-XX3g
Please refer Table-2 to 8 hereunder for values of each parameter to be replaced for XX; ¢, s
respectively.

Table-2 : Specifies MOC of Top Housing (XX)
MSB Carbon Steel Black Coated
MSP Carbon Steel Plated

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

Table-3 : Specifies MOC of Bottom Housing (XXj3)
MSB Carbon Steel Black Coated
MSP Carbon Steel Plated

S4 Stainless Steel 304
S4L Stainless Steel 304L
S6 Stainless Steel 316
S6L Stainless Steel 316L
MN Monel

HC Hestalloy ‘C’

Table-4 : Specifies Protection on Bottom Housing (XX,)

NA Not Applicable
PTC PTFE Coated
PTL PTFE Lined
PVC PVC Coated
PVL PVC Lined
RL Rubber Lined
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MODEL & Item Code Decoding of Chemical

Seals (Sandwich Diaphragm Seals) General Information

Table-5 : Specifies MOC of Diaphragm (XX;)

S6 Stainless Steel 316
S6L Stainless Steel 316L
MN Monel

HC Hestalloy ‘C’

IN Inconnel

N2 Nickle-200

N4 Nickle-400

TA Tantalum

Table-6 : Specifies Protection on Diaphragm (XXg)

NA Not Applicable
PTC PTFE Coated
PTL PTFE Lined

ETL Halar (High Grade Teflon — ECTFE) Lined

Table-7 : Specifies Gasket MOC / Grade (XX;)
A-GR Asbestos of various Grade

T Teflon
P PVC
NR Neoprene Rubber

Table-8 : Specifies Seal Range Note (XX3)

L Low Pressure Range of 0.6 Kg/cm?

R Regular Pressure 0-1 up to 25 Kg/cm?

M Medium Pressure 0-30 up to 60 Kg/cm?

H High Pressure 0-70 up to 160 Kg/cm?

VH Very High Pressure 0-210 up to 400 Kg/cm?

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:

CS : Chemical Seal

S : Sandwich Diaphragm Type

TH  : Threaded Connection (For Size and Type Data/Specification sheet to refer)

MSB : Top Housing CS Black Coated

Se : Bottom Housing Stainless Steel 316

NA  : Bottom Housing Protection not Applicable

S6 : Diaphragm (Membrane) of Stainless Steel 316

PTC : Diaphragm protected with Teflon Coating

AS54 : Asbestos Gasket of Grade-60 of Champion Make Acid Proof Temp. 210°C
& Pressure 150 Kg/ecm?.

o R : Regular Pressure Range i.e. 0-1 up to 25 Kg/cm?

QOO0 OO0 O0OOD0

In addition to above for filling fluid, mounting information, Bourdon Gauge type to be
attached to the seal refer specific data sheet.
Page-2-0f2
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PRE-TREATMENT PLANT

1| 2302010 [REVISED S PERNTFC SKS APU AVS
0 9/12/2009 | FOR APPROVAL SKS APU AVS
Rev. No Date Description Prepared By Reviewed By Released By
PROJECT PRAGATI-IIT COMBINED CYCLE POWER PROJECT
1S00MW(NOMINAL).
CUSTOMER:

PRAGATI POWER CORPORTION LIMITED (PPCL)

NTPC LIMITED, CONSUTANCY WING

POWER SECTOR

NOIDA

BHARAT HEAVY ELECTRICALS LTD

PROJECT ENGINEERING MANAGEMENT

PUNE

THERMAX LIMITED

DATA SHEET FOR ULTRASONIC FLOW TRANSMITTER

THERMAX DOC.NO.:
WHIBE00006

BHEL DOC. NO. :
PE-VO-314-158-A302

OC.NO. 630128

REV.NO: 01
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, i ¢ TO9
. 44
INDEX SHEEET
GENERAL INFORMATION
ITEM ULTRASONIC FLOW METER -PARSHALL FLUME
TAG NO. FT 503 FT 504 FT 505
LOCATION T-1030 A T-1030 B T-1030 C
SERVICE RAW WATER
OPERATING CONDITIONS
1. MEDIUM RAW WATER
2. PRESSURE { MAX) BY GRAVITY
3. TEMPERATURE AMB
4 LINE SIZE N.A.
NOTE 1]SS TAG PLATE SHALL BE PROVIDED
2]NICKEL PLATED BRASS DOUBLE COMPRESSION CABLE GLAND SHALL BE
PROVIDED BY THERMAX AT SITE
3] 4” counter flange of 2" NPT(F) threaded connection for fitting the instrument
shall be supplied ( Thermax WWS scope)
TAG FLOW NORMAL / FLOW RANGE THROAT WIDTH
MAX (m3/hr) (m3/hr) (FEET)
FT 503 1660 / 2000 0-2200 2
FT 504 1660 / 2000 0 -2200 2
FT 505 1660 / 2000 0-2200 2
QTY:-03 PROJECT:PRAGATI -lll COMBINED CYCLE
POWER PROJECT 1500 MW (NOMINAL) AT
MAKE :- EMERSON BAWANA,DELHI 1 2/3/2010 SKS APU AVS
THERMAX LIMITED 0.C NO: 630128 0 9/12/2009 SKS APU AVS
. Wi :
Water & Waste Solutions STDr,\‘,SELEFAGATI POWER CORPORATION Rev DATE PREPD. BY CHKD. BY App by
Sai Chambers, Wakadewadi CLIENT : BHARAT HEAVY ELECTRICALS LTD Specification No PLANT SHNO
Pune 411 003 (INDIA) SV?S'SULTANT* NTPC - CONSULTANCY WHJBEOO00S PT 2 OF6
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INDEX SHEEET

GENERAL INFORMATION

ITEM ULTRASONIC FLOW METER - FLOW THROUGH RECTANGULAR OPEN CHANNEL
TAG NO. FT 506
LOCATION CLARIFIED WATER STORAGE TANK
SERVICE WATER
OPERATING CONDITIONS
1. MEDIUM WATER
2.PRESSURE ( MAX) BY GRAVITY
3. TEMPERATURE AMB
4.LINE SIZE N.A.
NOTE 1]SS TAG PLATE SHALL BE PROVIDED
2]NICKEL PLATED BRASS DOUBLE COMPRESSION CABLE GLAND SHALL BE
PROVIDED BY THERMAX AT SITE
3] 4” counter flange of 2" NPT(F) threaded connection for fitting the instrument
shall be supplied ( Thermax WWS scope)
TAG FLOW NORMAL / FLOW RANGE
MAX (m3/hr) (m3/hr)
FT 506 3320/ 3600 0 - 3800
QTY :- 01 PROJECT:PRAGAT] -Ill COMBINED CYCLE
POWER PROJECT 1500 MW (NOMINAL) AT
MAKE :- EMERSON BAWANA,DELHI 1 2/3/2010 SKS APU AVS
THERMAX LIMITED 0.C NO: 630128 0 9/12/2009 SKS APU AVS
" Wi :
Water & Waste Solutions E’TDTSEL:FAGAT' POWER CORPORATION Rev DATE PREPD. BY CHKD. BY App by
Sai Chambers, Wakadewadi CLIENT : BHARAT HEAVY ELECTRICALS LTD Specification No PLANT SH NO
Pune 411 003 (INDIA) CONSULTANT:- NTPC - CONSULTANCY WHJBEG000S PT 3 OF 6

WING
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Ultrasonic Flow Transmitter Specification Sheet

£
25

.

Sr  |ldentification |Speciﬁcation
General
1 Make EMERSON
2 |Model Number 3102HA 1FRCNAST
Type Ultrasonic Type Flow Transmitter
SMART with local indication - 2 wire
Transmitter
4 Accuracy + 0.25 % Of Measured Distance for>1m,2.5mm<1m
5 |Flow Range Refer index sheet
6 |Maximum Span Limit Oto11m
7 |Output 4-20 mA with HART Communication
8 |Power Supply 12-30 Vv DC
9 |Level Resolution Better than 1 mm
10 |Blanking Distance / Dead Zone 0.3m
11 |Process Pressure Rating -0.25to 3 bar
12 |Process Temperature -30 to 70 °C
13 |Update Interval 1 second
14 |Beam Angle 3°
15 | Temperature Compensation Automatic Integral. Optinal remote sensor for dynamic comp.
16 |Local Indication Digital LCD Indication in Engineering Unit
17 |Process connections 2 "NPT Thread
18  |Electrical connections / Conduit Entry Size PLUG & SOCKET TYPE X 2Nos.
Material Of Construction
19 |Sensing Element PVDF
20 |Cover Seal Silicon Rubber
21 |Sensor Body EPDM
22 |Enclosure / Housing NEMA 4X IP66, Polyurethane-covered Aluminum
Accessories
23 |Tag Plate Stainless Steel engraved Tag Plate
Cetificates
24 |Cetificates No Certificates - Standard
PROJECT:PRAGATI -Ill COMBINED CYCLE POWER
PROJECT 1500 MW (NOMINAL) AT BAWANA DELHI 1 2/3/2010 SKS APU AVS
THERMAX LIMITED 0O.C NO: 630128 0 9/12/2009 SKS APU AVS
Water & Waste Solutions S%TEELSFAGAT' POWER CORPORATION Rev DATE |PREPD.BY| CHKD.BY | Appby
Sai Chambers, Wakadewadi |CLIENT : BHARAT HEAVY ELECTRICALS LTD Specification No PLANT SH NO
Pune 411 003 (INDIA)  |CONSULTANT:- NTPC - CONSULTANCY WING WHJBE00006 PT i A N
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PARSHALL FLUME HEIGHT Vs FLOW DETAILS

e - =

TAG NO: FT 503/504/505

Parshall Flume , Fiow rate = 1660 m3 / hr
Throat Width : 2 feet

Q = 4WHa"1.522w0.026 (FPS UNIT)

W =2 feet

Q = 1660 m3/hr=16.28399 cuft /sec
Q=8H 155 ft3/sec

ULTRASONIC FLOW METER TO BE CALIBRATED BASED ON FOLLOWING HEIGHT Vs FLOW DETAILS

WING

Height (meter) Height (feet) Flow (fta/sec) Flow (m3/hr)
0.2 066 416 424.43
03 0.98 7.81 795.70
035 115 9.91 1010.46
04 1.31 12.19 1242.81
045 1.48 1463 149173
0.46 151 15.14 154343
047 1.54 15.65 159575
0.475 156 15.91 1622.14
0.476 1.56 15.96 1627.43
0477 1.56 16.02 1632.73
0.478 157 16.07 1638.04
0.479 157 16.12 1643.36
0.48 157 16.17 1648.68
0.481 158 16.23 1654.01
. NORMAL FLOW RATE
0.483 1.58 16.33 1664.68
0.488 1.60 16.59 1691.46
0.49 1,61 16.70 1702.22
0.492 1.61 16.80 1713.00
0.494 162 16.91 1723 81
0.496 163 17.02 1734.64
0.498 163 1712 1745.49
05 1.64 17.23 175637
0.51 167 17.77 1811.11
052 1.7 18.31 1866.45
053 174 18.86 1922.38
054 177 19.41 1978.89
055 180 19.97 2035.98
056 1.84 20.54 2093.65
058 1.90 21.69 221068
PROJECT:PRAGATI -Ill COMBINED CYCLE
POWER PROJECT 1500 MW (NOMINAL)
AT BAWANA DELHI 1 2/3/2010 SKS APU AVS
THERMAX LIMITED 0.C NO: 630128 0 9/12/2009 SKS APU AVS
Water & Waste Solutions OWNER: PRAGATI POWER Rev DATE PREPD. BY | CHKD. BY App by
Sai Chambers, Wakadewadi E%ENT - BHARAT HEAVY ELECTRICALS Specification No PLANT SH.NO
Pune 411 003 (INDIA) CONSULTANT:- NTPC - CONSULTANCY WHJBE00006 PT 5 OF 6
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TAG NO: FT 508

HEIGHT Vs FLOW DETAILS

MEASURING WEIR CALCULATION

For width(b) = 2000 mm

Q(m3/hr) Q(m3/sec) b (mtr) h( mm)
2000 0.55556 2 283.88
2300 0.63889 2 31157
2500 0.69444 2 329.36
2800 0.77778 2 355.19
3000 0.83333 2 371.89
3100 0.86111 2 380.10
3125 0.86806 2 382.14
3150 0.87500 2 384.17
3175 0.88194 2 386.20
3200 0.88889 2 388.22
3225 0.89583 2 390.24
3250 0.90278 2 392.25
3275 0.90972 2 394.26
3300 0.91667 2 396.26
NORAMAL FLOW
3350 0.93056 2 400.25
3375 0.93750 2 402.23
3400 0.94444 2 404.22
3425 0.95139 2 406.19
3450 0.95833 2 408.16
3475 0.96528 2 41013
3500 0.97222 2 412,09
3550 0.98611 2 416.01
3600 1.00000 2 419.90
3700 1.02778 2 427.63
3800 1.05556 2 43530
3900 1.08333 2 442 89
4000 111111 2 450.42
4100 1.13889 2 457.89
4200 1.16667 2 465.30
Measuring flow range(0-3320M°hr)
Max.flow:(3800M3/hr)
PROJECT:PRAGATI -lil COMBINED CYCLE
POWER PROJECT 1500 MW (NOMINAL) AT
BAWANA,DELHI 1 2/3/2010 SKS APU AVS
THERMAX LIMITED 0.C NO: 630128 0 9/12/2009 SKS APU AVS
Water & Waste Solutions ST‘?’)NSE:L:FAGAT' POWER CORPORATION Rev DATE PREPD. BY | cHkD.BY | Appby
Sal Chambers, Wakadewadi |CLIENT : BHARAT HEAVY ELECTRICALS LTD Specification No PLANT SH.NO
Pune 411 003 (INDIA) SVCI":‘(?ULTANT* NTPC - CONSULTANCY WHJBE00006 PT 60F 6

Page 48 of 284

-

-~

o
A

o
-~
~



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

o HE
Product Data Sheet
00813-0100-4840, Rev. AB .
August 2007 Rosemount 3100 Series

Rosemount 3100 Series
Ultrasonic Level Transmitters

The Rosemount 3100 Series is a loop-powered
ultrasonic transmitter designed for reliable
continuous level measurement.

THE 3100 SERIES FEATURES:

» Non-contacting measurement with no
moving parts.

* Integral LCD and push-buttons as standard
for on-site programming,

» Continuous measurement of level or
distance-to-surface. Volume or open channel
flow calculations for models 3102 and 3105.

2 integral signal relays for model 3102.

» Easy to install and configure.

* Rugged aluminum housing and PVDF wetted
material.

» 2-wire dc loop-powered.

H
FIELD COMMUNICATIONS PROTH 1N \/ c €

Contents
Measurement Principle. . . . ... ... . page 2
Special Features. ... ... e e page 2
Selecting a Rosemount 3100 Series transmitter .. ......................... page 4
System Integration . . ... L e page 5
Installation Best Practices. . ....... ... .. i page 6
Specifications . . . ... page 8
Temperature and Pressure Ratings ... ........ ... ... ... .. ... ... ... ..... page 10
Load Limitations . . .. .. ..o it i e page 10
Product Certifications . . .. ... . page 11
Dimensional Drawings .. .......... .. i e page 13
Ordering Information. . . ... . . page 14

ROSEMOUNT EMERSON.

www.rosemount.com Process Management
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Rosemount 3100 Series

Product Data Sheet -

00813-0100-4840, Rev. AB
August 2007

Reliability in a Universal Package

The Rosemount 3100 Series is a liquid level
transmitter based on ultrasonic technology making it
suitable for many liquid applications.

MEASUREMENT PRINCIPLE

Ultrasonic pulse signals are transmitted from the face
of the transmitter, and are then reflected from the
liquid surface. The transmitter ‘listens’ for these
reflected signals (echoes) and measures the
time-delay between transmitting and receiving.

The distance to the liquid surface is automatically
calculated by using the computed time-delay.

Distance = Speed of sound in air * (Time-delay / 2)

An integral temperature
sensor continuously
measures the air
temperature around the
transmitter, and uses this
to compute the speed of
sound in air, thereby
automatically
compensating Distance
for temperature effects.

Models 3102 and 3105
have the option of a
Remote Temperature
Sensor for dynamic
temperature
compensation.

®
o
c
3
)
(=}

The Distance measurement can be output through
the 4-20mA or HART output.

Level Measurement

When programmed with the bottom reference of the
application - usually the bottom of a tank - the
transmitter will calculate the liquid depth (Level).

The calculated Level can be output through the
4-20mA or HART output.

Volume Measurement

Models 3102 and 3105 can also calculate the volume
of liquid in a tank. The transmitter has a library of
profile shapes for selection.

The calculated Volume can be output through the
4-20mA or HART output.

Open Channel Flow Measurement

Models 3102 and 3105 can also calculate the rate of
liquid flow in an open channel. The transmitter has a
library of standard open channel flow structure
profiles, but can also support a user-defined flow
profile that is plotted or calculated.

The calculated Flow Rate can be output through the
4-20mA or HART output.

It is possible to enter a 10-point strapping table for
non-standard tank shapes and flow structures.

SPECIAL FEATURES

Advanced software features
» Learn routine (false echo registration)

Manually teach the transmitter to ignore up to four
false echoes, caused by the pulse signal reflecting
off obstructions, until the actual level is seen.

»  Empty tank mapping
When a tank is empty, automatically teach the

transmitter up to four false echoes, without the
need for user interaction.

* Present depth

When the tank is not empty, the bottom reference
can be automatically reset to be the sum of a
user-entered (known) present depth and the
distance to the surface.

+ Setas empty

When the tank is known to be empty, the bottom
reference can be automatically reset to be the
measured distance.

« Distance offset

The distance to the surface can be adjusted by a
user-entered positive or negative offset value.

* Level offset

The level can be adjusted by a user-entered
positive or negative offset value.

*  Bottom blanking

If there is an obstruction on the bottom of a tank,
the false echoes can be avoided by specifying an
area to ignore.

Relays on model 3102
» Two integral relays for control functionality.

Page 50 of 284



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

Product Data Sheet
00813-0100-4840, Rev. AB
August 2007

Rosemount 3100 Series

Integral display and push buttons (all models)

The central area of the display allows up to five
alphanumeric characters to be displayed. This is
either the measurement or data to assist when
programming.

To the left of the central area, on Model 3102 and
3105 only, there are four arrow icons, only one of
which will be illuminated at any one time to indicate
the duty chosen by the user:

- D (Distance-to-surface)

+ L(Level)
- C (Content/ Volume)
+ F (Flow)

To the right of the central area, on Model 3102 only,
there are two arrow icons that indicate the status of
the transmitter relay outputs RL1 and RL2.

When illuminated, they indicate that the relay contact
is closed.

Under the central area is a list of units of
measurement. The transmitter will illuminate only
those characters applicable to the units of
measurement chosen.

To the right of the measurement units is an echo
received icon made up of 3 arc segments that
continuously indicate the strength of the echo
received (minimum, average, and good).

SHHEEK
g DMDMD@D

<

<] gal/m mrft *hringal/s @max

Integral push-buttons and display
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Rosemount 3100 Series

Product Data Sheet
00813-0100-4840, Rev. AB
August 2007

Selecting a Rosemount 3100 Series transmitter

Overview of models

Choose model 3101 for simple level or distance
measurements over a range of 1 - 26 ft (0.3 - 8 m),
and a 4-20mA signal output.

Choose model 3102, with 2 integral relays, for level
or distance measurements over a range of 1 - 36 ft
(0.3 - 11 m). Also features volume and open channel
flow calculations, and a 4-20mA / HART output.

Choose the Intrinsically Safe certified model 3105 for
level or distance measurements over a range of
1-361t (0.3 - 11 m)in hazardous areas. Also
features volume and open channel flow calculations,
and a 4-20mA / HART output.

Housing

The housing is available in aluminum, and has
two '/2-inch NPT cable/conduit entries.

Option of M20 x 1.5 conduit/cable adaptors.

Wetted parts are made of corrosion resistant PVDF.

Process Connection

Threaded Connection
Threads: 2-inch BSPT or 2-inch NPT.

Optional flange accessories: See page 17.

Aluminum
Electronics
housing
12" NPT
2” mounting conduit threads
thread

PVDF transmitter wetted part

Electrical connections
(For full specification, see page 8)
Power supply

The 3100 Series requires an external power supply:
3101:12- 30 vdc
3102: 12- 40 vde
3105: 12 - 40 Vdc, (12 - 30 Vdc in hazardous area).

4

Signal output

Model 3101 has an analog 4-20mA output, which is
powered by the voltage supplied to the transmitter.

Models 3102 and 3105 have a 4-20mA output with
HART® communication. This is powered by the
voltage supply to the transmitter.

Relay outputs

Model 3102 has two relay outputs, which are
powered by the voltage supply to the transmitter.

Remote temperature sensor

All models have an integrated temperature sensor for
automaticaily compensating for temperature effects.

Models 3102 and 3105 have support for connecting a
Rosemount Remote Temperature Sensor, which is
an optional accessory (see page 17). When used, it
automatically overrides the integral sensor and
provides dynamic temperature compensation.

Measurements and Calculations

3101: Level, or distance to the surface.
3102: Level (or distance), volume, open channel flow.
3105: Level (or distance), volume, open channel flow.

Measurement range

3101:1-26 ft (0.3 - 8 m)
3102:1-36 ft (0.3 - 11 m)
3105: 1 - 36 ft (0.3 - 11 m)

Product certifications

(For a summary of certifications, see page 11.)
Non-hazardous area installation

3101 and 3102 are available for:

* FM and CSA Ordinary Location installation.
Hazardous area installation

3105 is available for:

+ FMIntrinsically Safe/Non-incendive installation.
» CSA Intrinsically Safe/Non-incendive installation.
* ATEX and IECEx Intrinsically Safe installation.

NOTE:
Product certifications are selected using the Ordering
Information (see page 14 onwards).
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Product Data Sheet N =0
00813-0100-4840, Rev. AB .
August 2007 * Rosemount 3100 Series

System Integration

The Rosemount 3100 Series transmitter uses the Measurement data is transmitted as an analog
same two wires for power supply and 4-20mA signal as standard.

communication. On models 3102 and 3105, a digital HART® signal
superimposed on the 4-20mA signal.

The 3100 Series requires an external power supply:
»  3101:12to 30 Vdc
+ 3102: 12 to 40 Vdc
+ 3105: 12 to 40 Vdc (30 Vdc in hazardous area).

2 Relay outputs !
{3102 only) 751 Display

3100 Series
transmitter

4-20mAHART

Controf system

Remote temperature sensor
{3102 and 3105 only)

HART modem

3490
Controller

AMS{TM) Suite:

375 Field intelligent Device Manager

communicator

The Rosemount 3100 Series
transmitter powers Plantweb® with
easier configuration, lower installation
costs, higher reliability and device
diagnostics that enable predictive
intelligence, reduce operating costs
and improve plant availability.
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Rosemount 3100 Series

Product Data Sheet
00813-0100-4840, Rev. AB
August 2007

Installation Best Practices

Correct location of the transmitter is essential for the
reliable operation of any ultrasonic level
measurement system.

NOTE:

The Rosemount 3100 Series is designed to be
mounted in a non-metfallic fitting or flange. Please
check optional PVC flange accessories on page 17.

Mounting considerations

a) The transmitter should be mounted above the
liquid surface using the 2-inch thread provided.
To facilitate mounting, optional flanges are
available as an accessory - see page 17.

b) Mount the transmitter as near vertical as possible
to ensure a good echo from the liquid surface for
maximum echo size received.

c) Obstructions within the beam angle generate
strong "false-echoes"; wherever possible, the
transmitter should be positioned such that false
echoes are avoided.

d) To avoid detecting unwanted objects in the tank
or well, it is advisable to maintain a distance of at
least 4.3 inches (0.11 metres) from the centre
line of the transmitter for every metre range to the
obstruction.

e) Itis recommended not to mount the transmitter
closer than 12 inches (0.3 metres) to the wall to
avoid losing echo size.

f) Avoid applications where heavy condensation
could form on the transducer face.

g) If the transmitter is mounted in a stand-off or
nozzle, it is always preferable that the transmitter
face protrudes at least 5mm into the tank. If this
is not possible, see “Mounting in a nozzle” on
page 7.

h) In environments where direct sunlight can cause
high surface temperatures on exposed
instruments, it is recommended to use a suitable
sun-shade.

1 Use non-metallic
A/ fitting / flange

C Min. = 0.3m (12”)

0.11m/m
(1.3"11t)

Liquid surface conditions

a) Foaming liquids can reduce the size of the
returned echo as foam is a poor ultrasonic
reflector. It is always preferable to mount an
uftrasonic transmitter over an area of clear liquid.

b) Beware of mounting the transmitter directly over
any inlet stream.

¢) Liquid surface turbulence is not normally a
problem unless it is excessive. In most cases, the
effects of turbulence are minor, with excessive
turbulence being catered for by fine-tuning the
transmitter on site if necessary.

d) A still-pipe can be used to avoid foam and
turbulence.

In-tank effects

a) Stirrers or agitators can cause a vortex. Always
try to mount the transmitter off-centre of any
vortex to maximise the return echo.

b) As stirrer blades become uncovered, they will
create echoes as they pass through the
ultrasonic beam. The transmitter can be tuned
on-site to ignore these false echoes.
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Rosemount 3100 Series

Mounting in a nozzle

Use non-metallic
fitting / lange

TABLE 1.
Nozzle Diameter Size (D)

Maximum Nozzle Length (L)

DN50 (2 inch) 18mm (3/4")
DNSO (3 inch) 100mm (47
DN100 (4 inch) 100mm (47)
DN125 (5 inch) 200mpm (87)

>DN150 (6 inch) 350mm (14”)

Open Channel Flow installations
(Models 3102/3105)

There are normally two distinct parts to an open
channel flow measurement system; the primary
element (flow structure) and the secondary element
(head measurement instrumentation). For accurate
open channel flow measurement, both parts of the
system must be installed accurately.

The transmitter should be positioned at the correct
distance upstream from the flow structure at a height
that is at least equal to the maximum flow depth plus
the blanking distance (dead zone) of the transmitter
(see below).

A minimum distance of 0.31m is recommended.

Y

Hmax + 0.31m

Hmax

It is important that the bottom reference of the
transmitter is related to the centre of the invert of the
primary device (see below), and NOT the distance to
the channe! bottom directly below the transmitter.

E Transmitter front face

Channel invert N .
Primary device

(e.g. flume, weir) invert

NOTES:

» The liquid surface at the point of measurement
must have a stable, smooth surface and uniform
approach velocity. It must not be affected by
baffles, foam, hydraulic jumps or any other object
likely to cause flow disruption.

» The primary element should be free from any
situation where it is likely to 'drown’ (refer to
relevant Standard for further information)

Page 55 of 284



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

Rosemount 3100 Series

Product Data Sheet

00813-0100-4840, Rev. AB
August 2007

Specifications

"Rasemount 3100 Series level transmitters;

Model 3101 for Level and Distance measurement.
Moxdel 3102 for Level, Distance, Volume; and Open channel flow measurement with 2 integral signal

relays.
Model 3105 for Level, Distance, Volume, and Open channel flow measurement for hazardous locations.

Measurement principle

Measuring performance

Measurement range

{ evel resolution

Ultrasonic, time-of-flight.

Model 3101: 1 -26 ft (0.3 -8 m)
Model 3102: 1-36ft(0.3-11m)
Model 3105: 1 - 36 ft (0.3 - 11 m)

Better than 1o {1.mm)

Level accuracy

Model 3101: +0.2in. (5 mm) for <3.3 ft (1 m),
£ 0.5% of measured distance for >3.3 ft (1 m)
+0.1in. (2.5 mm) <3.3 ft (1 m),

+0.25% of measured distance for >3.3 ft (1 m) under reference conditions (1)

Models 3102 and 3105:

-Blanking distance (Dead Zone) -

12°(0.3m)

Update interval

Integral Display

1 second

4/5 digit display for live measurement, and for configuration purposes.

Output Units

ForLevelor d:stance-to-surface m, ft, in, or none
F&f-Conterts: Tm?, gal or 3
For Elow: Us_ i, i°Inr, galis “galim, t3m (cfm), #3mr; ornone

Output Variables

Model 3101: Level, or distance-to-surface
Model 3102: Level (or distance-to-surface), Content (Volume), and Flow.
Model 3105: Level (or distance-to-surface), Content (Volume), and Flow.

Configuration fools

Standard integral push-buttons with L.CD.
Rosemount hand:held commanicator Model 375
Rosemount 3490 Series Unwarsal Control Unrt

Signal on alarm

Power supply
Mndel3102 12- 4{}Vdc L
o Mode! 3105: 12 < 40'Vdc (non-hazardous area), 12 - 30 Vdc (hazardous area), .
Earthing None required.
Current Output. Model 3101: Analog 4-20 mA
. Model 3102 Analog: :umr,nART@

Model! 3105 Analog 4-20 mA, HART®.

Standard: Low = 3.75 mA. High = 21.75 mA.
Namur NE43: Low = 3.6 mA. High = 22.5 mA

Saturation levels

Standard: Low = 3.9 mA. High=20.8 mA.
Namur NE43: Low = 3.8 mA. High = 20.5 mA

Relay output (on 3102 model)

2 integral signal relays, SPST rated 1A @ 30vDC (mductlve) and 2A @ 30VDC (resistive)

Electrical parameters

U;=30V, ;= 120 mA, P, = 0.82 W, L; = 1084, C, = 0 nF.

Cable entry %" - 14 NPT conduit entries for cable glands. Option: M20 x 1.5 conduit/cable adaptor.
Quiput Cabling | Single twisted-pair and shielded, min_ 0.22 mm? (24 AWG), max. 1.5 M (15 AWG),
Wet-side material PVDF.

Body and cover material

Polyurethane-covered Aluminum.

Cover seal

Silicone rubber,

Cover screws 316 Stainless Steel.
Transducer body seal EPDM.
8
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Product Data Sheet

00813-0100-4840, Rev. AB .
August 2007 Rosemount 3100 Series
Mounting thread size . 2 NPT, or 2" BSP, Optional flange accessories available.
Temperatire compensation '/ | | Model 310% o
: Automatic !ntegrai temperature compensation.
Model 3102:

Automatic Integral temperature compensation. Optional remote temperature sensar for dynamic
temperaiture compensataon @

Model:3105: - . )

Automatic !ntegral temperatw'e compensa'aon Opttonai remote temperature sensor for dynamnc

Ambienttemperatuore .~ [ Model310t
o . o °Fto+158‘F(2G‘Cto+?0“G)
: Moadels 3102 and 3105;
: 140 °F 10 +158 °F (-40°C to#70°C)
Process temperature Model 3101:

-4 °F to +158 °F (-20 °C to +70 °C)
Models 3102 and 3105:
-22 °F to +158 °F (-30 °C to +70 °C)

Process pressure <4 to°#44-psi-{-0.25 to 3.0 bar)

Ingress protection NEMA 4X, IP 66.

Electromagnetic.compatibility - .| EN61326 {Class B)

Certifications CE-mark, FM, CSA, ATEX, or IECEx - dependent on order code.

(1) Temperature: 20°C, Pressure: 101.3 kPa (atmospheric pressure), and Relative Humidity: 65%.
(2) See page 17 for optional accessories.
(3) See page 11 onwards for approval temperature ranges.
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4

Temperature and Pressure Ratings

The process temperature/pressure rating depends
on the design of the transmitter in combination with
the flange materials.

Pressure

psi (bar)
44psi
(3 bar)
4 psi I:r?u;grature
(-0.25bar)
4°F (-20°C) on 3101 158°F
-22°F (-30°C) on 3102/3105 (70°C)

Process temperature and pressure diagram for Rosemount 3100 Series

Load Limitations

A HART® Communicator requires a minimum load resistance of 250 Ohm within the loop in order to function
properly. Communication with Rosemount 3490 Universal Controller does not require additional resistance. The
maximum load resistance can be determined from these diagrams:

Non-intrinsicatly Safe Installations Intrinsically Safe Installations
R (Ohms) R (Ohms) R (Ohms)
A A A
1244 — 1244 — 1244 —

800 4 — — — — — — 800 —d | 800
[ d [ d
me — — — — — — — © |
n n
400 - 400 400
o I
n
) |
0 p U (V) 0 1 0
0 12 20 30 40 0 12 20 30
Model 3101 Models 3102 and 3105 Model 3105

NOTE
R = Maximum Load Resistance
U = External Power Supply Voltage

10
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Product Data Sheet
00813-0100-4840, Rev. AB
August 2007

Rosemount 3100 Series

Product Certifications

ORDINARY LOCATION CERTIFICATION
FOR FM (MODELS 3101/3102)

G5 Project ID: 3024095
The transmitter has been examined and tested to determine
that the design meets basic electrical, mechanical, and fire
protection requirements by FM, a nationally recognized
testing laboratory (NRTL) as accredited by the Federal
Occupational Safety and Health Administration (OSHA).

ORDINARY LOCATION CERTIFICATION
FOR CSA (MODELS 3101/3102)

G6 Project ID: 1878089
The transmitter has been examined and tested to determine
that the design meets basic electrical, mechanical, and fire
protection requirements by CSA, a nationally recognized
testing laboratory as accredited by the Standards Council of
Canada (SCC).

EUROPEAN DIRECTIVE INFORMATION
The EC declaration of conformity for all applicabie
European directives for this product can be found on
the Rosemount website at www.rosemount.com. A
hard copy may be obtained by contacting your local
sales office.

ATEX Directive (94/9/EC)
Compilies with the ATEX Directive.

Pressure Equipment Directive (PED) (97/23/EC)
3100 Series is outside the scope of PED Directive.

Electro Magnetic Compatibility (EMC) Directive
EN61326 (Class B)

CE-mark

Complies with applicable directives
3101, 3102 (EMC)

3105 (EMC, ATEX)

HAZARDOUS LOCATIONS
CERTIFICATIONS (MODEL 3105)

Factory Mutual (FM) Approvals

Factory Mutual (FM) Intrinsically Safe
Approval

15 Project ID: 3024095
Intrinsically Safe for Class I, Div. 1, Groups A, B, Cand D
Intrinsically Safe for Class |, Zone 0, AEx ia liC
Temperature Code: T4 at +60°C, max ambient
Temperature Code: T6 at +55°C, max ambient

Control Drawing: 71097/1216
Ui=30V,ii=120mA, Pi=0.82W, Li= 108 uH, Ci=0 pF.

Factory Mutual (FM) Non-Incendive
Approval

15 Project ID: 3024095
Non-Incendive for Class |, Div. 2, Groups A, B, C and D
Non-Incendive for Class |, Zone 2, AEx nA IIC
Temperature Code: T4 at +60°C, max ambient
Temperature Code: T6 at +55°C, max ambient

Control Drawing: 71097/1216
Ui=30V,li=120 mA, Pi=0.82 W, Li= 108 pH, Ci= 0 puF

Canadian Standards Association (CSA)
Approvals

Canadian Standards Association (CSA)
Intrinsically Safe Approval

16  Project ID: 07 CSA 1878089
Intrinsically Safe for Class |, Div. 1, Groups A, B, C, and D
Intrinsically Safe for Class 1, Zone 0, Ex ia IC
Temperature Code:
T4 (Tymp -40°C to +60°C)
T6 (Tamp -40°C to +55°C)

Control Drawing: 71097/1218
Ui=30V,li=120 mA, Pi=0.82W, Li= 108 uH, Ci= 0 pF

Canadian Standards Association (CSA)
Non-Incendive Approval

16 Project ID: 07 CSA 1878089
Non-Incendive for Class |, Div. 2, Groups A, B, C, and D

Non-Incendive for Class |, Zone 2, Ex nL IIC
Temperature Code:

T4 (Tymp -40°C to +60°C)

T6 (Tamp -40°C to +55°C)

Control Drawing: 71097/1218
Ui=30V,li=120 mA, Pi=0.82 W, Li= 108 pH, Ci =0 uF

11
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ATEX Intrinsically Safe Approval

1 Certificate: Sira 06ATEX2260X
Intrinsically Safe for il 1 G, EExia IIC
Temperature Class:

T4 (Tamp 40°C to +60°C)
T6 (Tamp 40°C to +65°C)

Ui=30V,li=120 mA, Pi=0.82 W, Li=108 pH, Ci= 0 uF

Special conditions for safe use:

1. All transmitter models have external plastic parts, which
could present a risk of ignition due to electrostatic charge
build-up. They shall not be directly installed in any process
where its enclosure might be charged by the rapid flow of
non-conductive media.

2. All transmitter models shall only be cleaned with a damp
cloth.

3. When the transmitter housing uses aluminum alloy in its
construction, this presents a risk of ignition due to impact
and shall be taken into consideration on installation and use.

IECEx Approval

17 Certificate: IECEx SIR 06.0068X
Intrinsically Safe for Zone 0, Ex ia IIC
Temperature Class:

T4 (Tamp 40°C to +60°C)
T6 (Tamp 40°C to +55°C)

Ui=30V,1i=120 mA, Pi=0.82 W, Li=108 uH, Ci= 0 pF

Special conditions for safe use:

1. Alltransmitter models have external plastic parts, which
could present a risk of ignition due to electrostatic charge
build-up. They shall not be directly installed in any process
where its enclosure might be charged by the rapid flow of
non-conductive media.

2. All transmitter models shall only be cleaned with a cloth.

3. When the transmitter housing uses aluminum alloy in its
construction, this presents a risk of ignition due to impact
and shall be taken into consideration on installation and use.

12
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Dimensional Drawings

Threaded Mounting

@170mm (6.7") —»\

T NeT

1‘2’5’;‘”’;‘ cable entries
60mm A/F
hexagon
65mm \
2.6") 2" thread
‘ r
MIN: 0.3m (1")
MAX: 8m (26’) for 3101, 11m (36’) for 3102/3105
Wetside i Bottom Reference
(b.rEF)
’4— @170mm (6.77) —»‘
I 100mm [ ! 48mm (1.9”)
] (3.97 :
45mm
5.7 nom Y'NPT
cable entries
210mm oM l

(8.3") 60mm A/F
nom hexagon

l "~

2" thread

—» @51Mm |¢—

)
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Ordering Information

Model Code 3101, Level of liquids

Model Product Description

3101 Ultrasonic level transmitter

Code Signal Output

420 ma

Code Housing Material

Polyurethane-covered Aluminum

Conduit / Cable Threads

Y2 - 14 NPT
20 x 1.5 adaptor
Wet-side material

Process Connection
12" NPT thread®

2" BSPT thread®

Certificates

No certification

FM Ordinary Location

CSA Ordinary Location

Options
Tag Plate
8T Stainless Steel-engraved tag plate
WT Laminated paper tag plate

(1) Choosing this option implies US (Impenial) units of measurement are required for the default configuration.
(2) Choosing this option implies Metric units of measurement are required for the default configuration.

Example model order code: 3101-L-A-1-F-RC-G5-ST

14
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Model Code 3102, Level, Volume or Flow of liquids

Model Product Description

3102 Ultrasonic level transmitter with 2 integral relays

Code Signal Output

4-20 mA with HART® communication

Code Housing Material

Polyurethane-covered Aluminum

Code Conduit / Cable Threads

% - 14 NPT

NA No certification

FM Ordinary Location

CSA Ordinary Location

Options
Alarms
c4 | Namyr alarm and saturation levels; high alarm.
C5 Namur alarm and saturation levels; low alarm.
cs | Low alarm setting with standard Rosemaunt alarm and saturation levels;
Tag Plate
ST - | Stainless Sleel engraved iag plate
WT Laminated paper tag plate

(1) Choosing this option implies US (Imperial) units of measurement are required for the default configuration.
(2) Choosing this option implies Metric units of measurement are required for the default configuration.

Example model order code: 3102-H-A-1-F-RC-G5-C4-ST

15
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Model Code 3105, Level, Volume or Flow of liquids

Model Product Description

3105 Ultrasonic level transmitter for hazardous areas

Code Signal OQutput

4-20 mA with HART® communication

Code Housing Material
Code Conduit / Cable Threads
Y% - 14 NPT
120 x 1.5 adaptor

Wet-side material

Process Connection
- mr’eaii‘v”i =
2" BSPT thread®®
Certificates
ATEX Intrinsically Safe
-+ M Intrinsically Safe and Non-Incendive
CSA Ihtn'nsically Safe and Non-Incendive
Options

C4 Namur alarm and saturation levels; high alarm.

C5 Namur alarm.and saturation levels; low alarm.

Cc8 Low alarm setting with standard Rosemount alarm and saturation levels.
TagPlate [ o) '

ST Stainless Steel engraved tag plate

WT Laminated paper tag plate

(1) Choosing this option implies US (Imperial) units of measurement are required for the default configuration.
(2} Choosing this option implies Metric units of measurement are required for the default configuration.

Example model order code: 3105-H-A-1-F-RC-I5-ST

16
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Spare Parts and Accessories
Accessories
03100:1001-0001 2"NPT t6 27 ANSI#150 PVG Flange
03100-1001-0002 2" NPT to 3" ANSI #150 PVC Flange
03100-1001-0003 Z" NPT 1o 4° ANSI#150 PVC Flange
03100-1001-0004 2" NPT to 6" ANSI #150 PVC Flange
03100-1002-0001 | 2" BSPT to DN50 PN16 PVG Flange
03100-1002-0003 2" BSPT to DN80 PN16 PVC Flange
03100-1002-0004 7° BSET to DN100 PN16 PVC Elange
2" BSPT to DN150 PN16 PVC Flange
03100-0001-0001 . | Remote Tempersture Sensor (3102, 3105 only)
03100-0001-0002 1/2"NPT to M20 x 1.5 Conduit Adaptor (Pack of two)
17
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NOTES:
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Rosemount Level Solutions

Emerson provides a complete range of Rosemount products for level measurement applications.

Pressure — Level or Interface Measurement Non-contacting Radar — Level Measurement

Emerson has a complete line of Rosemount pressure The Rosemount non-contacting radar family consists of:

transmitters and remote seals for measuring level or interfaces . .

in liquid applications. Optimize performance with direct mount, * Rosemount 5400 Series Transmitters — Loop-powered

Tuned Seal systems: transmitter wm_1 a wide range qf antennas, for liquid It-;yel
measurement in most applications and process conditions

%c;snesr:]?;g:s3051s_L, 3051L, and 1151LT Liquid Level » Rosemount 5600 Series Transmitters — Transmitters with

ultra-high sensitivity for measurement of level in liquids and

» Rosemount 1199 Remote Diaphragm Seals with direct mount solids, even for the most challenging applications

) or c?plllary connt-actlons . . Non-contacting Ultrasonic — Level Measurement
Vibrating Fork Switches — Point Level Detection The Rosemount 3100 Series ultrasonic level transmitters provide

The Rosemount 2100 Series is developed for reliable point level continuous non-contacting level measurement of liquids. The

detection of liquids and consists of: range consisits of:

= Rosemount 2110 Compact Vibrating Fork Liquid Level Switch + Rosemount 3101 for simple continuous level measurement

» Rosemount 2120 Fuli-featured Vibrating Fork Liquid Level » Rosemount 3102 for continuous measurement with two integral
Switch relays for local control functionality

Guided Wave Radar - Level and Interface Measurement » Rosemount 3105 Intrinsically safe certified version for

Muttivariable, loop-powered Guided Wave Radar transmitters hazardous areas

with a wide range of probe styles to fit different liquids and solids
applications. The product line consists of:

» Rosemount 3300 Series — Versatile and easy-to-use
transmitter with proven reliability

* Rosemount 5300 Series — Accurate, high performance
\ transmitter with FOUNDATION™ fieldbus support )

The Emerson fogo is a trademark and service mark of Emerson Electric Co.

Rosemount and the Rosemount logotype are registered trademarks of Rosemount Inc.

PlantWeb is a registered trademark of one of the Emerson Process Management group of companies.
HART is a registered trademark of the HART Communication Foundation.

DeltaV is a registered trademark of Emerson Process Management group of companies.

All other marks are the properly of their respective owners.

Standard Terms and Conditions of Sale can be found at www.rosemount.com\terms_of_sale

Emerson Process Management, Rosemount Inc.

The Americas Europe, Middie East & Africa Asia Pacific
Emerson Process Management  Emerson Process Management  Emerson Process Management
8200 Market Boulevard Shared Services Ltd. - Singapore Pte Ltd.
Chanhassen, MN 55317 USA Heath Place 1 Pandan Crescent
T (U.S.) 1-800-999-9307 Bognor Regis Singapore 128461
T (International) (952) 906-8888  West Sussex PO22 9SH Tel 65 6777 8211
F (952) 949-7001 England Fax 656777 0947
Tel 44 1243 845500 AP.RMT-Specialist@emersonprocess.com

Fax 44 1243 867554

www.rosemount.com

EMERSON.

© 2007 Rosemount Inc. All rights reserved. Process Management
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1 14/12/2009 | REVISED ASPER SKS APU AVS
BHEL COMMENTS
0 8/10/2009 } FOR APPROVAL SKS APU AVS
Rev. No Date Description Prepared By Reviewed By Released By
PROJECT PRAGATI-III COMBINED CYCLE POWER PROJECT
1500MW(NOMINAL).

CUSTOMER:

PRAGATI POWER CORPORTION LIMITED (PPCL)

NTPC LIMITED, CONSUTANCY WING

BHARAT HEAVY ELECTRICALS LTD

POWER SECTOR
PROJECT ENGINEERING MANAGEMENT
NOIDA

THERMAX LIMITED
PUNE

DATA SHEET FOR DIFF. PRESSURE FLOW TRANSMITTER

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

WHJBC00009 PE-VO-314-158-A303 REV.NO: 01
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INDEX FOR DIFF. PRESSURE FLOW TRANSMITTER
OPERATING CONDITIONS
DP INSTRUMENT
NORMAL PR. NORM/MAX
TAG NO MEDIUM TEMP RANGE 3 RANGE(METER LOCATION REMARK
KG/CM2 M*/HR
mmWc MAX) M3/HR
INLET TO CASCADE | REFER SHEET
FT-501 WATER 1.5 AMB 0-2500 | 3320/3650 0 - 4300 AERATOR NO.03
INLET OF STALLING | REFER SHEET
FT-502 WATER 15 AMB 0-2500 | 3320/3650 0-4300 CHAMBER NO.03
QTY :- 02 PROJECT:PRAGATI -1l COMBINED CYCLE 2 14/12/2009 SKS APU AVS
POWER PROJECT 1500 MW (NOMINAL)
MAKE :- EMERSON AT BAWANA,DELHI 1 8/10/2009 SKS APU AVS
THERMAX LIMITED 0.C NO: 630128 0 19/08/2009 SKS APU AVS
OWNER: PRAGATI POWER
Water & Waste Solutions CORPORATION LTD. DELHI Rev DATE PREPD. BY CHKD. BY App by
Sai Chambers, Wakadewadi E.::[I)ENT: BHARAT HEAVY ELECTRICALS Specification No PLANT SHNO
Pune 411 003 (INDIA) Sv?,:“(fULTANT:‘ NTPC - CONSULTANCY WHJBC00009 PT 2 OF 3
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Differential Pressure Flow Transmitter Specification Sheet

Sr |ldentification [Spedﬂcation
1|Make EMERSON
2|Modei Number 3051CD2A02A1AH2B1M5Q4
3| Type Capacitance Type Differential Pressure Transmitter
SMART with local indication - 2 wire
Transmitter
4|Accuracy + 0.065 % Of Span
5|Differential Pressure Calibration Range 0-2500 mmWC
6lFlow Range Refer index sheet
71integrat Square Rooting Required
8|Maximum Span Limit -250 to 250 in H20
9|Output 4-20 mA with Digital Signal Based on HART Protocol

10|Power Supply

24 V DC from system

11|Accurate Tum Down Ratio 10:1
12}Maximum Tum Down Ratio 100: 1
13|Static Pressure Rating 3696 psi

14{Stability

+0.5 % Of URL fo 2 years

15|Time Constant

100 milliseconds

16{Local indication

Digitat LCD Indication in Engineering Unit

17|Process connections

1/2 "-14 NPT (F) with 3 VM

18|Electrical connections / Conduit Entry Size

1/2"-14 NPT (F) X 2Nos.

Material Of Construction

19}Sensing Element S5 316L
20[Other wetted Parts SS 316
21|Sensor Body SS 316

22|0-ring Glass Filled PTFE
23|Fill Fluid Silicon Oit

24{Enclosure / Housing

NEMA 4X ,IP66, Polyurethane-covered Aluminum

Accessories
25|Mounting Brackets 2" Pipe Mounting
26{Manifold 5 VM.Of §S 316 "T" Type
PROJECT:PRAGATI -lll COMBINED CYCLE POWER PROJECT 1500 MW 2 14/12/2009 SKS APU AVS
(NOMINAL) AT BAWANA,DELHI 1 8/1072009 SKS APU AVS
THERMAX LIMITED 0.C NO: 630128 0 19/08/2009 SKS APU AVS
Water & Waste Solutions  |OWNER: PRAGATI POWER CORPORATION LTD. DELHI Rev DATE | PREPD. BY | CHKD. BY App by
Sai Chambers, Wakadewadl jCLIENT : BHARAT HEAVY ELECTRICALS LTD Specification No PLANT SHNO
Pune 411 003 (INDIA) CONSULTANT:- NTPC - CONSULTANCY WING WHJBC00008 PT 3 0F3
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1SO 5187-2:2003E) :
52340  The diameter of the pipe shal be measufad as specifisd in 6.4.2, the . ..er +

by i
as pan of the primary device. This also applies to 1 distance requirement given m 6.4 -
measwred from the upsirsam edge of the recess, formed by the carrier ring. 3

53 Cosfficients and corresponding uncertaint: 15 of orifice plates

v QL Bx0,75... . e

531 Limits of use

Standang orifice plates shall only be used in accordancs with, this pad of IS0 5:27 unde: de folc

For ogﬁce plates with cormaer or with D and 12 prossure tappings:
w3 (2,5 mm;

o Hmm g 2 5 10000,

— Qigfs 0,72‘;;

— Rep 2 5000 for 0,1 £ £ 0,56,

~.xRep3 16000 ptox > 056,

For arifice plates with flange 1appings:

-t

-~ 42126 mm;

e

Both Rep, = 5 000 and Reyy 2 170520

whe 8 D is r.pressed in milimetres.

The pipe inlernal roughness shall sotlisly the foliowing specification ¥ the uncettinty vaiues I this :
IS0 3157 are 1o be mel, L. the value of the withmatical mesn deviallon of the Tou anesy otsfie, Ao, 5
sudh thal 1042413 15 lass than the maximum velus given i Table 1 Ui Grodlar It e minsicsi® valic
0 Tubdn ¥, YR glaanam shifialent aquation fsbe §,8.2:1) was delarmined rom s detebaso colecte:

. ke e Ry BT Lt R AT 3 ) m! o e "‘WW o

which Tables 1 wnd Zaroimsad 5 60 Slae. o -Glimanh ™ | ,l L 1. . . A

Tahfe 1. . Maximum alue of 10%Ra/D

% 9,20 i TR I .
030 | 15 15 | 15 15 h S T R
0.40 15 ; 15 ; 110 7,2 8.2 4,1 35 {3 4T ey
R ’ - - - - -~ * f 11 ‘ ‘;T
19 £ 150 2003 e Alf it
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. |Rev.No] Date | Description Prepared By Reviewed By Released By
.. IPROJECT I PRAGATI-III COMBINED CYCLE POWER PROJECT
1500MW(NOMINAL).

CUSTOMER:

PRAGATI POWER CORPORTION LIMITED (PPCL)

NTPC LIMITED, CONSUTANCY WING

BHARAT HEAVY ELECTRICALS LTD

POWER SECTOR
PROJECT ENGINEERING MANAGEMENT
NOIDA

THERMAX LIMITED

PUNE

DATA SHEET FOR CONDUCTIVITY ANALYSER

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

PE-VO-314-164-A 171

WHIEBOOO1 REV.NO: 01
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* THIS IS A PART OF TECHNICAL SPECIFICATION NO. PE-TS-314-158-A001M

Frocduct Data Shoet
O TL1at0Tieen
FefrEary F00

Modet 1181 O

Conductivity Two-Wire Transmitters

«  FieLDMOUNTED TRANSMITTERS ideal for

mulliple loop installations.

+  NEMA AX WEATHERPROOE, CORKOSION-
RESISTANT, DUAL COMPARTMENT HOUSING
prdvigles raximlm siralit srofection R increased

rebiafAlity ity wdusltizt ervironments.

- HAZARDOUS AREA INSTALLATION. Certifiod
NEMS B explosion-proof and intringsiczly safe
when usad with an approved sensor and safely

P

- COMMOMALITY OF PARTS reduces inveniony.

» S50TCH SELECTABLE RANGES further reduoes
imventony by pemmiiting caiibration of one mode 1o vinually sny Tag Number reqarrng the

S3IME WMeasureTent rumeer.

» EXTERMAL ZERC AMUF SPAN, 20-tum potertiomelers provide for fing calbration of the

isofaded 4-20 rmf ootpot sgnal,

FEATURES AND APPLICATHING

The Faozemroant Analybzal thoowire Hansmitters, with
the appsoprizte sensare. are designed ko condinuouely
mexsure e ol DREP, contuclivity, dissolved auygen.
o free rasidual Siaine in irdusiial pieesses, Thasa
field mounted transmitters are ieal for muttiple oop
applicetions where criticad data proceaging ono coein
B FRLIWFET.

The Mg 1181 Tasnsndbers owlfoebe Al the ey
neceasary far the meazurement and Hansmissioon of
# isciEled 4-H) w4, dnear signai, Measurament
ranme alaclicn is made through: ntemal mnge
switchas Thal acs aasily actessod by removing a
hewzpimg cover. Mo furtr diszésamioly is 2aguined. A
maki¥ is prowided which comvenienily indicates jha
proser switch oosdicn. Range selaction can be made
withiaut the uze af the instructian manuai. Fine cadi-
bration of the 4-20 mb

Anadyticat

Snal iS Acepmelisnes with five F0durm egeensd Jesd
and Span pobentioimisters,

Tixe electenic prinfed circuits ate prittcted fim the
errdranmment by the Nz A westharproot, comomion
Fasskant sndnsume The prirled S cards plug o &
rredstize barior which 3 solaed frem the fickd wikng
and ¢alibrakon ferminals. Rouess feit céibaton: doee
niat require exposing the stectronlos 1o hamh jrougkis
Srnirernents, Al PUSs are conformed ooated for s
it araestion. The PLES ave rarmsved & 5 oiit ot
rrey B ubvkiuatly roplacee The Iransmilber housssg
LT AEE SeaheEwilh 1393 AR ot O it amd
reesd fol 4 pepdace] eac e the SoVes is refrmed,

GREIT g an g B

&

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

The Mode! 1181 is availabie blind or with an analoeg or
digital display. The digital display may be ealibrated in
engineering units and the analog display features mul-
tiple scales in engineering units.

The transmitters are certified explosion-proof, NEMA
78, and infrinsicaily safe when installed with an
approved bamer and sensor. Marardous area certifi-
cates are provided by BASEEFA to CENELEC reguia-
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 instaliation when
this approval is selected.

Accessory Hems are available for the two-wire transmit-
ters. The Mode! 516 isolated power supply provides
power for up to 20 fransmitters. Two fransmitters may
be wired direclly to the power supply. For more than
two fransmitters, junction boxes are available, each
accommodating wiring for a maximum of ten transmit-
ters, Remote alarms are available with independently
adjustabie setpoints and hysteresis. Contacts of the
Model 230A may be specified for high/low, highvhigh, or
lowflow operation. The impedance of the Model 2304
alarm module is less than 100 ohms. For further infor-
matior on the Models 515 and 230A, please refer to to
their respective product data sheet,

2 Rosamount Analytical

MOUNTING DETAILS

11214 FNPT
{2 PLACES)

5M6-18 NUT~@
5116-18 WASHER |

U-BOLT ~, 1§

12" TO 2" PIPE
(CUSTOMER
FURNISHED)

* Screws fumished with mounting kit ondy.
not furnished with analyzerffransmitter
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" THIS IS A PART OF TECHNICAL SPECIFICATION NO. PE-TS-314-158-A001M

FHYSICAL SPECIFICATIONS — GENERAL

EncEssupn: NEMS 5%, weaiferpriot and orrogian-
resIsiant
MENS TH, sxplosion proc

Hazardows Adre Glssication:

Exploaion Prowk

Fh: Clase §, Growgs B, T, & O, Div. 1
Class ¥, SGroups £, F, & 5, Div. 1
Glags 47, e

CEM Class &, Grosps C & D, Div 1
Claze &, Sroups £, F, & G, Oiv. 1
Lilass ¥z Fadoary Sealed, iy, 1
Class s, Growps & 8, O, &1 0 2
Erchiaune: Tigri 4

rikrivisic Sakaty;
Fh: Class s, 13, 5 M2, Div 1
CEA: Clasz |, Sroups A, B, G, & [ Enc? 4, Class 1,
Dhv. 1
Temperawre Code T4
BAZEEFA: TEx ia 12 T4, TaMS » BB

EYspkry:
Blind. {Code U233
Analeg, plug |n, 90 degroe, 2.5 Ingh dlarmeker
HEIC: single szake, +-100%
1481T: zingle ecale, 0-10G0%,
PigHar. 3.4 digle, LED, adpestable range in engi-
fEEMANG UNEGS
Resompnbndet Sable: Transeiitter to Power Suppy
Tos Wi 18 WG, shiglded, Seiden 878G or szual
{Resomoun? Analytical Fik £200001
Worg idnlpleg Yieigst
VAT
Bhnd: 1.5 KgQ 25 kg (4.0 doek .G IR
Anafooigiad: 2.4% kylz 43 kg (5.5 IS5 1b)

INSTREUMENT SPECIFICATIONS -
GENERAL

Powe? Suppiy Requitamants: {Sae LoEiSanply
Chart)

EIft O voltege: Blind & Anaiog: 10 WEC
Frgital: 12.5 vOc

KMpxlmcern Dearathng Fowar: 40 millwaits

Cuatpuy: Blind & Anniog: igolated £-20 b intg 00
GG 2 24 WG

Cigilat: Isolated 4-20 mA inte $7E ohrng =t 24
whC

FnpectiCiutpeat inoketion: 600 Yolts

Amblent Temperature: —25° to TOMC

Helative Homidity: (-95%

BigHet Deplay Accuracy: 0.1% readimg £1.40 count
Analog Deeplay Accuracy: $2.0%

Extermal Dero: £7. 0% full scalde (25% far 13EAT)
Extermal Span: 17 0% fulf seafe {60% R $191T)
Shock: 106G maxirrum for 10 millisecord=

Vibratioe: 0.025 inches douks @opiudgs £ o 50 Bz
for 2 hours

FREMRF:
EREOOH1-% c €

EMEDOA2-2

...................................................................

MAXIMUM OFERATING TEMPERATURE
MODEE 11850 ONLY
¥or X11,000 Karge Multiolre Cnidye

C T
HAXIMLRE OPERATHYZ TEMFERATURAE i

SFLI s e e AL <
Alnpn
L 41
]
E.Wu X1, with 20 PFWFT.E.:.“. +T5
E
E
O T —
E M
& T
i
E tne
g ELi

dm
=

FEIRCEHT TEMFEAMTIRE SLOPE ADJUBTMWENT

MmNt Al ]
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The ¥ede] $184C Trrmmitior measuros condutlivity
over e range ef -3 .0 pSEicm o 180 00 piEiom full
somle. A umique SBature of the Model 71612 is the &
4% lemperature Hope adjusment which proviges
Frisatinr Sohmdoy in chiernEsal candenbRian Sehiml,
The 0-4% tamparghse slope adirstnent efiminates.
the need for special lmperaiure compensamos: cir-
nbe resgulired for fhe calibratian o F specific aeRf,
baiet, & salt aver a spedie opsstang jamperahoce
range.

INSTRUMENT SPECIFICATIONS @ 25°C

Maaspgment Eanmer 9.1 0 gSiom mirmum®
SOOI LS iy

rteirest Rarge Solect Multipliers X10C, X000,
xA0,000,
Hange Factors K06, X1.0 X210

Accuracy: +1.40% fult asale

25.0% Il geade on )M range
Babdity: £1.0%manlk, non-curulates
Fapeatabity: +0.5% full scake
Temperature Copfflcienl; 01500

Automatlc Tomparalore Cormpuerrathon: 5-85°C
BO-150°0
100-207C

Tamparature ope Adjomt: T-40%C
Haximem Operaling Temparature of Sansor:

Siope | Xt 00 | N2 Factor
iﬁ'!-l;. 125°C Ta'C
BN P [T
g% | sBe 420
T

RECOMMENDED SENSORS:

Mode! 150 Condusiky by

Mewdal 158 InssrtionfBubeersion
Cospainctivity

Moadal 40 sarins Conductvaly

* Hot dpplisable for cardudivity loss than i@ 3Sien. Sor
Muodalg J0ESGEAL, 0540LLC ar 10550 preded dala
SMEEls 'or 1hase apicslione

MODEL 1B

CELL CIMBTANT d
- Jid s e Gb i 4D ] a0 58
P L .
arn se §ow b ot e |
EEEVW _________ PaIBE oz omooan om0 e ! s
; HEA0C § 0407 66 | w0 ! wo e oseoalakE ] sem
i Ao e i w0 | oa ol oo 4em e
' MO b WO L1 2SSl 10002
D RFLODDE AEE] T {100 | 000 ] K000 101K N K S0 000
P DHEh e T ion | a0 L1 20 MDD

i FULL SCALE WHQEI_EHEHEIE-H

R = R S

...................................................................................

The Moded 14547 Torcidat Trensmitter messures con-
Auctivity awer dhe range of 080 pSem fo 0-1006G
Ao, Tht Mods? TIB1T wees an Boucdive princpal
aof measurement and empioys e use of toreidal or
elecimdeless conduslvivy sensars. Soromdal conducsivi
ty apnrs Bave o exposad eluciodes B Ine as
wred soiutian, which graddically efiminates rewdine
gersny rmaintenaca in spplications where elect-oge
Towding snay oose. The Model 21317 also Fratives e
unigue 0=4% temparadums 2lopa adjusEnent ung on
e Model 1840 Conducdivity Tranzmittar,

INGTRUMENT SPECIFHCATIONS @ 28°¢

Measurssoent Range: W60 560 M
D-A0GE MSicm mamusm

fmtermat Range Sefact: Muitiphiers S50, X1D00,
¥10.000
wilh Jumpes salockide span XT & K10 and Inters
nal sgen st

Accorcy; +0.5% full scay

Statiliby; +1% por pear

Fheegnerskaalfity s £0.9% full Soale

Tamparmtere Goafflolent: L5% of F.3.0°C
Temparaiore Sopa Adust; D-4%"0

Adtimapiatic Temperalure CompratisEiram: 2000

RECOMMENDED TOROIDAL SENSORS:

FLLL SCALE
MiniArem Bzl
o 322 0-200 péitetn O- 1000 mBim
Neodef 225 250 pSem HCE mSion
Rendet 206 0-8) pScm 0169 mSem
Neodof 228 0250 pikem  0-T300 MSfom

Reramasts Anahiial +
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" THIS IS A PART OF TECHNICAL SPECIFICATION NO. PE-TS-314-158-A001M

DIGITAL DISPLAY
LOAD/POWER SUIPPLY REQUIREMENTS

+45 VDG £ 600 DHMS MIN. 1750 OHMS MAX.

1§ 1750 (HMS
Y & 45 VRt
15 ;

15~
14—
33~
3.2~
15~
18-
88~
08
07~
46 -
0.5
04~
03~
02—
01—

0.8~ T RERTTROEeD
12.5VDC 24 VDC ILEVRC 3 ZERO LOAD A5 VDG
LFT OFF HOMIRAL WAAXIMELINE
POWER SUPPLY VOLTAGE

BLIND & ANALOG DISPLAY
LOADIPOWER SUPPLY REQUAREMENTS

+45VDC @ 500 OHMS MIN. 1750 DHMS MAX.

18- 1760 OHMS
17~ {45 voe
18-
15~
14
13-
12~
1t-
10-
0.8

08~
ar- 600 OHMS
05~ : & 45 VDL
05~ -
04~ mm,m
B3 RECKHRED
B2
04 -
00~ -
10 VG M VC 33 VDO & 2ZERD LOAD 45 VIXC
LFY OFF NOMINAL MAXIMUM
POWER SUPPLY VOLTAGE
H..JM.EL_*&
e COVER REMOVED FOR 159
CLARITY BOTH ENDS 43
12" FNET CONDUIT
7 U TERMINAL GCONNECTION
END BOTH SIDES
CIRCUIT
8D -
ZERC & -
HANDLE SPAN
DO NOT REMOVE SERiAL GRING
TAG
COVER REMOVED 1
FOR CLARITY 87
BOTH ENDS
§ 12" FNPT CONDUIT
cmcun‘\l 4 GONNECTION
END z BOTH SIDES
ZERG & ~METER OR
SPAN - LCO END
SERIAL TAG

DO NOT REMOVE

Dimensional Drawing

5 Rosernount Anatytical
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* THIS IS A PART OF TECHNICAL SPECIFICATION NO. PE-TS-314-158-A001M

ORPDERING INFORMATHN

Moot 4184 Fao Wirtk TrRonseeliber is hoome iro o MEMA 3 poplosion.proad, 42 weatherproof, corrorior et
Apd enclogiieg ane inclebes K0 She citcyitty ecEwsany for Medsprement apd rahemissdion of en isodfaded J.20 ma
sans The iratamitber mdy be selected wilh o without an azaio of digdal display.

kB ..T WYLSWRT TRANGMITTRR

C | Contactsg Gonduciity

T | Tercanal Cenguatyity . T ——
Crde : Display Featgsred sbockiony . .
BT 3 Arsled dispdey fFor nee with ageney 2onmeal bptons 87 andesy .

#7 | Bond. without ingication

—te [T -

i Code | Aneney Approvals
i, 2f i FMEuplosion proof and Itragicaly Safe
BS T UER Bwdasian sraol #nd néinsicaly Sate
SRR 13 e -

Fanmer tHms

...........................................................................................................

i wirsrALn

The rgkf paopda.
fs Al answers,
HAphl s
[T —— LR DIRE SN W AVARLAGLE O CENT VWWES
(375 TWEH REFPOR SENTER STE R i Feisnioe oo
T-ond-3m 4057 '

(v EZdog o 35 Pt e Tey

= S -/

Ediraty Phxdmet 26t emant
Eosemorart Axahrtcp Bnc,

R-LUH SR B T Y

Fabie b ENUE LFRE .
1pL @0 TOT-050

Fen: ) 4 T s,

Dt M B, o E.M ERSGHH

B Resmraiy AnsiRal mie, 631 Process Manadenatt
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Product 0ata Shaot
IS Al e 5

February 2006 Model 400 and 400VP Series

ENDURANCE" General Purpose

Conductivity Sensors

v RETIAL CALIBRATION NOT REGUIRED.
Pre-deterrined celf constznd ensyses oul-ofdhe box
BOCUPELY.

o VERSATILE MOUNTING CONFIGURATIONS:
sCFew-in, retractabla, and flow-through,

« AVMARABLE WITH VARICPCH, {WP) suick disconnect
fitting.

APPLICATIONS

The Modet SG0MAGIVE. 401, 402402%F, and 904 Sorviors are
irslenelad for {hee detenhinedion of eleciolyic conductiiiy in
spplications vatging o Igh pusly wales 1o cooling water. Tha
SER&0FS are idea for use in ciean. Non-corrasive, s2mEdEs R
cemuclivity fass hare abweest 20,000 $2500m. {The Model 401 san-
SO A he usd in clhan sarmsies Rindng condictndly as gresl as
200 mBsiom.) For difky or comasive eamples or for sarmplea baying
Bigh canductvity, 3 bamidds sensor such as the Model 228 or 226
25 racomirmendacd.

FEATURES

EMTILIRANLCE sansors are comlacking conductiity aessees, They
are availakse i cell conatare of 04014, 9.4, 1.0, gnd 1om. The
chesicg of Sl csesstant cdoprnts on condiidivily, High saduclivity
samphes raquire lamger cell conslants.

Seneors with 007, 0.1 amd F.0'cm cell conslasts have i
1=niuen Bleckodas =aparstad by 3 FFEEK insulatior. EFDM O-ringy
<eril ik rpereand parls af She sensar f#om the geocess liguid.

A painuen BTEY in (e gealar electrode messures tha solukon
Ienprsrueg. Eptralylic rsucivity is o sireng funcion of
lemporiure, The sy ne sEssterent % sl far serresiAleHs
Ihe condustvity seadirips o & mehrancs pmpserature.

Saeridrh with T0cm el coovskank: hivie raphits glectrodas and
ar epauy body, Tha RTE & anchosed i 3 fikanium S oo
truding from Bhe 8nd pf thae sansos.

ROSEMOUNT

Anabytical

MODEL 401

MODEL 462 .

MODEL 4G2VF

&

EMERSON.

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

Model $0¢ sensors are designed for dirdt Serea-ir
insertion into process piping using a Jd-inch MMPT Gt-
ting. e MMode? S00 sencce can alzo e reed in aide-
SAFEAT: SR, A, Tench gl bae with ¢ Dd-ingh Brghe
ing i a ewitabde flow cell. A Hd-mch pie fee can be
used with &1 and $.0for o=, A bensparent Reskc
By celt &5 also availabne P 84001058,

Madel 401 peneors ace intended for measurng cean,
nexeCratnstee samples havang conductivity Betwegs
abcut B and 200,HE pSiom. & 1Gcm wo-ehrcimdt
sensor fdoedel 401-74] and & fourelectode semsor
(Moched G115} are swilable, The Sour-leddrde e~
s0r can be used cmly with four slectrede Selu Comp
coduetivity  analyzers. Sglu Oomp anabyzeez are
abzoiete.

Model 402 sensors ame relractabie;, they cen be
et [kt e proesss piping wihood shudting gowes
arl dra@mimng (e dne. MSsEnum redradtion prassoie
iz &4 psig {542 ka3 abs). The sensor fte throwgh =

T80 it Sllgmart §all walve, Chifer the setrackion
aszernbly, wihitt includes e Baal wihes, pige nipgde,
racking sdapter, 2nd clamp o posilicn By sensor a5
an qplion.

Mordhel $04 SRnBoes Soriing P conduGEby Sensr
with a flow cell. The design bas 8 small boddup velucna,
&0 Fasponse to sudgan hanges in pracess conduciivi-
ty and temperaiure ar ragid. Modal H seasons ke
awallable with & IWC or s1ainiess stesl body. The stadn-
lersz slewt versice; i b dgssermbled Ry cezning.
The PVAZ werzion cannad be taken parl,

Merceds 408 and 4BF senxors e available with
Voroped 5.0 quick disconnect waterkght connacters.
Wyire the inkerconrrecting gabde o the enalyzer and sun
$he casde bo the sesos, TP setsor Py 2l bk (2142
recaptacle. To mpiace the sOnsor, Sirgly diciniresd
the Variapol filing and plug in a new senscr. Thess is
rey thert] b0 TEmmre dat rabsay ke,

SFPECIFICATIONS Modeis 400 and 400VP)
Cell conslants: 0.0%, G, and 1.400Gm
Weted materials:

tireckrpdes: fitanium

Aoy 16 strrdeus slegd

Insulatar: PEEK

Cr-hngs: ERDIM
Proceass conneclicen: it inch MWET
Temparatura: 32 — FHF {0 - 1050
Tomparature [option B 30 — 3320F §0 - 20000
Pegaatie 250 peig (1426 ke abs) maximym
Warawes: ¥4 psia 4851 kFa ghs)

Lable fergth (Madat 408 opby} 100 (37 m) stardard;
30 4 152 ) optionad

SPECIFICATIONS Mot 401]
Call conslants: 100km, 085 om Jour-Hacirede)

Weted matardaks:

Electmdes: graphite

Connector; PVDF (KynarT)

knsufatcr and body: epoey

CQ-rirzgs: EFDIN

FTE capsuis: Rtansum
Procaps conneslion {opton -H4 34 moh MNPT
Process conmection {opRon ~t3) 1 iach HIMPT
Tempamature: {32 — 212°F) [0 — 10™C).
Pregsure: 200 peig (1437 %72 abe) maximum

Cablke langth: 10 A (3.1 m) elandaed; 56 & ($5.2 m}
el

£ Himagddasan soariiat

SPECIFICATIONS (Models 402 and S02VF)
Coll comslands: .55, G.1, 1.6, and 160
Woltted matesiais (0.0, 0.7, and 1.010m cofly]:
Electrodes: ditanium
Gerso b 1€ slainless staal
bk SR
Crrimgi: EPTIM
Washer Mecprene
Weled materiats {{60/cn celfl:
Blocthinlas: graphie arbedded in spoxy hody
Sensor fube: 18 stainless sheel
Insestor: oy
Crrings: EPDM
WhiasEner: NeQpnee
REEY Sapsode: Haniurm

Procaas coriacdion: sensar s mseried Baugh
1-tM inch RET fult porl bad wakee

Temnperature: 32 — 212 {0 — 100753
Fregaure: 20 psig (F4E1 kPa abs) maxirmurm

Hatraclion preasirg: Sd poig (542 kPa abs) maxl-
s

Gakte jength (Mode| 4857 oabyk 43 £ £35.1 m).
Fat danges: cabae fenoth, chosse option .80
(inkograd paction: bowt amd ardee inder-onnecizg
cable zaparialy.

T Kamie 2 g RTEMrI RUCenMI o S Alochaa N ey, VI
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* THIS IS A PART OF TECHNICAL SPECIFICATION NO. PE-TS-314-158-A001M

SPECIFICATIONS (Model 404}
Cel canstardy 00T and 0.745m
Welled materiats {opbor ~TE)
Ehrstrodes: titesium
rnsulatcr: PFEEK
O-rnge: EFOIA
Boaky: PYIG
Fitlirgrs: polyetyiens
Yatted materlale {opton -1
Bt e, dibanium
msulator: PEER
O-=mgs: EFDM
Body: 503 stanless steel
Fittings: 316 slaickass sfond
Process conmection foption <E6): 38 inch barke-d
Eubing caneecior
Frocess conmeclion (option 1) s -
bitig Par 306 irch €30F tubimg. Fikings £an be
ramoved ko leave 1Md-inch FNFT pols.
Temperatura foption ~t8h: 32 — 1405F {0 - SR0%
Ternpatationg toptlon <ET 32 - DERF {0 - 10090
Prorpiey feptiar AB): 100 g (73 kP shal o
TPF {25%C); 20 peig {230 kPa abe) at 340%F
(R
Presacere feptlan ~1T) 100 pelg (729 L8 ahs) makd
mum
Cahle hength: 13t £3.1 m) standard; A0 [15%2 m)
crplicena

SPFECIFICATIONS (Flow ool for Madet
ADOSHIVE, PR 24D091-02}

Wetted Materiaka:
Hody: prlcarbonsate
Fitlitigs: 318 stainlass st
Q-1ing; Sikidne
Process conmectlor: comprassion Fiting for 39 inch
Ca tafalengg
Tetnparatics: TEEF [B0°C) raximurs
Preasure; Ob pshg {2449 kPa abs] massmum

SPECIFICATIONS {Retraction sssombly
far Modai 402402VF, BN 22765-00/01)
Weltled Matesials:
gell vaive: 31E stainless stesl with Taflcn® seais
arnd sl Sleel
Mipohe: 316 sfainloss steel
Focking rimgs: graghiba
Fracking fuisbing 303 statless sleed
Hetractien Body: 315 stalnless steel
Process connection: bl valve 1-1H4 inch FNPT;
nigple 1-10 inch MRNET
Yermparaure: 33 — 298 (0 - 106°C),
Prossune 200 po {1401 EP2 dbs) rrarleriam

Retractlon prassure; Hit peig (542 kPa abs) rrasi-
mum

Tokon i 7 regicared foderak of .. coPo o Memowrs and La.

SENSOR AND INSTRUMENYT SELECTION GUIDELINES

Recommended for renge for cell constanl (pp5fom)
Frakient ik icm b Alem 1.Gfom
1955 0156 0,1.2500 \0-3p0n
LTA (-5 [1.1- 2k 10 3 2,000
ROREG 1 050 25500 100,200,000
Wtz 1 0 11.4-500 2050
WEIGHTS AND SHIPFNG WEIGHTS
MOBEL WTIE 11 &i@.! 4 EAEMLEMH g WITH SO B CARLE . WITH JUNCTEDN ROX
Welght | Shipping Waight |  Weight | Shinping Weight i __ Wright | Shipming Wialghd
) TihfEhm | 7110 kg) 4 It £2.00 Hey) 51k (2.5 ka) 33k (4. kgh 4 [l (34 k)
441,74 1 36 {3k 5 kgh 2 lb1.0kg] . - . -
W15 | im{lSkg | Zb(i0kg | AbizObgl | 50 (L5 ka) - -
2 AT {15 kgt | 416120 ka) = — 450 (2.0 kg) £ 16 (25 kgt
ABAE E D e0kmy | 3Ib1.5ky) Albizs b | 5k (2.5 kg . o
A14-17  § &ML kgt B |k (7.5 by % b (347 k) Tk 34 k) - =
| wopEL 1 Weght | Shinping Weight | interernscting atie weighs 0.6 T0 R (1.0 kge10 m),
AP | 1mpsisgt | Zlb10ka) For shipping weight sdc T it {115 kg)
e 3wty | a0 2ok Resemou frtyical 3
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ENDURANCE SENSOR DIMENSIONS

Mode! 401 Dimensions

i E MLLIMETER 2 I
INCH
A C
MOEE NG FNCHES o FHLHES mn IMCHES mn
A00-11 1.89140,3971,98 150.341 4,87 114.8
374 [N -34 HOT [ 40012 LHBRY 167,46 1.1% (R IG T 460 | 92T
c 4001 3 SBET [16.84]1.13 128 70 3. 13,27
T 400-11-3611.58% 140.39] 2.45 [ 139.4 -0 03.
g : | e3x . 2% 400~ 2361, 68T 117.45(5, 4 1:9.4 L0 3.2
iA & FOLALLY A00-13-36:. 667 116.94|5.4% [139.4 | 5.0 [ £03.72
T % SPACED
L1336
63
127
104 ?85 MUDEL 400 SENSORS WITH JUNCTION ROK
a.13 ) 8 3
MODEL MO 1 ™ Tines A IRHES L)
TS o] AGE-TT-£40 1,58 [aD. 3917, .34 | AT 1RE. 3
| A0G-t2-60 SBAT 117.46:1. 11 B.151 .49 1164, 9
4004 3 -60 .66 16,94j1.53 {28,701 6.51 1165.4
$00-1 V-JB-G0 7. 5% |46, 3915.49 | 138,84 [10.90 | 776. 9
A00-12-36-60]. 687 1 17.45:55.45 {139.4 [HCG. 90 [ 276.9
ADG-E3-3E-800 . 66T | 16.8415.49 {132, 4 [10.301275.9
<
BPTION 8o 344 IN =14 NPT
r 3456 IN =14 NPT
L
A
. N 3x 3. 25
EQUALLY
15.98 .
f 8P
53 SPACED
Mode! 400 Dimensions
MILLIMETER
o WEH -] J}
] —3s4 IR 14wl
b 3 - . R
] — "”—95_. 4 FHREGLIGH MIODEL
H a0t -14
gg,wg;i ae s
- ’
-1 IN NPT L] i l %
O %, ko
. 3B
I - a’s-‘-—f-‘ THROUGH
‘ j _ a0E: A 2
+aBEL [NGHLS FM INCHES 4
L I —— 401 -14 3.854 %8.55 €.34
E AJF - B 36 ,04 153.42 B.50

4 Rosemount Analytical
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ENDURANCE SENSOR DIMENSIONS

5.05 M

ALL RETRACTAGLE ssnsms SHOWN WiTH

RETRACTION AGSEME
{PURCHASED SEFAFM'H—L\‘ ¥

% INCH NPT

KIT PN 23TE5-00/0

BALL VALVE

E . MILLIMETER » E
HCH

iy ~1ilp INCHES NPT

RSO

Ingg, 25
/-ioum.u SPACED ]
7 dm—"

30,2

&

1

o

T

=

U Q.

T
a.Ei3

MODELS 402-11/13

€1 ReouiRe K17
BN 2376500
i o
MODEL 40214
REQUIRES K1T
PN 2378501
they ~1lny INCHES NPT
wooEL RETRACT 1O A 8 € IMIN - Max) o 2. 25
ASSY XIT [INCHES] mm JrwcuES| | INCHES | mem  JINCHES ] e EQuALLY SPactD o
N1
40213 | 23766-00 | 1-59 1404 | 1,98 | 5G.3 13,215, 34| 62-136 18, +3 | 460, 5 .38
40p~12] 2ITGE~00 | -687 {17.4] V.41 [28.2]2,34-4.47{5%-114] ¢7.33 | 440. 2, t l
402-13| 2376500 | 667 116,31 1.13 | 28.7]2.36-4.42]60-144] 17,33 | 440.2 5 B 30,2
409-14| 23765-01 | 2.13 |54.1] 2.66 | 67.613.88-4.91]90-125] 18.83 | 476.3 = b 1‘119

Avl RETRACTABLE SENSORS SHOWM WIY

RETI

BACTIIN ASSEMIL

{PURCHASED SEPARATELY!

BALL VALVE-

H
¥ RIT PN 23765-00,01

thoy ~tthey {NCHES NET

.25

Ingh. 2
/vEOUJ\LL‘f SPMIEDJ

z] =
....... —— b “'”WHFL @30'_2
1.19
} e i et
15.8
4 Le] o B e AT
JUNCTION BOX MODEL S 402 17124/43
c REQUIRE KIT
BN 23764-00
b
wopg:, [RETAACTION A 2] C IMIN — MAX) o
ASSY XIT LINCHES| mm [INCHES| mm | INCHES . JINCHES | mm
402-1%| 23765-00 | 1-59 {40.4 | 1.98 (S0.3[3.21-5.34 | 62-136] 21.1 {537
A02-%Z| 2376500 | -6BT [17.4) 1.1 [208.2(2.34-4.47 | 59-114] 20,3 {515
AUZ-13] 23TES~BO | 66T (16,9 1,33 {28.7[2.36~4.43 | 60144} 20.3% {515
4pz=-14| 2376501 | 2.93 §54.1| 2.66 | 67.6[5.89-4.91 | 99-125] 22,4 [554

Model 402 Dimensions Shown with Options -31, -32, and -80

Rosemount Analytical 5
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ENDURANCE SENSOR DIMENSIONS

P BT

mwTRET :
ACCEPTS ——f B %;.2%
1N ELB. | .

PLASTIC T
UG 1kG

CLILEN
/_ 308 IR 0.0, TR

139.98 e 199,87
4

\ okt RET

IMIET
be 1% INLET |

A I
TUHE FHG :
Model 404-18 Flow Celi {PVC) Maodel 404-17 Flow Celf (Stainless Steel}

Model 404 Dimensions

& Rosemount Analyticat
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ERDURANCE SENSOR DIMENSIONS

PRI A A FY Y
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SRR 1 R3] R R s-5E

:
H
i BT, Py e T hd 5. ok 1R i'_ﬁ_?.'-_lf-\ltﬂl_l_g_kﬂ _rs:
H tl‘.lil'n‘-" 1.'.‘ l-‘:i.- -E-i..-' ’|E-.-' 411G {:- [l.:'.1|' [ J.ﬁ | R T ?a- He s '\-"I ™
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£
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"’ i ke I L) B TALNLE 3 e O THEE ‘-.L — et
R R AT TR T W T H 1'._' 'ﬁ.-'lll? SHALTD \
.;II E' ;.j.i dLETIR |:a.|;ll:?l:~.1-.|lxﬁ,.: ,ll-'ul "‘1\. "I rEl#?
| RN "'E“:'""'I" '5?1:.‘.'.':..3.‘, 4 . i
S8 1484 dr s and 1957 ML
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i
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ENDURANCE INSTALLATION DETAILS

OQFLEE

; MILLINETER E

o8
-/ ARFROA,
HODEL 4426
5.8
23
sFPHOK .,
Lilw FLowW CELL -

BN ZAGE] 07

Flow Celi {PN 24091.02)

Large Pipe or Tank instatlation The Junction Box Advantage
The Endurance Sensor can be screwed info a Seigct the optional junction box for Installations where a
weldalet in either a large pipe or tarik. long fength of cable must be run through conduit.
RIFEEY

. 17 PIPE YEE
1t PIFE TEE WITH 3747 BUSHING -
With 3747 BUSHING SHEWH

SHOMN

Standard Tee Instaliations
For systems having small diameter piping, instalf the sensor in a pipe lee. A pipe tee can alse be used
for sidestreamn sarmples. For best performance, orient the sensor with the end facing the fiquid flow.

Modei 400

8 Rosemaount Analytical
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ENDURANCE INSTALLATION DETAILS

PROCESS PIPING

WARN I NG
L ABEL

Model 402 Retractable Sensor Instalied In a Large Pipe or Tank
The Endurance Relractable Sensor can be affached through a weldalet in either a large pipe or tank.

FLOW

WARN ING PR —
LABEL

BALL VALVE
1lrg INCH TEE

1leg INCH NPT
RETRACTABLE SLEMSOR ASSEMBLY

Model 402 Retractable Sensor Instalied |n a Standard Tee
For best performance, orent the sensor with the end facing the liquid fiow.

SENSGR

m -— INLET

1" PIPE TEE WIH 34T
BUSHING SHOWN

PROCESS PIPING Standard Tee Instaltations

For systerns having small diameter piping, install the

t.arge Pipe or Tank Instaliation sensorin a pipe lee. A pipe tee can also be used for
The Endurance Sensor can be screwed info a sidestream samples. For best performance, orient
weldalet in gither & large pipe or tank. the sensor with the end facing the liguld flow.
Model 400VP

Rogsemount Analytical 9
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+

ENDURANCE INSTALLATION DETAILS

PROCESS PIPING

WELPALET
RETRACTABLE SENSDR ASSEMBLY

g BALL VALVE

1oy IRCH NPT

Model 402VP Retractable Sensor Instailed in a Large Pipe or Tank
The ENDURANCE Retractable Sensor can be aftached through a weidalet in either a large pipe or tank.

RETRACTABLE SENSOR ASSIMBLY FLOW

- — —r
BALL VALVE -/

Tleg ENCH NPT

18 INCH TEE

Modei 402VP Retractable Sensor Instalied in a Standard Tee
For bast performance, orient the sensor with the end facing the liquid flow.

Mode! 402VP

18 Rosemount Analyticat
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ORBERING INFORMATION

Mtoelal 400 Soraw-it condialivity Saresor with ftesal Gehle is Inlendsd for the determination of sleciroivtic
canduelivity it cleae vedee agplicalins wieen T sensor can be Eecly surewed info the precess giping or
used in a pipe iea or flow el in a8 sdesteam.

MODEL

0 SCREW-IM CONDUC TN TY SENSOR
COBE | Lol Constant ireguped sedocton

mramnramararErambaraeen

11 AT
t gt
T ERH I F

CODE | Temparsiine Measurement

-- Br +300 for 105481 5, 1054BR, 105480, 1006, S4C. bdel, JHE1C, 4GB1C, A381-C, and Xm-C
£ P 0 for 900400 ThREAG, 06400, 2ORTE. snd 20540
55 T abure 710 M 13E1G03 e 30

b7 THIE, gy T for 1181605

i CODE | Addiliana Optiony fopdlonat selectlowt
Entgaoied i tion hisgth {535 1 froen boktarr of Biresas b dip o sensor)
50 | Exberwiol cabile lotth, 501 {357 mb
2 bbegral juncion box {raquired Far hig

430 : EXAMPLE

KOTE: interconneciivsg <ot betwsan Ew junclivn Do d analyvear must b gaenhssed 4% g sopardta ik,
Hee ACCESSORIES.

ORDERING INFURMATION

Mode] MEVP Sorew-ln conductivily sersor with Venops! connactor is miendad for the determmation of slac-
frlyie cenductivity & clessn waber appitsaiiona where ihe 2ensor can oe direcBy screwsed inbo the process piping
o s irl A pripse fiee o Tlew call In g sidesisear.

Frtetcornecting cable must be ordered separatefy, S8 ACCESSORIES,

CEW I SONDRC LYY BENSDR
Call Constant (reguired setecthon)
1 4 Hem
12 [ 1am
13 1.Aiem

CORE | Terpacatore Measorentant
P 3000 For 108ABLE, TSR 08B0 1058, 240 Sdal Z0BTC, A0HIC, SOE1-C snd Xotk-O

LA L R v v

2H] 106 chm TG for HIATE-GE o -5
1 100 ohrr TC for $1H 1044

CORE | Additional Optlens foptions] selaclion}
Eafetrigheed [nsartion leegsh (6 e Troen inslde Foe of Bange o eng of sensor, opioes -1 anly)

4R 3 EXANMPLE

Roemeraunl Analdical 5
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THM{IZS A PART OF TECHNICAL SPECIFICATION NO. PE-TS-314-158-A001M
AN _

N> i Fras .
(A Govl of ingdig Erz:er;')rzsa}

et CONSULTANCY WING

QL APPRINVEDRELEASED FUH FABRICA TN B e o
e ES %t;’f’ﬂ%}VFﬁ_"REiEAS}E{} FOR FABRICATIONC NS T1ne. n
SUBJEST ESINTORPORATIN oF Cirdrel ) 5

MEBIICATIONS A SRR TS

URAWINGL ARy L i
LSUBRIT REVISED DRAWN D,

B NOT setRbvip

ATTER BRUORPGARATION OF ComMsinTs,
ASNOLD.

anmzw:f ANG BECTIRGS,

e VISEANDRESULMIT PR INF & A
Mmm%m .
.

ROSECT eHGik '
T

Fyre
ST
RITY LU

1LE,

; R N
comraciie Ll LOAPPEDVAL ronpeyin

APPRGVAL CONTRALTyAL i o 1;] ey . IS“ . ot ";f‘l’i‘?i*
’ch:; - Lo e 0ESigk gt fais s
CATY = P
CATIV = S—— |
BMEL « {:‘JEM ﬁ; o A5 T ¢ ! . i
MALE g > et a e . TR SR Ny e iy o
: CombigTors %ﬁfﬁ@ 1 e e
f M . i 7 » i mﬁ} = L - *
AT T | 2oma000 | ROVSLD ASTERRITC SKS APU AVS
0 17/11/2009 | ISSUED FOR APPROVAL SKS APU AVS
Rev. No Date Description Prepared By Reviewed By Released By
PROJECT PRAGATI-III COMBINED CYCLE POWER PROJECT
IS00MW(NOMINAL).
CUSTOMER: '
A e
= PRAGATI POWER CORPORTION LIMITED (PPCL)

NTPC LIMITED, CONSUTANCY WING

BHARAT HEAVY ELECTRICALS LTD

POWER SECTOR
PROJECT ENGINEERING MANAGEMENT
NOIDA

THERMAX LIMITED
PUNE

DATA SHEET FOR ORIFICE PLATES.

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

WHIBB00010 PE-VO-314-164-A172 REV.NO: 0]
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e e e E T .

S e = 7 : w
P PESARE ) DERIGNS 51 SRS F D2)0R ; AT [0 WA AD]T 2} U S50y IT:

R
- [E
B e ————— LT T T - EFEEL) R A N
. _
1

PERUARYT 5 BAEN EBG BLE 55 (4] 14N 31 (aASh pay

—

PRHUIEE T oSO |

S [ENY

ABLAY XVINEZH.).

Emﬁﬂﬂl_.

- s

DIOBDHETELAN DN IR A L% Td T

£ AAEES ¥ IV NG INBCINGD FHL Q5 ST iITE

BLIAY TON 3 R Y INH A1,
TOTF T F IS A Red TN 0T ANATI)
DNTA ANV EE_E dwﬁ?ﬁ RN zﬁﬁﬁm?mu
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ORIFICE PLATES ( FiE)
- 1 TAG NO FE-507
2 SUPPLY ORIEICE PLATE
3 MAKE TO B5-1042 { LATEST REV. }/1S0-5167
5 4 FLATE MATERIAL 55318
g 8 TAP FLANGED TAPPING
© ; TAR SIZE 2 NPT (F}
8 LOCATION COMMON QUTLET HEADER OF P-3150 Ato H
g LINE SIZE AN MATERIAL 500 ¢S
10 FLUID BEFLUENT
- 11 WIAX, FLOW MYHR 380
§ 2 INOR.FLOWMMR 350
8 13 METER MAX MR 400
g 14 PRESS OPERATING KGIOW 8.2
E 16 [TEMP OPERATING DEG. CEN AN
% 18 26 AT {8 DEG CEN 1
° 17 PROCESS MAX, PRESE. KG/CM? 10
18 PROCESS PIPE MATERIAL cs
18 TYPE CONCENTRIG.
2 ORIFICE BORE
> 21 PIPE ODmma& | mm s08/ 492
g 22 FLANGE SIZE AND RATING ANS! B 18.5, 1504
@ 23 INDICATOR TYPE DIFFERENTIAL PRESSURE TYPE.
§ 24 [DIFF RANGEmm of WG :
- 25 VENT HOLE YES.
2 PLATE THICKNESS aw
27 |QuANTITY ( “\{\4\ o 1
w7

NOTES :-

(4] NOOF TAP HOLES - 3

N

{1) D, P. RANGE SHALL BE SELECTED SUCH THAT /D {SETA RATION SBALL BE IN BETWEEN 0.4 TD 4.7.
(2] TAG NC., PIPE ID 7 OD, ORIFICE BORE, 1, P, RANGE, FLOW HANGE, MATERIAL OF CONSTRUCTION, $ERVICES
ARE TO BE ENGRAVED ON THE UPSTREAM SIDE OF INTEGHRAL BAR HANDLE FOR ALL ORFICE PLATES.
(3} COMPLEYE ASSEMBLY j.e. ORIFICE PLATE WiTH ANSE 3008 WELD NECK FLANGES DULY TAPPED WILL BE IN THE SUPPLY OF INSTRUMENT VENGOR,

3 2201212008 SKS AU AVS
ATY - MO PROJECT:PRAGATI 4l GOMBINED CYCLE POWER ? 181272008 SKS APy AVS
MAKE : MGROPRECISION PROJECT 1500 MW (NOMINAL) AT BAWANA,DELEI 1 1711412008 8KS APY VS
THERMAX LIMITED 0. NO: 630128 0 /1012009 $KS APY AVS
Water & Waste Solutions  |OWNER: PRAGATI POWER CORPORATION LTD.DELH|  Rey Do Prepddy | Chiddy | Appby
Sai Chambers, Wakadewadi  [CLIENT : BHARAT HEAVY ELECTRICALS L T0 Specification No Piant SHNO
Puno 411 003 JNDIA) CONSULTANT NYPC - CONSULTANCY WING WHIBBO0010 ETP 2 0F2
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ummw—wmw——---m«»M—n—-ml&nﬁln—u-illl-w-u'l&—‘w'l&‘—wiﬂl!ﬂwﬁuw“‘.w—ﬂwmwuIh—-i-”u&wn—m—-wm“wwﬂﬁn&lﬁﬂ-wwwnmwm—m

L -5 .1:3:-'—%&&#53@#%333&&&#2322ﬁka=wﬁ!ﬁ=ﬂ

Bore Calculation as per

b

CUSTOMER M/8 THERMAX LIMITED a
PROJECT/CONBULTANT PRABATI - III CCPP 1S00MW { NOMINAL )
P.0./Eng.No. E-MALL ENQUIRY DT 87.10.2009

TﬁB,ITEn NCF- allltwtltvun!-‘tknauaw:tttunultit:ltitl!!ts FE“sQ?
MIERG ftﬁb NG»/ Quut@”o: )ta!tlul»_n-ncaan-ca»nbtlolan_.t Q‘;@Els

Bervice !t!I&a‘lil‘tlt’II‘tl!tIﬁt‘cunuuas:ultti-xsvtitu-EFFLUENT

Flﬂw El&m&ﬂt Bnd Typﬂ *nuatw:a-:aaunutt:ntavun.l;uut!ul Q:PL&TEY-EGNC.S&&EQ;
Material of Flow EIEMBAL vveevsisrnsvrerrrencnnnssnnns, G536

Matﬂrial of Pipe e R R N AT CARBON STEEL
Materisl of Flange R O T T - S L 1

Pipa siza nanl'liu!nllllui!t.w&ti&&vulmb fmm; /'ID"mml 598.@@ / 492:@9

Type of Tappiﬂg ti!tlI!;llll‘illlktl‘lau‘!lil‘ktivllt‘l FL.LANBE TAFS
No. of Tapping Vrrear s uar s e vtaanmnreansrerrruranrn v 3 PAIRS

“aximum Flﬁw uata-agr.un-uun;»w»-fun&:n;ur-u:u m3fHP{Q}
Nﬂrmal Flﬂw BREE U AR AU IR N TR R RN N R R R RN T # mszriﬁﬂ}
METER MAX (Design Flow! Frakseaanvrsneasnnuva MIFHP Gm}

Temperature OPerating vevvsesvvevsnsvsrensroe Colsius ( £
Upstream Pregssure {Operating Londitions,,, Kg/cm2 (P labs

Density (Operating Condition) cirareeeess Kg/m3 ROH (plt
Viscosity (Operating Condition) v..eevs... {poise } Mufu)

Diff Pressure at METER MAX frsexanrrerensa MM OF WD {hm)
Riff Pressure at Normal Flow Tr e saswrxsnurvewns |10}

I.D. of Pipe at 2g G0, L viiiceninrrreunnvennry mm (D)
Loeff, of Expan.-Flow Element tesnssensnes MR/ mo-L (3 lpe
Coeff. of Expan.-Pipe tEra e ns e nsenaes mM/mm-0 {alp
Correction Factor For Pipe I.D. at f deg € ....nu.. (Fp)
Temp, Corr. Factoer Far Orifive Plate vesesvnrenres (Fop)

Haynﬂld Numb@r ';tsluinzaau}-:an«»un-;nnctnwav‘-vn HD(“)
Therefore Approx. Beta = d/D srvrnsesaul Approx. Beta X B

Discharge Coefficient ..vvaf.) .;;;}yff;..........., (e
Beta Upﬁéted AR E AR EE KR RN R W 3& Illhlivkllitﬂtitht {Bi}
tHcorrected) at 29 deg U dC=0/FOP crvrisvrsvucnans mm {gc )

Vent Hole Diamster I I Sy |
Vent Hole Location .uiueirivriruenrsnsrnnennrseom {D-5 12
d {AfYer Vent Hole CoOPrection) .uuversonsnsenos . mm (dv)
Pressure Loss at (METER MAX) *rvasenraanareneay O WD (Wi
Pressurse Loss at { NORMAL FLOW ) snvnnacvuveaces mm WOl wl}
Pressure Loss at { MAXIMUM FLOW e s nvcnnannnsnes mm WOl w2 )
DATE OB/10/29 )

Revision nos

Reference 1o . Q9881 3I-D/FE-S587 .

AR . 0RQ000Re
339, 00000000
400 ., 8000000

T 2000000000
9 23X20000

1000 . 00002000
2.01000000

1750 . 03000000
1339, 84375000

492.00000000
@.00001734
&.20001204
1.00000004
1.00000004

251498 ,.7271084%
0.424902%¢

G 61293054
£.4044782°
199 . 9933098

7. 1400008
242 . 43000801
I9B.BL24 138

l432.8637684%
1P96.B431650
1292.90854379.

By DT 21.12.2009:PIPE ID REVISED.TYPE & ND.DF TAPPINGS |

CRUSS CHECK OF RESULTS USING DALDULATED VALUES BUT UNITS AS UNDER: -~
Qv H 3.14/4*C*E*(di*diJ*SQRT{E*DELTACPJ*{thJ where {pit in kg/m3
Ry in m3/sec ; DeltatP) in Pa gdi={ /10081 in meters :E=1/8aR(1 -{ Bi~ 4}

By {m3/sec) = 0,11101610 fm {m3/Mr )= 399,63636394

Calculstion done by 1 $S$@§R

Lalculation checked by 3}\

FIDSG/0L REVA0 dv. 01/12i2008
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NOTES:-

BOTH LOCTED DIAMETRICALLY OPPOSITE.

1. ONE PAIR OF PRESSURE TAPPING YWILL BE PROVIDED WITH 1/2'NDT a3
PLUG AND OTHER ONE PAIRS WITH PLASTIC CAPS.

2. 1 NG, JACK BOLT WITH NUT WILL BE PROVIDED IN BACH FLANGE AND

| REF:-D/DRG-1/JOBIOFAIMOFA10-4615

SYEEL STAMP®
e STEEL STAMP
Aty SEERETAL-X SEE DETAL Y
H2E'NPT
{3 NQ3. EACH FLANGE r—--m.-_.....w...m
' T ‘i%%‘&?%’i‘é’v%” SEE i INLET
4.1 ecwenm I
! NPS
= ¢ é 11 ANShe——RE
45° N v 45° ! !
02 o AN |
[—— 3 ¢
i LA SIS eaY FLOW : AL X
3 ¥ Nix P — e
5 1 = 4! i @A
/, 'L - S I ) @
G\ A ! MATL e
\@ﬁ . N § i TAG NO e
ny JOB NOQ e
G i @ a0t HEDWELD) | (ECTS % ~—® [ Drcav:onm
A ]
JACK BOLT ~
{IN DOWNSTREAMFLG) WITH NUT L{ } : NSNS
ONE Jack BoLT SAN AT DETAILY
onE sacichoL SECTION -A"A 2ETAIL:
4N UPSTREAM FLE.) I w

=

4 jFEsn (S0 SIS 1 3140 15130 1803 [1651 1184 3.8 | 0.79]2.38 (VENT) | 24.46
3 | FE-507 mnl  ASHIES j8%6 1 119886 14920 [5080 7747 13390 |6.35 |6.35]7.14 (VENT) | 24243
2 | EE.501B %am ASME.B 15 47 seripsn | 1 [8960.07 (786,80 | 8128 [ 105411352 (635 16351427 {VENT) |382.08
1 (FEsoIA 1800 | veniaar Eriess | 1 | 560.07)| 796,80 |8128 | 10541] 352|696 6,35 | 12.7 (VENT) | 392.05
SIZE RATING QTY.
T . ~
s.No. [TAG NO %) NS @en| @9 | @0 [ @A | @0 [ LMW T ole} R1
8 DOWN STREAM PIPE t | NOT N OUR SCOPE
7 UP STREAM PIPE 1| NOT IN GUR SCOPE
8 PLUG (12" NPT (B} z lGs
5 NUT TOSUT] “A194 GRZH
4 ST HOLES | A183 GRBY
3 GASK_ET (4.5 mm THK) 2 B85 304 SPIRAL WOUND+ GRAPHITE ERLLER ASME-B 16.20
2 ORIFICE PLATE (CONC. 8G. EDGE) 1 $5.304
1 FLANGE (ANRF-FACE FINISH. 125280 AARH} 2 Al08
a1Y. | SPECIFICATION STOCK SiZE
PART NO. DESCRIPTION e VATERIA REF, DRG. NO./STD.
PROJECT 1500 MW PRAGQTTI- H CCP PROJECT BAWANA fﬁfﬁfﬁéﬁfgfmgﬁﬁp
CUSTOMER MIS. THERMAX LIMITED E,l;cﬁpT AS NOTED
ENQ.NO.  EMAILENQUIRY DT, 07.10.08.2009 APPROVED | SL8.
JOB NG, CHECKED | $.PAL
TITLE DRAWN 1A SINGH; =0T
- et o §
ORIFICE FLANGE ASSY. DESIGNED
DATE[ NO. | DESCRIPTION NAME [ 1G] DATE
REVISION { MODEL NO. MCFA10) DRAWING NO.
SCALE NT.S
———1  MICRO PRECISION PRODUCTS PVT. LTD. | MOFA10/4619
_g 3, LINK ROAD, SECTOR-28, FARIDABAD
SHEET 1 OF 1 1 REV. 0
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FLOW VS DIFFRENTIAL PRESSURE CURVE

450

400

359

g

g

FLOWINmM3 I hr

g

1600 4

0.00 200.00 400.00 500.00 80000 HWO000 120000  1400.00  1800.00 1800.00 200000
RIFFERNTIAL PRESSURE IN MM OF WG

1 CUSTOMER - M/S THERMAX LIMITED

2 P.O.NO. : E-MAIL ENQUIRY DT 07.10.2009

3 PROJECT : PRAGATI - lll CCPP 1500 MW (NOMINAL)
4 JOBNO. : . "

5 TAG NO. . FE-507 \{,\ s

6 SERVICE , EFFLUENT /

7 OPLATE LD, 198.86 mm

8 FLOW EQUATION WITH CONSTANT DENSITY OF 1000.00 KG/M3
W= K x SQRT (DP) WHERE DP IS iIN MM OF WC & FLOW IN M3/HR

= 9561829 x SQRT (DP)
9 FLOW EQUATION WITH CHANGE IN DENSITY

w

K x SQRT (DP) x SQRT (ROH) WHERE ROH I8 IN KG/M3

0.302372 x SQRT (DP) x SQRT {ROH)
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TECHNICAL SPECIFICATION NO. PE-TS-314-158-A001M

%.;"\‘ﬂ\_
”‘é""?:" £ 03 H R

mi ot o1 indde

1 J \io‘_l TA‘\IK/T’ Wi

EFFLUENT TRETMENT PALNT T / A / ﬂﬁ

[]”NOH«?R@G’ R Y«
e 2 AFTER INCORPORATION OF Conpt
ASNOIED.

CR b ':Cn’Vl/Jq ON AND RECORES

T4 R REVISE Ay

- - RESUBMI Fov e 4 REC
‘YFD HEQE N NF'THER REL ;m““

p YES THE CONT ACT

TION ND RESPONSIBILITIES FOR R QP OF His
 OF CONSTRUCTION pESiG

i
RS AND CONFORMITY e ~ H‘*
=D SCHE

P&E1r oy §

e vmm

F PPesveo Sevel O Cope,
QP Ppsavee, [PA1 S Tt U,
0 5/11/2009 § FOR APPROVAL SKS APU AVS
Rev. No Date Description Prepared By Reviewed By Released By
PROJECT PRAGATI-III COMBINED CYCLE POWER PROJECT
1S00MW(NOMINAL).
CUSTOMER

PRAGATI POWER CORPORTION LIMITED (PPCL)

NTPC LIMITED, CONSUTANCY WING

BHARAT HEAVY ELECTRICALS LTD

POWER SECTOR
PROJECT ENGINEERING MANAGEMENT
NOIDA

THERMAX LIMITED
PUNE

DATA SHEET FOR FLOAT & BOARD TYPE LEVEL INDICATOR.

WHICB0008

THERMAX DOC.NO.:

JOC.NO. 630128 -
REV.NO: 00

""BHEL'DOC.NO: :
PE-VO-314-164-A212
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THIS IS A PART OF TECHNICAL SPECIFICATION NO. PE-TS-314-158-A001M

FLOAT & BOARD TYPE LEVEL INDICATOR

GENERAL INFORMATION

FLOAT 58-316
R 3
FLOAT DIAMETER |
GUIDE WIRE 55-316
TENSION ASSEMBLY Cd PLATED STEEL
ANCHOR 58316
FLOAT CABLE 5S-316
BOARD AL. EPOXY PAINTED
MARKINGS SCALE & NUMERICALS IN BLACK COLOUR(LC=50mm)
RED COLOUR
CONNECTING ASSEMBLY G.I.CLASS "8"
INDICATOR/ POINTER AL { EPOXY PAINTED)
INSTRUMENT CONNECTION [4ONB ANSI B 16.5, 150 # FF
OPERATING CONDITIONS
TAGNO LOCATION H.I;AK'::T TYPE OF TANK
PRESSURE TEMP FLUID SP.GRAVITY|
LiB-621A |LIME DOSING TANK-T3140 A ATM AMB WATER 0.998 1800 RCC
LIB-6218 | LIME DOSING TANK-T3140 B ATM AMB WATER 0998 1600 RCC
LiIB-623 A { LIME DOSING TANK-T3180 A ATM AMB LIME 0.998 1400 RCC
LIB-623 B ] LIME DOSING TANK-T3180 B ATM AMB LIME 0.998 1400 RCC
OVERHEAD WATER
LB - 626 STORAGE TANK-T-3110 ATM AMB WATER 1 1400 RCC
THICKENER OVERFLOW 1
usB-627 COLLECTION SUMP-T-3100 ATM AMB WATER 1 2600 RCC
LIB-629 A CMB-(T-3020 ATM AMB WATER 1 4900 RcC
S
LB-6208 CMB-i1, T-3020 ATM AMB WATER 1 4900 RCC
L
TAG NO. MAKE MODEL NO
LIB-621 A
LIB-6218
LiB-623A
LB -6238
uB-626
ue -827
LiB-628 A
uB-6298
NOTE: GUIDE / MEASURING NOZZLE ARRANGENENT ALONG WITH COUNTER FLANGES
SHALL BE SUPPLIED BY VENDOR .
QTY :- 08 NOS PROJECT:PRAGAT! -Ii COMBINED CYCLE
POWER PROJECT 1500 MW (NOMINAL) AT
MAKE :4EVCON BAWANA OELHI Tt = R 51112009 - SKS APU - [ AVS - -
THERMAX LIMITED 0.C NO: 630128 [i] 30/10/2009 SKS APU AVS
OWNER: PRAGATI
Watet & Waste Sofutions T, DELHI POWER CORPORATION Rev Date Prepd by Chid by App by
Sal Chambers, Wakadewad) ICLIENT : BHARAT HEAVY ELECTRICALS LTD Spegcification No Plant SHNO
Pune 411 003 {INDIA) JCONSULTANT:- NTPC - CONSULTANCY WING WHJICB0008 ETP 2 0F2

Page 109 of 284
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= Levoon INSTRUMENTS PRIVATE LIMITED (@[%

Mechanical Level Indicator

ML! Series Float & Board Type Mechanical Level Indicator is used for local liquid level Indicator
of non-pressurised tanks.

SCALE BOARD

PUINTER
T ———————)

()
:

B

FLOAT VIRE

-

L LIy

COUNTER VEIGHT

Tedt o 1Tt et

11

PULLEY HOUSING PIPE

PULLEY HOUSING

JENSION ADJUSTER
P BLY
=
8 1
m ,
g‘ | Uw
oz | )(1
FLOAT VIRE
| Al VIRE
4d
AN LA 4
+ + GUIDE VIRE
- - _
r
n.nAIJ/
'3’ KRS ANCHOR BAR
A /
Y
- |
] i
Features :

T
' 20 l

DET/L: ARRANGEMENT OF -
SCALE POINT ADJUSTER

Simple in Construction.

Top Mounting Type.

Chances of failure practically zero
as complete operation is
mechanical.

Bright visual indication on flat board
scale fitted directly on side of the
tank.

Steel Ball bearing in pufley housing
to ensure easier movement of float.

Anchor Bar with Guide Wire Ropes
and Tension Adjusters (to keep
guide wire rope taut) prevent lateral
movement of float due to
turbulence.

Brass Pull Chain (for range above
2.25 m).

In case of large ranges (6M &
Above), half size scale is provided
for more convenient Visibility & to
reduce Cost. The pointer is fitted on
a floating pulley and pointer
movement is half of float movement.

1
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THIS IS A PART OF TECHNICAL SPECIFICATION NO. PE-TS-314-158-A001M

Applications :

Local‘ Indication of Level in non-pressurised tanks containing water, oil etc.

Principle of Operation :

A float moves up and down with rise and fall of liquid level in the tank. Correspondingly the
pointer mechanism, with counter balance weight attached to the float wire rope (passing through
a pair of pulleys) moves down and up against the Scale (with Scale Channel Block mounted

vertically at side of tank). The reading against the pointer on the scale gives direct indication of
liquid level.

Specifications :

Materials of Construction

Fioat : SS 304/ SS 316.

Wire Rope : SS 316.

Pulley Housing : Aluminium.

Pulley & Pulley Shafts : SS 304

Flanges,Channel Blocks, Tension Adjusters, Co-

unter Balance Weights. : MS.

Scale & Pointer : Aluminium.
Flanges . Mild Steel flanges normally confirm to 1"ANSI # 150 RF(plate type).
Type of Scale . Standard Full scale type upto 6 M. Half scale above 6 M..

Channel Blocks : 150 MM wide up to range of 4 M & 250 mm wide above 4 M (with corr-

ospondingly thicker and bigger Lines & Letters).
No.of Channel Blocks : Supplied in 2 M sections for bolting up at site.

Channel Block Mounting : Plate welded at bottom with grouting arrangement. Series of 14 mm dia
holes at 300 mm intervals at the back for suitable supporting brackets.

Range & Float Sizes : Upto0-4M : 150 mm dia round.
Upto4-6 M : 200 mm dia round.
Above 6M : 300 mm dia round.
Accuracy : 15 mmup torange of 6 M.
+ 20 mm for range above 6 M.
Painting . Pointer — Red, Scale — Black on white background, Channel Block and

other MS Parts — Epilux 4 Zinc Rich Primer followed by Epilux — 4
Enamel Finish Paint.
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THIS IS A PART OF TECHNICAL SPECIFICATION NO. PE-TS-314-158-A001M

MODEL NUMBER OF MECHANICAL LEVEL INDICATOR

MILI - S
Type Material of FI- Material of Range in mm. Special Feat-

oat and Wire Anchor Bar ures (if Any).
Rope. | [

1.Standard 4.SS 304 4.SS 304

Scale. '

2.Half Scale. 6.SS 316 6. SS 316

9.Any Other 8.MS
9. Any Other

Since improvements are made form from time to time , the specifications are liable to
change without notice.

Head Office Address : “RajKamal” Bldg, 6" Floor, 13, Camac Street, Kolkata — 700017, Tel :
(033)2283-2764/66,(033)2280-7180 Fax : (033)2283-2719/2280-9645.E-mail : levconh@vsnl.net,
levconw@vsnl.net.

Mumbai Branch Address : 301, Protprima Chambers, 1 Suren Road,Andheri East, Mumbai-
400093, Tel :(022)2683-2127/ 2683-3015, Fax : (022)2683-3015

LI/MLI/01 ( Dt 17.06.2003).
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. o - e
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VT G FOGCRRORAL M OF COMMENTSIVODIFICATIONS
EFFLUENT TREATMENT PALNT

' SUoNET e el GIDOUUN "
Con nESHEMIT PEVISER 2
DATE-51- éy///,)') \ AGMNOTED r\EcU?M%‘W pckAWiNG/DOCUMENT
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E)

1OT AF D h . NS
v é& £ o CWMENT SIMODIF: A

AFTER

o nOTED

(S B r\j 4 !NFORMA”ON AND RECS‘:\?FS& -
i REVISE r'-\NU_fiE-S_'U_BﬂlT FORY s
— e m NEITHER RELIVES THE CONTRA(éTC(?ri o s
VD e RESPONSIBILITIES FOR CORRECTEEE
TN RUCTION, DESIGN DETILE ASSEREL o
ALOF DO KFORMITY OF THE SUPPLIES Vit tFL £ (o
CULIRS AND L TS AND STATUATORY LAWS. B

PROVED SCTE e (DER THE CONTRACT B

y T ZNTS 15 PERMITTED WITHCUT |

S

0 5/11/2009 | FOR APPROVAL SKS APU AVS
Rev. No Date Description Prepared By Reviewed By Released By
PROJECT PRAGATI-III COMBINED CYCLE POWER PROJECT
1500MW(NOMINAL).

PRAGATI POWER CORPORTION LIMITED (PPCL)

NTPC LIMITED, CONSUTANCY WING

BHARAT HEAVY ELECTRICALS LTD

POWER SECTOR
PROJECT ENGINEERING MANAGEMENT
NOIDA

THERMAX LIMITED
PUNE

DATA SHEET FORREFLEX TYPE LEVEL GAUGE

THERMAX DOC.NO.:

. BHELDOC.NO.:  |OCNO.630128
WHICA00018 PE-VO-314-164-A246 REV. NO : 00
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LEVEL GAUGES [REFLEX TYPE }
1 Iracwo. Le620AB | LG622AB LG 624 AB LG 625 AB/CID
r 2 |LocATioN T-350AB | T-3130AB | T-3160AB T-3170 AB
g 3 |TANKHEIGHT INMM 1400 1800 1400 L 2000
§ | 4 TYPE OF TANK RCC RCC  Ree RCC
¢ L-% 5  |UPPER LIQUID PE ALUM HeL DweE
o &  |PRESS OPERAT. 1 MAX Kg/Sq.cm ATM
7 |TEMP OPERAT. 1 MAX DEG CEN AMB
8 (SPGRAVITY 1 1.1293 1.104 J 1
9 (rveE ~—REFLEX —
- 10 [NO.OF SECTIONS ‘ - .
11 |CENTER-CENTER DISTANCE IN MM 1000 1300 1000
12 |conn. sizE - 25 NB FLANGED —
13 |rLANGE sTANDARD AS PER ANSI-B-16.5-1508 FF
g 14 |coNn. LocaTION REAR X REAR
g 15 [scalE - AL SCALE (LC-10 MM)
g 16 |oLASS MATL TOUGHENED BORO SILICATE
17 - 34mm wide x 17mm thick
18 lseiDLE §5.316 $S-316
vk ; . $5-316 $5.318 s5.316
20 [SEAT&TRIP ss-316 s5-316 $5-316
21 |BODY MATERIAL $5316 5 316 PP s5316
22 [VESSEL CONNECTION FLANGED SS 316 FLANGED PP FLANGED SS 316
23 [BALL cHECK : Glass YES_T YES YES YES
X 2 [PAcKiING PTFE
g 25 [MINIMUM RATING Kg/Sq.cm 2 T 2 2 2
z WNPTBall | %'NPTBal | 12:8sP Baftvave . .
26 |DRAINVALVE Mol b ieuil Bl %" NPT Ba¥ Valve in S 316.
27 IVENTVALVE ”'f:rs; ';’; : lug ""::;;i;’} : lug i’:"gsp with Plug %*NPT with Phug in SS 316
2 lauanmiry 2 2 2 4
29 {MODEL NO. | Ase i
30 [MAKE LEVCON
NOTE : SS TAG PLATE SHALL BE SUPPUED ALONG WITH GAUGES.
ary:-1o PROJECT:PRAGAT! i COMBINED CYCLE . 1 B
POWER PROJECT 1500 MW (NOMINAL) AT s
MAKE 1EVCON BAWANA DELH 1 51112009
THERMAX LIMITED o.c NO: 630128 o 29/10/2009 sks APY AVS
Water & Waste Solutions E’v&gg:_::umn POWER CORPORATION Rev DATE PREPD. BY CHKD. BY App by
Sai Chambers, Wakadewadi |CLIENT : BHARAT HEAVY ELECTRICALS LTD Specification No PLANT SHNO
Pune 411 003 (INDIA) ﬁxguumt- NTPC - CONSULTANCY WHJCAG0018 ETP 2 0F2
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9= L Voot INSTRUMENTS PRIVATE LIMITED

Reflex Level Gauge

RS Series Reflex Level Gauges are very robust and reliable and are used for local indication of
clear and non-viscous liquids in vessels under temperature and pressure conditions like Steam
Boilers, Condensers, Accumulators and Other Pressure Vessels. )

Features :

+ Suitable for side mounting on Tank/ Pressure
Vessel.

o Large Chamber type in case of boiling/
evaporating liquids.

o Covers with top & bottom strengthening ribs as
standard, 3 Piece Type for high pressure
applications.

o Die forged parts in case of CS/ SS 304/ SS 316
leading to robust construction.

e Carbon Steel Parts are normally phosphated
and subsequently High Temperature painted to
ensure long life.

¢ Additional Gauge section (optional) at side to ac-
hieve uninterrupted visibility.

o High Quality gaskets for Sealing & Cushioning.

o Spring Cones for bolts in case of high pressure
applications.

o Offset type Valves (with Safety Ball sealing arr-
angements) at top, bottom or sides. Other types
on request.

» Bolted Bonnet or Screwed Bonnet type having
Handwheel Operated Valves.

¢ Rotatable Gauge Body in case of Top & Bottom
Connections having union nut & nipple type
couplings.

o IBR/ Lioyds Certification (if required).

o Where high temperature is involved, the Glass
Cover bolts should be re-tightened (at specified
Torque, using Torque Wrench) at site after High
Temperature is attained.

Applications :

Direct level indication of clear non-viscous liquids in any Process Industry (including Boilers )
involving non-corrosive or corrosive liquids.

Principle of Operation:

With the rise or fall of liquid level in the vessel, liquid level moves up or down inside the Gauge
Body. Clear indication of liquid level can be obtained from the front due to double reflection at
glass serration.

Specifications :

Materials of Construction : Carbon Steel, Stainless Steel, PVC, Polypropylene, Rubber/
FEP Lined or ECTFE/ FEP Coated for Corrosive Applications.
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Glass

Gaskets for Glass

Bolts, Studs & Nuts

Process Connections

Pressure Rating

Temperature Rating

Optional ltems

MODEL NUMBER OF REFLEX LEVEL GAUGES

Moulded borosilicate (extra hard) Reflex glasses conforming
to BS 3463 : 1975 or Equivalent Standard.

Sealing Side : SLS150B ~ Graffoil with SS Sheet insert.
Cushion Side : SIL4430 - Glass Fibre with Nitrile Rubber

Binder.

N.B : Other Gaskets : CAF, Teflon, Neoprene also available.
High Tensile steel ( A193B7, A1942H or Equivalent). Other

types on request.

Fianged, SW, BW or Screwed (Through Standard or Spheric-

al Unions).

Upto 80 kg/cm?* (or above).
400°C max. for Non-Steam / Non-Corrosive Applications
{243°C max. for steam and corrosive applications ).

Aluminium / Stainless Steei engraved Scale, External or Inter-
nal Steam Heating Jackets, Antifrost Blocks (in case of sub-

zero applications) etc.

I

Type Design
of Gau-

J ge Body,

RS-Refl- I

ex Stan-

dard. 4.40/45 mm,

wide.

5.90/100
mm wide.

6.120/130
mm wide.

7.150/160
mm wide.

8.Large Ch-
amber.

9.Large Ch-
amber (Lin-
ed/Coated)

.

Pressure.

41015
Kg/Cm?

520130
Kg/Cm?

6.50/65
Kg/Cm?

7.80/110
Kg/Cm?

8.High Pr.
Type

=l

Pressure Gauge Bo-

CTss dy

1.Nominal .4.SS 304

Material

8.Carbon
Steel. ttom Side.

9.0thers
including
PVC/ PP.

1.0ffset type at
Top & Bottom.

6.55 316

2.0Offset type at
Top Side & Bo-

4 Straight type at
Top & Bottom.

5.Straight type at

Top & Bottom Side.

6.Straight type at
Top Side & Bottom.

7.Straight type at

d L

Types of Top Valve Bottom

Valves & Design Valve
Combina- Desijgn
tic1ns.

0.Without Valves.

1.Globe Type Han-
dwheel operated.

2.Do (High Pr.)

3.Globe type Push
Button Operated.

4.Globe type WA.
Lever Operated.

Top Side & Bottom 9.0thers.

Side.

All combinations are not possible. Please

refer to the Manufacturers for concurrence.
Special Materials under designated catego-

8.Expansion Loop
at Top Side only.

ry will be differentiated by ‘S’. For instance,

In case SS 316L construction, number ‘6"’

will be used with 'S’at end.

9.Expansion Loops
at Top & Bottom.

s
| ]
Material  Special
of Valv-  Features

es efc.

4.SS 304 Spherical
Union He-
ating Jac-
kets, Anti-
8.Carbon  frost block,
Steel. End Tube

6.5S 316

Type Con-
9.0thers.  nections,
including  Chain Op-

PVC/PP. erated Va-

Ives etc.

Pressure Class 4, 5, 6 and 7 are basically
150/ 300/ 600/ 900 ANSI Classes & hence
max.pressures may be higher than the fig-

ures indicated.

Since improvements are made form from time to time, the specifications are liable to
change without notice.

Head Office Address: “RajKamal” Bldg, 6™ Floor,13,Camac Street, Kolkata — 700017, el :

033)2283-2766/3022-5767/3022-9368 Fax : (033)2283-2719/2280-9645.E-mail :

info@levcongroup.com, leveconh@uvsnl.net, leveon@ricmail.com.

Mumbai Branch Address : 301, Protprima Chambers, 1 Suren Road,Andheri East, Mumbai-
400093, Tel :(022)2683-2127/ 2683-3015, Fax : (022)2683-3015. E-mail : levconm@airtelmail.in

LUTR/O1R ( Dt. 25.05.2009).
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%ATE S SR “.l 'ﬂ

2/2/2010 | FOR APPROVAL SKS APU
22000 FOR APPROVAL SKS APU AVS
Rev. No Date Description Prepared By Reviewed By Released By
PROIECT PRAGATI-HI COMBINED CYCLE POWER PROJECT
- I500MW(NOMINAL).

CUSTOMER

PRAGATI POWER CORPORTION LIMITED (PPCL)

NTPC LIMITED, CONSUTANCY WING

BHARAT HEAVY ELECTRICALSLTD

POWER SECTOR
PROJECT ENGINEERING MANAGEMENT
NOIDA

THERMAX LIMITED
PUNE

DATA SHEET FOR CAPACITANCE TYPE LEVEL SWITCH

BHEL TRTRO
: OC.NO. 630128
THERMAX DOC.NO.: PE-VO-314-164-A213

WHICDOO025 REV.NO: 01
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LEVEL SWITCH { CAPACITANCE TYPE }

TYPE
1.PROBE

1.1 MOUNTING
1.2 MOG

2. PRE AMPLIFIER

2.1 PROTECTION CLASS
2. 2AMBIENY TEMP

3. CONTROL UNIT
3.1 MOUNTING

3.2 PROTEGTION
3.3 POWER SUPPLY

3.5 CONTACY BATING
3.6 RESPONSE TIME
3.7 GABLE ENTRY
SET POINTS

TYPE OF TANK

3.4 SWITCH f CONTACT TYPE

A

GAPACITANCE TYPE

FLAMNGED TO 4" ANSHIS0 # FF
WRE ROPE IN 5316 WITH FEP INSULATION

SOLID STATE ELECTRONIC MODULE TO BE MOUNTED ON
PROBE HEAD

1P 55
5 Deg.C. to B0 Deg.C. (AUTOMATIC TENP.GOMPENSATED ).

WALL MOUNTING - REMOTE
P65, WEATHERPROOF

2 SPDT SNAP AGTION DRY GONTACT
PER SET POINT

5 AMP AT 240 V AC RESISTIVE LOAD
LESS THAN 0.3 Sec

34" ET (F) X 8 NOS

ONE

ACC

N

NOQTE: 153TAGPLAYE SHALL BE SUPPLIED ALONG WITH SWITCHES.
LFOR TANK HEIGHTE ACTIVE ROPE LENGTH REFER INDEX SHEEY

MAKE MOREL NG,
MNIVO CONTROL, ALC 54%F
PADJECTPRAGATE 1 COMBINED CYOLE POWER ? wazme SK8 APU AVS
FROJECT 1500 W (NOMINAE) AT BAWANA,BELHI
AL A 1 w2008 5KS AP AV
THEAMAX LIMITED 0,0 M0: 620128 8 614012000 8KS apu Avs
Waler & Wesle Solatione {7 -3 | AGATI POWER GORPORATION Fiav nATE FREPD, BY GHKD, BY Ape by
Sal Chambors, Wakadewad]  JOUENT | BHARAT HEAVY ELECTRIGALS £TD Speciiation Mo PLANT SHNO
Bune 411 008 GNDIAY CONSULTANT- NTPG - CONSULTANGY WiNG WHIEG00001 £ 4 OF4
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Capacitance Level Controller

NIVOLARM ALC 511/512/521/54 1

v

Applications:

Fine, Coarse or Bulk Solids. Conductive or Non-Conductive,
Corrosive or Non-Corrosive Liquids. S!ur_n‘es & Sticky Material

HiGH PURABILITY AND SYSTEM RELIABILITY
No Moving Parts, Interference Free Signal from Sensor

CALIBRATION FROM REMOTE LOCATION
Controller can be mounted far away from Sensor

IGNORES BUILD UP _
Uses Ground / Energized Shield Probe

LOW INSTALLATION COST
Uses ordinary Multi-Core Cable
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ALC an economical solution to
leve! detection. lts sensor
electronic gives DC Signal
{Interference Free) which can be
transmitted over long distances
using ordinary unscreened multi-
core cable. '

Types of probes using different
material of consiructions are
available o use in wide range of
applications such as:

Acids Hydrocarbons
Alkalies Detergents
Coal Plastics

Fly Ash Cement
Sugar Clinkers
Mineral Ores

B BULT UP

Change in Level causes change in Capacitance due to different Dielectric
Constant of Fill Material. This causes change of admittance in the Measuring
Circultleading a change in RF Currentwhich is defected by the instrument.

Different models and their output;

» ALCH11  Single SetPointwith Time Delay.

» ALCB512  Adjustable Switching Differential for Pump Control.
o ALC 521 TwoIndependent Set Points using two Sensors.

« ALCSH414

Fast Electrical Transients.

Optional:

» SheetSteel (Panel Mounting) Housing

+ For use in Hazardous Applications AL.C is available iiritrifsic safe and  ex-

proof versions.

Dimension & Weight:
Madei Dimension

Weight

Single Set Point with functional alarm and 7 segments display,

» ALCB41YF) Specially Designed for Fly Ash level detection with Fault
Iridication. Duly tested for Electromagnetic Interferences and

ALC511/512/521/541 198(L)x170(W)x67(H)mm _ Approximately 2kg

For detailed specifications please refer data sheet.

A compiete measuring system
cornsists of:

Probe Fully or partly insuiated
rod {with or without active
shielding) or rope type.

Sensor Preamplifier mounted in

probe head or separately
{high temp. application)
Generates signal and
converts detected change
in Signal to DC Signal.

Controller Electronic PCB in Cast
Aluminium weather proof
i 85 Housing. Supplies
Power o the Sensor. It
aiso Receives DC Signal
fromm Sensor and gives
refay output.

Sensoris to be connected to controlier

using cable {Customer’s Scope)

Marketed and Supported by
Toshbro Limited

it

CTENTIFCATI $30M

15 Mahat Industial Estate, Mahakali Caves Road, MIDC, Andheri (East), Mumbai-400 093

Phones: {22) 8373111, 8371695. Fax: (27) 836 4828, ¢-mail: toshbro@bom?.vsninatin

Manufactured by

Nivo Controls Private Limited
- 104-115, Elactronic Complex,

Indore 452 610, INDIA

Phones: 0731 553248/49, 558357

Fax: 0731 850075

g-mail; nivoind@bom4.ysnl.net.in

Branches Phone Fax Branches Phone Fax Branches Phone Fax
Ahmedabad 079-8578145 6577941 Dt O11-5752464 G786282 Nagpur (712-533858 224362
Ajmer Q145-420506 420505 Goa (832-42692 224904 Pune 0212-310905 317608
Bangaiore {(80-3496143 3396143 Hyderabad 040.254006 291588 Vadodara (0265-422768 428087
Calculta 033-2484687 2457308 tncfore 0731-510120 550075
Chennai (44-8278338 B276438 Lisckrow 0522.282825 281277
G6/MKT/56/V2

Biov B Desige # 93731401329
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CIRCULATING WAE;ER TREATMENT PLANT
. i i 1:* b e
U CONE

w [ U Iy APPROVEDEELEARED FOR ERRREIATIONICONT TS -7 .
S VB APPROVEDRELEASED FOR FASHICATIONS o
: CUBLECT 0 HCORPRATION OF COMENTEN 2

asnomen.
EOR INFORMAT ;:
£ VR REVISE AND RESUBMIT, FORINF &REC. :

AL CONVEYED HERE IN NEITHER RELIVES THE CONTRACTOR C

AL OBLIGATION AND RESPONSIBILITIES FOR CORRECT

3, MATERIAL OF CONSTRUCTION. DESIGN DETALS AS

" IAAICE PARTICULARS AND CONFORMITY OF THE SUPPLIES !
“ATIONS, APPROVED SCHEMES AND STATUATCRY LAWS. ™
4T THE PURCHASERS RIGHT UNDER THE CONTRACT.

e L ABRROVED DEAWNGIDOCUMENTS IS PERITER V2

! T REVISERVAR PER T oo e '
1 2271212009 NTPC COMMENTS SKS ) | APU AVS
0 25/11/2009 | FOR APPROVAL SKS APU . AVS
Rev. No Date Description Prepared By | Reviewed By ‘Released By
PROJECT PRAGA’i‘I-iII COMBINED CYCLE POWER PROJECT
1S00MW(NOMINAL).
CUSTOMER: '
3 - o PRAGATI POWER CORPORTION LIMITED (PPCL)

NTPC LIMITED, CONSUTANCY WING

BHARAT HEAVY ELECTRICALS LTD

POWER SECTOR
PROJECT ENGINEERING MANAGEMENT
NQOIDA

THERMAX LIMITED

PUNE

THERMAX DOC.NO.: BHEL DOC Reas

WHICD00023 PE-V(-314-156

“““““““ 1'z,f 1430
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i

LEVEL SWITCH { SID'E MOUNTED MAGNETC FLOAT TYPE )

TYPE SIDKE MOUNTED FLOAY QPERATED
DIMENSIONS MANUEACTURER'S STANDARD
SWITCH
CONTACT RATING
ELECTRICAL CONNECTION
ENCLOSURE ALUMIMIUM WEATHERPROOE-IP-65
DIFFERENTIAL 1247 mm FIXED)
ACCURALY +2mm
REPEATABILITY 1.5 mm
MATERIAL OF FLOAT 55316
FLANGE MOC [ssate
CONNECTION LOCATION SiDE & SIDE
LEVEL SWITCH FLANGE DETARS G5B, ANSIB 16,5 150 8 FF
OPERATING CONDITIONS
ThE NO FLIAD. LOCATION
NORMAL PRESSURE KQICM2Z TEMP °¢ | SPGRAVITY '
LEL TS A ATH AMB 3 SCALE INHIBITOR T. 20 A
LeiLrn s ATR AN % SCALE HHIITOR T. 20204
LSL704 A ATM AME ' SCALT INHIBITOR T-20a08
LELL-TO4 5 ATR AME 1 HCALE INFIBITOR T-20260E
LSLI0S A Am AR s BIGIDE Yo
LB B ATM AnB 1 socioE T304
LELTO8 A ATH AME 3 BlOCIDE T-20968
L1BLL-7TOE B AT ANE 1 BIOCIDE T-2030B
LSO A AT AMB 10217 HESOE T 20RTA
L8 10T B ATH AMY 1387 o T 2040 A
LSLL- 07 O ATV AME 10847 HISO4 TezM0 A
L& -T0R A AT AME . 10817 2S04 T 2H0H
LeL- 08B ATM AMY 10387 H2HO4 T. 20408
LSIL - TOB ATV Ave 1.0047 H2s04 t.ae08
LEM. 708 A ATH s 10917 HaRO% 120600
LSL- 708 B ATR Ab 40387 12504 T 2048 ¢
5L ToRC ATH AME 10047 H2S04 T 200
\ ~
MAKE MOBELNO,
SREM 187EA 2 T T SA 2 RON0-
1Y 5 37 30S PROJECTPRAGATE -l COMBINGD CYCLE POWER PROJECT 2 2E2R00 SKS i AVS
MAKE --SHEM . 1500 MN (HOMENALY AT EAW.QBHE 1 25t tmnos P ) AVE
THERMAX LITED 0.C NOD: 8304 o 20008 sKE APy AVS
Water & Waste Soiutions OWNER: PRAGAT: POWER GORPORATION LT0LDELHI v Dats Pregd by crkddy | Appby
Sal Chiambers, Wakadewad (GLIENT : BHARAT MEAVY ELECTRIGALS LTD Specification: No Plonl SHNO
Punet 411 053 {INDIA)} CONSULTANT.. NTPC - M&TMY WING WHICDOGDZY CLOZ S CW 7 0E3
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1+ 5

LEVE] SW!fCR { SIDE MOUNTED MAGNETIC FLOAY TYPE ¥
TYPE SIDE MOUNTED FLOAT OPERATED
DIMENSIONS MANUFACTURER'S STANDARD
SWTCH RO SWATCH WITI 28PDT SHAP ACTION DRY CONTACT
CONTACT RATING R '
ELECTRICAL CONNEGTION Toe
ENCLOSURE ALLMINIUM WEATHERPROOFP-65
DIEFERENTIAL 2512 mm
ACCURACY £2mm
REPEATABILITY 2 18mm
MATERIAL OF FLOAT Pp
FLANGE MOC o
CONNECTION LOCATION bsiDE & SHoE
LEVEL SWITCH FLANGE DETALS 65 N, ANSI B 16.5 1504 FF
OPERATING CONDITIONS
TAG NO ELUID LOGATION
NORMAL PRESSURE KGICMZ | TEMP °C | SPORAVITY :
' CORROSION
ESEL-70% A ATH AMB 1 P T. 2010 A
CORROSION
1811701 B ATM AMB 1 ISR t-2010A
. - CORROSION
LSL. 702 A ATH AMB 1 SR _ T-20108
. CORROSION
1SIL-TO2B ATH AME 1 poiriy T-2008
MAKE HODEL NO,
SEEM 1B7CEART TPAZ P
ATY 14 NOS PROVECT.PRAGATI -l GOMBINGD SYGLE POWER FROECT z ki anid o ARY AV
[MAKE rotem 500 JR (NOMINALY AT BAWANADELH 1 25412000 SKS AP AVS
THERMAX LIMITED (1.0 NC: BT 28 . Eid SUNSED0G BKg APLF AYES
Water & Waste Sofutions OVWNER! PRAGAT) POWER CORPORATION LTD, DBLME fav trate Peeps oy Chkiby | Appby
Saj Chambers, Wakatewad! [CLIENT : BHARAT HEAVY B ECTRICALS 410 Specieation No Prant SHNG
Puna 411 003 {NIRAY CONSLULTANT- NTPC - CONSULTANCY WING WHICDO00R3 WY 3 OFRY
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OPERATING PRINCIPLE: ,

1
I

The float movement of the level swilch is transmitted
through & solid non magnetic wal by the repulsion of lke
magnetic poles. This ensures that the float magrnet imparts
& srap action fo the eleciric or pneumatic switch slements.
"5.B.EM. level switches are absolutely leak proof & not
subject to material fatigue due to gland tess design.
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‘type selection depending on application :

= Ouiput required : electric or preumatic
O Reguired adtion / function | Alarnn anaunciator, Motor starter or Preumatic Proportional vaives
O Type of endosure to meet environmenta! conditions
I3 Fiame Proof or Weather Proof IP 65/ 1P 67
O Max. operating femperature inside vessel / tank for high temperature stand off
Endlosure Max. Max,
Type . : Degree off  Ambient i
£ Terminal Configuration. | Material of . ien Operating
Code  Outpu d Construction | Frotection termp, terap,
GO contad position
with 1 microswitch
I Die cast
Eleciric ‘ Aluminium
EA| ON/OEE Bojel |~ 24 P65 1 0°Cto 70°C| 0°C to 180°C
1
3% B ]
GO contact position
with 2 microswitches
Electic [ P N
OnfOff .
EY Flameproof ! iiBae| 24 Die cast
. Alminium P65 [0°Cto V0°C 1 0°C to 180°C
el L gradelM&
:
1
39 G s 3 ]
| A, gy A
Fi"" %
i Qi W, For high
High Ternp ;’;%;\‘é ' temp,stand
Stand-off E 3 off sleeve- :

R | Stan oy [i Cast P65 |0°Cto 70°C [20°C to 300°C
Electric Bl — - :
ONIORE, e _?,f.ff Aluminium

Y]

O Operating pressure

{3 Contact rating : 5 Amps 230 VAC Resistive, {standard)

3 Special execution on request: 1IP67  2)Operating temperature up to 300 ¢
4SHcon bellows

1 30 Kgfom2 {wet side)

3)Contact rating 10AG 230VAC

Endlosure
Material Of
Construction

Input/Output Diagram and

Max Operati
Pressure Ratings bk

Type Codej Quiput Tern

Ambient
Temp

E - Exhaugt Port
§ - tnput Port 1.4 Kgrond®
) ajr e
C - Confrolled output port
0.2 ta-1.0 Kaleny®

1,

o
s

pyp  (Preumatic . . .
Proportionat . Aluminium | 9-70°C | 0-300°C

Supply connections @ Std. 1/8" NPT {female}, Oplicnal 1/4° NPT
instrument quality air supply is essential for NP switch modules,
For more detalls on PNP switch controller refer LF-137-0808

{maleffernale), /4" BSP {maleffemale} with adapiors,
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Type seiocton dependingon:
B Standard mounting fange
I3 . Flange/nozzie mounting to ANSI.

Material Of '
Tank CO&J Type Consiruction Mounting Details
4 Holes g 14 .
on 82 PCD Mounting Face Direct mounting
Standard SPNE 3 Staintess steel tank opening
SF | mounting |, < } casting Ming &6
square oo MS1216 moeunting holes
flange |} to suit« M 12/
M J— 112" BEW
& - mfsaiing flange Ship on flange
Slipon g?gfng? éed) nozzie mounting
; range 2 1/2" N8
flangeto b « glip on flange. t0 6" for ANSI
SA - |suitside caron St aing| B Lmax
=2 va sealing 1oy
and top - fange. i*/g "3 gg
g" §0

0 Not Required )
H- Required (only with efectric On/OFF) F-Standard Square Flange

Perdetl o

& ANSI Standard

siehHGlsG MJ K SiE BRSeE

B - Standand stuare Sange
2 2T (BEmmy NB
33 {8G mm} NB
4 4" {168 mm) NB
5§  {125mm) NB
& 6" {150 mm} NB

«EA Aluminkim
«EY Flameproof Aluminium

1. Cne (SPDT)

2. Two (2 X SP0T) ’

:
: i S Standard float assembiy
- Standard Float with-
5 1Pe5 (ST Horizental Extension
A Addjustabie Extension
2- 2 Type extension.

1oL

F 308 UNF (F) ) Extension length L in mm
T YNET () N ;

1. Mitrite Rubber8°0 to HUOPC
2. Viten Rubber :0°C to 2060°C

ORDERING EXAMPLES MODULE CODES

1. Model Code: [A[- [E[AIZ[5 [FIS[AT4[ST3T6]0T-]
Float switch with Electric ONIOFF, enclosure of aluminium with high temperature standoff having 1P 65 degree of
protection with 2 changeover contacts & 3/4” UNF Cable entry. Standard Square Flange, with a Standard Float
Assembly & Extension Length L= 300mm. _ '

2 Modet Coder L. |- Telafz eI TI8IAI1 1 Zi210je] 1)

Fioat switch with Electric ONFOFF, aluminium housing with IP 85 degree of protection with 2 chatigeover
contacts & ¥%° NPT Cable entry. 6" ANSI slip on flange, with a Z-type Float Assembly &extension
length=200mm with nitrile rubber bellows.

3. For PNP Modet Code please refer LF-137-0808 -
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e B 1

3 Mounting position
£l Leveldiferentiatrecurired
3 Quiputofswitchmodule

Type seiection depending on:

Operating
Ditterential
Type! T - Liguid Density {(Min
05:}% o ype Switeh f-"lo_at Travel] 37 ngdm3ty {Min}
Crientation nmm - -
Operating differential
values are referred to
Liguid Density=1
- T Sounting Face B
L £ s Y
S |Standard | FEX T T L3 i With On/Off
Float R ) Horizontal | 147 fotal Switch module
Assembly i.-,i{ | S— 4¥ . 12ram totai
i i 2f
Ly u Oherting
Diffarantial
' 247 max.
With 1.=990mm
| Horizontal . 600 max (0.95 X 1. approx
Horizontal Variable with extension
Length L = 980mm max;
For W {otal length with extension -
L+229ram {from mounting face)
Adjustable | Adiustable
160-780 35-865
{approx.) {approx.}
A ladjustable Horizontal ;
Ditferential with On/Of Std. Extension Lengths
extension switch Code  Length
modiies only <G00 Without extension
080 80mm
=180 180mm:
280 280mm
For ‘A total length with extension -
L4278mm (from mouniing face)
Ziype R bl TS Horzontat | ©-12 Operating differensial +/- 10
Z | oromion L] N Extension Length LTP
{to lower | 2 Lower Trip Point +/- 25mm
ipping poin s,
below ) L ITP@SG=1.0-00
meurting) o 100 116 41
% 200 218 45
R ¥ DA 300 316 49
HMintmum 560mm
g |Standand . For Float Travel &
with T Horizontal Operating Differential
Bellows F— Refer Application Note

Materiat Of Construction for Wetside Components: ASI 316 Stainless Steel
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HIGHLOWALARMS

STANDARD HORIZONTAL

CONTROL WITH 'Z TYPE

MOUNTING LEVEL SWITCH
Airi Pneumatic
Finput Proportional
Conirgl

]

WITH ADJUSTABLE DIFFERENTIAL

Loz 7700
FIG 1 FIG. 2
CONTROL PUMPS OR VALVES INTERFACE CONTROL EXTERNALLY MOUNTED

FLOAT SWITCH IN CHAMBER

T e e 4

——

S
LT

Lo 000007

FIG. 5

FiG. 8

Minimum information required to quote -
118ketch giving detalls of instailation

Hhpplication detalls
Fluid

Operating pressure Kgiem?

Operating temp, *C
Minimum density Kg/dms
Tank material

Switch mounting position HorizontaiVertical

3¥Switch module

Electic/Pneurnatic proportional

Switch housing AIS! 316. Aluminium LB,
Contact rating 5 A/10A, 1 Clo /2 Clo
Degree of protection IP 65/ 1P 67

High temp. stand off. Yes/No,

4Flange module

Standard square flange/slip on fiange

Slip on flange material

Nozzle size 2 #2" NB to 8" NB

5)Float module

Std./Hor, extn/Ver.extn /Ad). extn./Ball type floal ]
Operating differential mm.
Extension length horizonial

Exension iength vertical
6}Accessories (optional}

Counter flange standardiextended
Materiat of counter Sange CS/S8318

Flod chamber type
Fioat chamber materigl
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TOMAZS8TUD
4 NOS. EQIP
Ends of pipe available ON9ZPRC.D
bare weidable (as shown)
Flanged 1° fo

Frrrerd 18

j
D141 Frfi — e o 3050 MiN
! 600 MAX

;;;;;;;;;;;;;

S

S L

Type £ - TypeF Type G Type M
{LH Cennectior)  (RH Connection)

A, Counter fange exiended - {weldabie)
Matl. | AIS!- 316/CS painted '
Constiuction | fabricated.
-To facilitate welding of counter flange on tank,
provide ¢ 77 hole on the tank

B.  Counter flange extended - (weldable)
Matl. : AISI - 318/C8S painted .
Construction : fabricated.
To facilitate welding of counter flange on hick coated

tank, provide @ 77 hole on the fank, '
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For corrosive applications SBEM offers a special construction

in side mounted float switches in which wetted parts are in -

Polypropylene and switch enclosure is in aluminium.
The basic principle of operation remains the same as in our
standard magnetic float switch of serles 137.

The movement of the float is fransmitted through a solid
Non magnetic wall by repulsion of like magnetic poles,
This enswres that the float magnet impas a snap action
to the microswitch (es). Standard round flange or sealing
fslip on fype mounting having gland less construction
Isolates the switch from the product completely. The
Sturdy design, the double snap effect as resuit of the
magnets used and the snap action of the
microswitch {es) guarantee z virtuaily urdimited life time.

SPECIFICATIONS

Working Pressure : Atmospheric
{liquid column height above
float 8 meter maximum for

liguid density 1.2 kgfdm3}

Operating femperature : 0togd°C
Ambient temperature :01080°C
Densily of liquid 0 0.7 f0 1.2 kg/dn®
Waight (without flange} » 2.0 kg (Approx.)
Operating differential 1 12% 2 mm {fixed)
Repeatability T x2mm
Switch endiosure  Aluminium alioy
Ingress profection . P85 as per 15:13047

: . {Part1)-1993
Switch element . 1 Microswiich, SPDT, Silver

’ Plated contacts
Swilch rating t BA @ 230 VAC {Resistive)
Fiange material : Polypropylene
Flange type I ANSI 180# or standard

: round flange. -

Wetside mafenai : Polypropyiene
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o !h FLOAT MATERIAL

P - POLYPROPYLENE

ELECTRIC ON.OFF

MATERIAL OF CONSTRULTION e

s FLAKGE SIZE
ALLIMENILIM - 4 2 -65NB 294
- 8TD {(ROUND FLANGE}
CHANGE QVER CONTAETSE i .

ONE MICROSWITCH - 1
TWO MICROSWITCHES - 2

FLANGE STARDARE
. A< ANSE
BEGREE OF PROTECTION : R- STD (ROUND FLANGE)
WG - 5
CABLE ENTRY SRE MATERIAL OF CONSTRUCTION
H4° UNFIEY . F P - POLYHROPYLENE
WNPT W T

NGTE:

1. ALL FLANGES ARE INTEGRAL, NO SLIF ON FLANGE NECESSARY,
2.STANDARD ROUND FLANGE TO SE SELECTED WHEN CHAMBERS MODEL 137.CH L¥1270804-R04 IS REQUIRED,

NOTE: )

1. STANDARD FLANGE IS INTEGRAL ONLY (NIMENSIONS FORSTD, FLARGE, QBT THICKNES 13 WITH 4 HOLES OF DA 14 ON 92 RCLL)
2. DEMENSION OF ANSE PLANGE , NO. OF HOLES, HOLES SIZES & PCD AS PER ANS! 1609, 2 V0" NEL

“* Continuous developments may necessiate changes without notice. LF-137-0801 RO7 06/2008
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SEWAGE TRETMENT PLANT

0 30/10/2009 FOR APPROVAL SKS APU AVS
Rev. No Date Description Prepared By Reviewed By Released By
PROJECT PRAGATI-II1 COMBINED CYCLE POWER PROJECT
1500MW (NOMINAL).
CUSTOMER:
PRAGATI POWER CORPORTION LIMITED (PPCL)
CONSULTANT:

i
NTPC

NTPC LIMITED, CONSUTANCY WING

BHARAT HEAVY ELECTRICALSLTD

POWER SECTOR
PROJECT ENGINEERING MANAGEMENT
NOIDA

THERMAX

THERMAXLIMITED

PUNE

DATA SHEET FOR PH ANALYSER

THERMAX DOC.NO.:
WHJEB00022

BHEL DOC. NO. :

BHEL DOC. NO. :PE-V0-314-673-A139

OC.NO. 630128

REV.NO: 00
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OPERATING PARAMETERS
SR NO. TAG NO LOCATION RANGE pH REMARK
TEMP PRESSURE
KG/CM2
DISCHARGE OF TREATED SEWAGE PUMP FOR SENSOR SPECIFICATION REFER
! AE - 811 P-4070 A/B 0-14 AMB 15 SHEET NO.03
DISCHARGE OF TREATED SEWAGE PUMP FOR TRANSMITTER SPECIFICATION
2 AT - 811 P-4070 A/B 0-14 AMB L5 REFER SHEET NO.04
QTY :-1SET
PROJECT:PRAGATI -lll COMBINED CYCLE POWER PROJECT 1500
MAKE :- AS PER APPROVED MW (NOMINAL) AT BAWANA,DELHI
VENDOR LIST
THERMAX LIMITED 0O.C NO: 630128 0 30/10/2009 SKS APU AVS
Water & Waste Solutions OWNER: PRAGATI POWER CORPORATION LTD.,DELHI Rev DATE PREPD. BY CHKD. BY App by
Sai Chambers, Wakadewadi CLIENT : BHARAT HEAVY ELECTRICALS LTD Specification No PLANT SHNO
Pune 411 003 (INDIA) CONSULTANT:- NTPC - CONSULTANCY WING WHJEB00022 STP age 137 Oj %gzh




THIS 15 A PARI

OF TECHNICAL SPECIFICATION NO. PE-15-514-156-A001M

PH SENSOR SPECIFICATION SHEET

Sr]ldentification Specification

General
1|Make EMERSON

Transmitter

2|Model Number 399-01

3 Analyzer Compatibility 1181PH

4 Type Flow Through PH Sensor

S|pH Range Refer Sheet no.1

6

Process Temperature

65°C @ 100Psi

Maximum Process Pressure

100 psig @ 65°C

Sample Flow Rate

60 to 180 mi/min

Process Connections

1in. MNPT

10[Reference Electrode Double junction KCI gel Filled, Ceramic Junction
11fsensor cable 10 ft cable with integral preamp

12|sensor Body Tefzel

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

14 Cell Holder POLYCARBONATE FLOW THROUGH CHAMBER

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

THERMAX LIMITED
Water & Waste Solutions
Sai Chambers, Wakadewadi

Pune 411 003 (INDIA)

0.C NO: 630128 o | 30102000 SKS APU AVS
OWNER: PRAGATI POWER CORPORATION LTD.,DELHI Rev DATE PREPD. BY | CHKD.BY | Appby
CLIENT : BHARAT HEAVY ELECTRICALS LTD Specification No PLANT SHNO
CONSULTANT:- NTPC - CONSULTANCY WING WHJEB00022 stp Pape 138 of 234,
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PH TRANSMITTER SPECIFICATION SHEET

Sr|ldentification

Specification

General

1|Make

[EMERSON

Transmitter

2|Model Number

1181 PH-06-07-11

Type

2 wire with Local Indication

PH Range

Refer Sheetno.1

Maximum Span Limit

0to 14 PH

Any 2 to 14 PH span in one PH steps

Accuracy

+ 0.1 % Of Full Scale or + 0.05 pH or better

Stability

+ 0.1 % / month

4
5
6|Internal Range Select
7
8|
9

Repeatability

+ 0.05 % of span or better

10|Power Supply 24 VDC

11|Display Digital Type

12|Input Single sensor input
13|Output 4-20 mA Analog DC Isolated
14

Temperature Compensation

Automatic

Range

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

Temperature Coefficient

+0.0028 PH/°C Full Scale

15|Mounting Brackets 2" Pipe / Wall / Surface Mount
16|Enclosure / Housing NEMA 4X Whether-Proof.
17|Electrical connections / Conduit Entry Size 1/2 "-14 NPT (F)X 2Nos.
Accessories
18|Nameplate SS 316
PROJECT:PRAGATI -lll COMBINED CYCLE POWER
PROJECT 1500 MW (NOMINAL) AT BAWANA,DELHI
THERMAX LIMITED 0.C NO: 630128 0 30/10/2009 SKS APU AVS
Water & Waste Solutions OWNER: PRAGATI POWER CORPORATION LTD.,DELHI Rev DATE PREPD. BY | CHKD. BY App by
Sai Chambers, Wakadewadi |CLIENT : BHARAT HEAVY ELECTRICALS LTD Specification No PLANT SH NO
Pune 411 003 (INDIA) CONSULTANT:- NTPC - CONSULTANCY WING WHJEB00022 STP Paggrla9 of 284
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Product Data Sheet
PDS 71-399/rev.H
February 2006

Models 399 and 399VP

pH/ORP Sensors

* Low ionic strength water

* Processes with hydrofluoric acid, high pH, and reference

poisoning elements

NEW OPTIONS to meet a variety of application requirements, including:

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.

e OPTIMUM VERSITILITY FOR VARIOUS MOUNTING OPTIONS
provided by one-piece construction with process threads in

two places.

* MAXIMUM CHEMICAL RESISTANCE provided by
rugged tefzell 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.
* Tefzel and Viton are registered trademarks of E.I. du Pont
de Nemours and Co.
2 AccuGLass is trademark of Rosemount Analytical.

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

ROSEMOUNT
Analytical

MODEL 399

Insertion/Submersion
Sensor with integral cable

"ﬁ}l\-/IODEL 399VP

Insertion/Submersion Sensor
with new VP connector
(uses mating VP cable)

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...

4
EMERSON
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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 (KCI) 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.

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 Ib/2 Ib)

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:

GPLR Hemi Bulb Flat Bulb
1-2 pH 94% 93%
2-12 pH 99% 98%
12-13 pH 97% 95%

* High pH glass provides greater accuracy over 12.5 pH

» HF glass provides improved resistance to hydrofluoric
acid up to 300 ppm

100

B

PREBSURE [FER)
3

OPERATING RANGE

&

] | |
TEMPERATURE [T 65 Eie]

BE 10D

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

c MILLIMETER 3
INCH

+ TEMP COMP

e " Yr—
% Dia Busrend
3. "

MOUNTING AND DIMENSIONAL DRAWINGS

#1IN. WRENCH
OPENING

Option -71
Flat bulb sensor

mea

-y

2 Rosemount Analytical
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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 it
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, . P
but is not required on the Model 399 ORP (except when used with the The Model 399 insertion/
Model 1054A ORP Microprocessor Analyzer). Variable cable lengths are submersion sensor with
available for both the 399 pH and 399 ORP. |n.tegral cgble IS offereql
with or without a built-in
preamplifier.
MODEL
399 pH SENSOR
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 pH201-72100)
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 Specialized Reference Fills - valid only with standard hemi glass (optional - choose one)
301 Low ionic strength water, greater than 5 uS/cm
302 Triple reference for improved resistance to poisoning ions (sulfide & heavy metals)
303 Low temperature storage (below freezing)
399 14 73 EXAMPLE
MODEL
399 ORP SENSOR
Code 399 ORP Preamplifier/Cable (Required Selection)
30 32 ft cable with integral preamp for Models 11810R 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
399 32 EXAMPLE

6 Rosemount Analytical
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Product Data Sheet
PDS 71-1181pH/rev.A

June 2001 Model 1181 pH/ORP

Two-Wire Transmitters

®* 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.

4

ROSEMOUNT &
Analytical EMERSON.

Process Management
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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.

2 Rosemount Analytical

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)

5/16-18 NUT

5/16-18 WASHER "l'!: BOTTOM

VIEW

':-'
E'a:-_u.t'll""
1/2" TO 2" PIPE

(CUSTOMER
FURNISHED)

* Screws furnished with mounting kit only.
(not furnished with analyzer/transmitter)
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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 I, Groups E, F, & G, Div. 1
Class Il

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

Intrinsic Safety:

FM: Class |, Il, & lll, Div. 1

CSA: Class |, 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
11810RP: 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 1b/4.18 Ib)

Analog/Digital: 2.15 kg/2.6 kg (4.74 1b/5.75 Ib)

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 c E

Rosemount Analytical 3
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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).

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

4 Rosemount Analytical

The Model 11810RP 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
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THIS IS A PART OF TECHNICAL SPECIFICATION NO. PE-TS-314-158-A001M

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.

MODEL

1181 TWO-WIRE TRANSMITTER

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 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

EXAMPLE

Former Options

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)

The right people,
the right answers,
right now.

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

rvg & rhorad e Lo

' Ti
purdll A

5= 3]
NEAIC=E™CS FE

Credit Cards for U.S. Purchases Only.

Emerson Process Management

Rosemount Analytical Inc.
2400 Barranca Parkway

Irvine, CA 92606 USA g‘

Fax: (949) 474-7250

Tel: (949) 757-8500

http://mww.RAuniloc.com E M E R/SO N,M

© Rosemount Analytical Inc. 2001 Process Management
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EFFLUENT TREATMENT &LAN"

e 58 A
REVISED AS PER . :

1 20/2/2010 T NTPC COMMENT SKS APU AVS

0 17/12/2009 | FOR APPROVAL SKS APU AVS
Rev. No Date Description Prepared By Reviewed By Released By
PROJECT PRAGATI-III COMBINED CYCLE POWER PROJECT

1500MW(NOMINAL).

CUSTOMER:

) f»“”%»;w

s S | | .

;% Q};{«%\ PRAGATI POWER CORPORTION LIMITED (PPCL)

CONSULTANT:

NTPC LIMITED, CONSUTANCY WING

O o 2T 'BHARAT HEAVY ELECTRICALS LTD
POWER SECTOR
PROJECT ENGINEERING MANAGEMENT
NOIDA

THERMAX LIMITED

PUNE

DATA SHEET FOR PRESSURE GAUGES

THERMAX DOC.NO.; BHEL DOC. NO.: OC.NO. 630128
WHIAAG0068 PE-V(-314-164-A210 REV.NO: 01
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PROJECT; - PRAGATEHI COMBINED CYCLE POWER PROJECT 1500MW (NOMINALY. (ETF PLANT)

OWNER: PRAGATI POWER CORPORARTION LIMITED ( PP(‘L)

CLIENT: BHARAT HEAVY ELECTRICALS 1L TD
CONSULTANT: NTPC LIMITED, CONSULTANCY WING

CLIENT DOC NO: PE-VO-314-164-A216

THERMAX OC NO: 630128

PRESSURE GAUGE DOC NO. WHJAAQ0068

S.NO.

PARAMETER

CLARIFICATION

. REMARKS

Mention pressure gauges manufacturers name & same is

in approved vendor list.

Noted & data sheet is revised accordmgiy & GLUCK is
approved vendor by NTRPC :
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THIS IS A PART OF TECHNICAL SPECIFICATION NO. PE-TS-314-158-A001M

PRESSURE GAUGES (CHEMICAL SEAL TYPE)

SPECIFICATION FOR PRESSURE GAUGE

1. TYPE

2. MOUNTING
3.DIAL SIZE

4. DIAL COLOWUR

5 CASE MAT &
ENCLOSURE CLASS

6. PRESS. ELEMENT
7. ELEMENT MAT.

8. ACCLIRALY

9. ZERO ADJUST.

Direct

Local

150MM

White with biack
ingeription
D-Cast AL
Weatherproof & dust proof as per
NEMA -4
Bourdon

35316

% 1% of FSD

Micrometer Pointer with Epoxy costed

10BEZEL RING
11, SOCKET MATERIAL
12, MOVEMENT

13 RUPTURE DISC
14 DVERRANGE PROTECTION
15 ACCESSORIES

BYGLYCERINE FILLED CASING

16. GLASS SHATTER PROQF TYPE,

17. Max. working lemg 50 Deg. Celoius,

Screw ad)
SPECIFICATION FOR CHEMICAL SEAL
1.7OP CHAMBER CARBON STEEL 4. PACKING MATERIAL- FIBRE ASBESTOS ACID PROOF
FBOTTOM CHAMBER  C% + PTFE &, DIAPHRAGM.S§216+PTFE
ITRANSMITTING FLUID  SILICON Ol 6.PROCESS CONNECTION- 42 NPT (M)
RANGE OPER, OPER. R
Tal NO PRESS, TEMP. ME LU M FOCATEON MODEL NO MAKE ACCESSORIES
Kglomz Kagiem? DEG. €.
PGI55A | 010 5.4 AMB WATER  [DISSHARGEOR 1 ¢s5mm4 848D
PG-155 B 010 g4 AMB WATER g}ggimee OF 1 CssTH+8ABD
P-3310 8
. BISCRARGE OF
- qBE | AN W, .G .
BG 156 A 08 2.3 AN MATER | C8-5-TH + 8 A-BD
BISCHARGE OF ,
PG-156 B 08 28 AMB WATER oo CS-5-TH + 8 A-BD |
£
NOTES: 1. THE TAG PEATE SHOULR BE IN ENGRAVED PHENGLIGC LAMINATEDR TG BE MARKED ON Diat..
2.0 WAY GAUGE COCK & SNUBBER SHALL BE SEPARATELY SUPPLIED BY THERMAX
QY ;-84 NOS PROJECTFRAGAT -1l COMBINED OYCOLE 2 2042770510 SKS AP AVE
POWER PROJECT 1500 MW (NORSNAL)
MAKE - sLuck AT BAWANA DELH 1 17112/2009 SKS APU AVS
THERMAX LMITED  JO.C NEy 830128 B 300872009 5KS APU VS
) OVWHER: PRAGATI POWER
Viater & Waste Solutions CORPORATION LTD. DELH! Hev Dale Prepd by Chikd by Agp iy
Saf Chambers, Wakadewad! JCLIENT : BHARAT BEAVY ELECTRICALS LT] Specificalion No Plant SHNOQ
Pune 411 003 §NDA) vc\mguumn- NTPC - CONSULTANCY WHIRAOD0GS ETP T s ors




THIS IS A PART OF TECHNICAL SPECIFICATION

NO. PE-TS-314-158-A001M

PRESSURE GAUGES (CHEMICAL SEAL TYPE )

SPECIFICATION FOR PFRESSURE GAUGE

1. TYPE

T

BAOLINTING
DA BIEE
DlAL COLDUR

T

CASE AT &
EMNCLGSURE CLASE

2

o

. PRESS. ELEMENT

!

ELEMENT MaT.

B

ACCURACY
ZERO ADJIUAT,

=

Direct

{ocq

120MM

While with black

ISSCHpLe

D-Cosl AL

Weathemrao! & dus! proof as per
MERS -4

Bou.rdan

iR L]

% 1% of FE0

Micromeler Poifiter with Epoxy costed

Seree ad)

FRBEZEL RiNG

11, SOCKET MATERIAL

12, MOVEMENT

3 RUPTURE 2T

td OVERRANGE PROTECYTION
15 ACCESEORIES

18 GLASS

17, Maw working temp

SCEEWED

55 - 36

55 - 304

Yen

130 % of FE0

A Sonhber 102" NETA) X 12 HPTFRES. 018

PHELYCERDE FILLED CASING

SHATTER PROGE TYPE,
S0 g, Taltius.

SPECIFIC

ATHON FOR CHEMICAL SEAL

1. TP CHAMBER

CARBON STEEL

4. PACKING MATERIAL- FIBRE ASBESTOS ACH PRODF

2 BOTTOM CHAMBER C8 + PTFE 5. CIAPHRAGM. 553164 PTEE
C JLTRANSWTTING FLUIG . SRICOMOL JE.PROCESS CONNEGTICN. 25 NE ANS! B 16.5, 150 # FF
RARGE _ GPER. GRER. . "
- TAG KD PRESS, FEMP, MEDRLM LOCATION MOLEL RO MAKE ACCESSORIES
Kgizemg Hepomd DR, L.
PG -1 A 08 3 AME EFFLUENT S’SC-“ARQE OF Pa0il s g 8
PG - 1208 26 3 AN ERFLUENT g'.ga*‘*ﬁéé CF P3010
[oazin 06 9 AME EFFLUENT {0 CCHARGE OF P-a020
BG- 1218 26 23 C ame EEFLUENT S'SCHA&GE oF Pl
PG 128 A 30 7 AMB B MEFFLUENT P
G- 728 040 7 AMB J——— .
03 - 123 8 ta 22 AMB EFFLUENT 8
PG. 1228 e 22 | AME EEFLUENT S’SCH"“GE"@F #3060 8
e o e — B Rt i‘iSEHﬁ\RGE ——— I
PE-124R D10 62 AMB TV ereveaT Lg:scmnm OF P-3070 4 B
''''' PG - 125 A 06 s AME EFFLUENT E'SGHARGEB?E%&? 8
G128 | 08 18 aut zFFLUESHWI;g‘SGH"F‘GE CF P3080 g
PG - 126 4 o | 78 AME EFELUENT | E’l’?;i':mma OF P20%0 s & B
PE-15R 18 28 AMB EFFLUENT ngcrfﬁher OF B-308 3
N 10 55 AME T e 2’50“‘”‘%5 OF P.3030 4
PG - 12T B 210 6.5 Jev SUMP E’SCWGE OF P3040 7
5. 128 A 18 AN SUME DISCHARGE OF p.310 12 B
b 1208 18 AME SUMP g
06 - 130 4 ¥ 7 AME EFFLUENT EESCHARGEM 3200 e )
pG-ta08 | o6 a7 AMB ERFLUERT S‘SC*‘“RGE GF P-3200 A
PG1ata | o6 34 AMB EFFLUENT E'QC”ARGE OF p-az10 g
B o8 34 AME EFFLUENT [DISCHARGE OF Fan0 e

HOTES @ 1, THE TAG PLATE SHOULD B 1N ENGRAVED PHENGAIC LAMINATED TO BE MARKELD ON DiAL.
GTY - 27 NOS PROJECT:PRAGAT] M COMEINED CYOLE 3 AT BKE APU AYS
POWER FROJECT 1500 MW (NOMIMALY AT
MAKE ;- GLECK ESAWANA DELHY t 1T 22008 SHE APt AVS
THERM A LIRSITED: - CrLE R 630128 t IGO0 Rt AP AVE
DWHER: PRAGATE PO i ¥
Water & Waste Belulions 110 DELHI WER CORPORATION Rey Tete Propd by hxd py App by
Had Chambars, Wakadewadh | CLIENT | BHARAT HEAVWY ELEGTRICALS LTD Spectation Mo Plant SH NG
Raga-152-0f 284
Fume 417 303 JNDIAY CONSUETANT: NTPC - CONSUATANCY WG WHISADHEA ETP L OES




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

PRESSURE GAUGES {CHEMICAL SEAL TYPE)

SPECIFICATION FOR PRESSURE GAUGE

1. TYPE

2. MOUNTING

3. DIAL SiZE

4. DAL COLOUR

5 CASEMATA
ENCLOSURE CLASS

6 PRESS. ELEMENT
7 ELEMENT MAT.
18 ACGCURACY

9. ZERO ADJUST,

Diirect

Local

150

White with black
s crplion
H-Caszt AL
Weatherproof & dust proof as per
MEMA - 4
Bourdon

55316

+ 1% of FRD

Mictometer Pointer with Epoxy costed

10.BEZEL RING

1. SOCKET MATERIAL

12, MOVEMENT

13 RUPTURE DiSC

14, CWERRANGE FROTECTION

16, ACCESSORIES

18, GLASS

17. Max. working temp

SCREWED
55316
55 - 304
Yos

130 % of FED

£} Brubber 12 NET(M) X 1727 NRT{FL-55-316

BGLYCERINE FILLED CASING

SHATTER PROCE TYPE,

58 Deg, Celohus,

WING

Serew adj,
SPECIFICATION FOR CHEMICAL SEAL
1TOP CHAMBER  *_ CARBOM STEEL 4. PACKING MATERIA.- FIBRE ASBESTOS ACID PROOF
2 BOTTOM CHAMBER £S5+ PTFE 5. DIAPHRAGM-53316+PTEE '
TRANSMITTING FLUID  SILICOM OfL 4 PROCESS CONNECTION- 25 NB ANSHB 16.5, 450 #EF
RANGE TRER oy
TAG NG PRESS. TEMP. MEDILUM LOCATION MQDEL gy MAKE ACTESSORIES
Kgtemz gl DEG. G,
PG-132 A o4 2.3 AMEB EFELUENT ?g;:::nﬁei: OF P oo s < g 4G 4D g
IS KRN S N R =1 7. SR RO . ]
PG. 1328 as | . 23 AN EFFLUENT ﬁggg’m% OF P log amk + 5 A 8D B
PG- 133 A B4 26 AME EFFLUENT DISCHARGE OF P 1 s o RF + 8 AG -BD B
PG- 1338 0-4 26 AMB EFFLUENT  [HISCPARGE OF Plosare + 2 4G 80 B
PG-136 A 04 2 AMB LIME : ggg’f‘%'f QF P o S.RF + 8AG -BD B
PG-135 B 04 2 AMB LIME g;?gg“m& QFP- oo o mr + 3 AG -0 8
PG-138 A 04 2 AVB L §;§§TRGE OFP-1on o 3r 4 g 4G 80 B
PG-138 B 04 2 AME LIME géﬁg?ﬁc& OF P dco.g.me + g AG -BD 8
P39 A AMB ACID ?;?agiARGE OFP- oo onE + 8 4G -80 g
PG-129 B AMB ACID g'zsggi”é"‘RGE OF P lcc.a.mr + 5 AG -BD 8
PO-143 A AME SLUDGE i’gg‘f‘mg OF P dos.S.0F + 8AG 8D 8
P43 8 616 1 AMB SLUDGE . Sggf‘mi OF P low. g mF + 0 AG -BD B
PG-145 A 025 18 AMB SLUDGE g’ii‘g}fﬁ OFP- logamr + 86 B0 B
£G1458 025 16 AMB SLUDGE DISCHARGE OF P los 5orF +8 4G 8D B
PG-145 G 0-4 18 AMB SLUBGE ;}igggarxee OFP- o sme + 5.06 8D B
PG-151 A 06 298 AMB THICKENED SLUDGE giggf;ARGE OF Pl os. g RF + 8 AG -RD B
PG-1518 8 298 ANB THICKENED SLUDGE | 21oo o or OF P feas i+ 5 a6 80 B
PG-151 C 0.8 258 AMB THICKENED SLUDGE gi?g’"é*‘RGE OF B s SRE + BAG 8D B
PG-153 A D16 88 AMB EEFLUENT EESTRGE OF P les.6.0F + 8 AG -BD B
PG-153 B 8.8 AMB EFFLUENT ’;‘i’gg‘*ms OF P~ oo 5.6F » 8AG -80 B
PE-154 A 12 AME THICKNER OVERFLOW ggg.:fmse OF B~ los.a.rF » 8 AG 8D B
PGAS4 B 12 AMEB THICKNER OVERFLOW g;zg?nes OF P loa.g.me 5 8.AG BD B
ROTES © 1. THE TAG PLATE SHOULD BE I EMNGRAVED PHENOLIC LAMINATED TO BE MARKED ON DIAL,
QIY - 22HO0S PROJECTPRAGATE Al GOMBINED CYCLE 2 20212010 3Ks APY AV
POWER PROJECT 1500 MW (NOMINAL} AT
MAKE :- cLUCK BAWANADELHY 1 171122009 SKS AP AVS
THERMAX LIMITED 0.€ NO: 630128 5 30082009 K8 ApY AVE
Water & Waste Solutions ngggg?"\e’qﬂ POWER CORPORATION Ry Erate: Frepd by Chkd by App by
Sai Chambers, Wakadewad? (CUENT : BHARAT MEAVY ELECTRICALS LT Specification He hant Page 1%?& 284
Pune 411003 INDIA) [ ONBULTANT:: NIPC . CONSULTANGY WHIAAGODSS ETF 5 OF8




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

PRESSURE GAUGES (DIRECT BOURDON TYPE)

GENERAL INFORMATION

1. TYPE
MOUNTING
DAL SIZE

Woon

S

. DlAL COLOUR

i

CCASE MAT &
ENCLOSURE CLABS

& FRESS. ELEMENT
T ELEMENT MAT.

B ACCURALCY

8. ZERC ADJUST,

Direct

Lowal

1505

Vihite with Mack
inscription
M-Cast AL
Weatherproof & dust proof as per
REMA - 4
Bourden

55316

# 1% of FBO

Micromeler Pointer with Epoxy coaled

10 BEZEL RING

11. SOUKET MATERIAL
12. GONNECSTION

T3, MOVEMENT

14, RUPTURE D150

15 (WVERRARGE PROTECTHIIN
16 ACCESSORIES

17. (GLASS
18 MAOL WORKING TEMP.

SCREWED

58-318

H2" NPT {M) Bottom
55 - 304

Yes

130 % of FED

AY Spubber 1527 NPTEM) X12* NET{F) - 55316

BIGLYCERINE FILLED CASING

Sniatter Proot Type
80 Deg. Celoius.

) Screw adj,
" RANGE. GPER. OPER, - : : :
TAG NO PRESS. TEMP. MEDIUM LOCATION MODEL NO MAKE ACCESSORIES
Kyleomz Kgterm? DEG. C.
' HSOHARGE OF
PG142 A 0-1 035 AMB. AR ABL010 A AA-BT
HSCHARGE OF
_ T "
PG-142 B -1 {I}.:io ..... AMES AR AB.3070 B BABD
NSCHARGE OF
P14 A 1 025 1 AVE AR ABL3070 A BA-BD
HSCHARGE OF
PG-144 B -1 0.25% AME AR ABA0205 AA-BD
DISCHARGE OF
PG-147 A o4 D54 AME AR AE0M0 A Bi-BO
- ) ‘ DISCHARGE OF ar
PG-147 B 61 0.54 AMB AR ABSOAD & AA-BD
s B . DISGHARGE OF
PG-1s2 A -1 325 AME AR ABagsOA a&BD
. DISCHARGE OF
-1 - 25 ! -
PR-ISZE -1 0.2 AMB AR ABSI0R BA-BD
NOTES : 1, THE YAG PLATE 3HOULD BE IN ENGRAVED PHENCLIC LAMINATED TO BE MARKED ON DIAL.
2. 3. WAY GAUGE COCK & SNUBBER SHALL BE SEPARATELY SUPPLIED BY THERMAX
OTY - 0 NOS PROJECT PRAGAT! -HI GOMEBINED CYCHE 2 20122010 SKS ARY AVS
POWER PROJECT 1500 MW (NOMINALY AT
PMAKE = sLueK BAWANADELHE 1 171272008 SKS APY AVS
THERMAX LIMITED CLC NG 630128 o 30:98/2002 SKS APU AYS
. CVINER: PRAGATI POWER CORPORATION
Water & Waste Sotutions CTE: DELHE Rew Date Pragd by Civhet byy App by
Sal Chambers, Waka dewad CLIENT : EHARAT HEAVY ELECTRICALS LTD Specifeation No Plart SHNO
Fune 414 003 {INERA) CONSULTANT.- NIPC - CONSULTANCY WING WHIAAO0BS TP Fage fg R =s%




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

Gluck (India) Mfg. Co.

| Pressure Gauge Selection ] General Information | g

When selecting a pressure gauge, it s important 1o consider following factors o insure safety, accuracy and utility.

s Cauge Measuring Principles
Bourdon tube pressure gauges

Muost standard dial type pressure gauges use o 'O shaped or helically wound elsstic measuring element known as
Bourdon Tube. Bourdon tubes are generally made of a copper alloy ot stainless steel afloy which are soldered or welded
to the socket; the free end heing frmiy cJosed with an sdjusting nut. A change in pressure causes the measuring ¢lemens
in to deflection. This deficction of the free end of the bourdon tube is preportional to the applicd pressure and is
fransraitted to a rotary geared movement. This movement carries the pointer and indicates the pressure on a dial with
~270° seade graduation. Bourdon tobe gaupes sre used for the measwrement of high pressure up to 1000 bar dnd vacuum
to -1 bar of gases, stearn and Suids except for those having  high viscosity, or which are Hable to crystallize, Accuracy is
between £ §.1% and + 2.5% of full scale deflection.

DHaphragm pressure ganges

A thin, concentrically corrugated diaphragm is clamped between two flanges. The diaphragm will be loaded with the
process pressure on one side and elastically deflects from its normat position. This travel is proportional to the applied
pressure and is transmitted 1o a rotary movement by a push/pull rod. This movement carrics the pointer and indicates the
pressure on a dial with ~270° scale praduation. Diaphragm pressure gauges are used for the messurement of pressure
from as Jow as 160 MMWC up to 25 Bar and vacuum to -1 bar of gases gases. steam and fuids. Accuracy is & 1.6% of
il scale deflection. The diaphragm is made of copper alloy or stainless steel alloy and can be protected against
aggressive medium using foils made of Tantalum, Hestalloy-C, and PTPE etc. The connecting part can be protected
using suilable material ie. stainless steel alloy, PP, PYC, PTFE, PVDF etc, Diaphragm pressure gauges with open
measuring flange are perfectly suited for high viscous, crystallizing and solid matter containing medium. Paphragm
pressure ganges can be easily supplied with everload safety. (For dotails see General information — Diaphragm Pressure
Gauges)

Capsule pressure ganges

" The capsule consist of two thin, concentrically corrugated diaphragm welded or soldered together. Pressure changes in
capsile causes and elastic deformation on both the sides of the measuring element. The motion of the measuring element
s is proportional to the measured pressure. It is ransmitted to the pointer by a movement and indicated on a dial with
~2T0° scale graduation. Capsule pressure gauges are used for measurement of low positive or negative values up fo 600
mbar. Accuracy is between= 1.6% and 4 2.5% of full scale deflection.

Bourdon tube pressure gauges with chemical seals

The hourdon tube paupe is screwed in (0 the seal. The seal consist of a defined cavity which will be closed with a thin,
clastic diaptragm Lo, membrane. The volume between this diaphragm and the bourdon tube will be filled with a
transmrission fhaid after total evacuation. When the process fluid cxerts 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 tvpes depending on crificality of end
applications. Gauges with seals can be used for the measuwrement of pressure up to 1000 bar and vacuum to -1 bar,
Accuracy is between £ 0.35 1o+ 1.6% of Full scale deflection. A gauge with connecting flange is suited for high viscous,
crystatlizing, corrosive and solid matier centaining medium. Flat seals can be vsed for clearance-volume free prossure
measurement. Connecting parts of the seals can be made of resistant material against aggressive medium, For particular
application a flexible capillary tube i5 installed between chemical seal unit and bourdon tube pressure gauge i.e. Remote
reading/mounting, The mest corrent version is a diaphragm seal mounted to & bourdon tube pressure gange; therefore we
use this version as an example to describe construction and function. Otherwise this seal can be connected te pressure
transmitier, switch or transducer. (For details see General Information ~ Chemical Seals)

» Gauge Types
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| Pressure Gauge Selection ' General Ir

Greneral Purpose Gauges

These gauges often referred to as commercial or equipment gauge. Though general purpose gavges may have to be
ruggedly constructed;-the service conditions are not expecied (0 be severe, Designed for fow cost without refimements,
they are frequently referred 1o as “throw away™ gauges since it is nol economical to attempt repairs on this type of
gauges. Most general purpose gauges have a hlack ABS or painted steel case with brass internal parts snd connection.

Industrial Ganges

These gauges are having heavy duty construction designs and typically used in more demanding applications. These
gaug 1 ¥ i yproally P
gauges wually have a greater accuracy requirement than general pumpose ganges. The industrial stainless steel type
gauges are built for extended ife 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,
patroleusn and other process indusiries. The cases are made of corrosion resistant material ke Stainbess steel 364 or
Abuminium or thermoplastics and if process requires, can offer a sofnd front/ blow out back safety case design.

' : Precision & Test Gauges

Dial type test gauges are cost effective, extremely senmsitive and highly accurate. These gauges are excelfent for
imstrurnent shops, gauges manufacture, repair and calibration shops, testing laboratories and other application demanding
precision and consistent results. Test gauges feature adjustable knife-edpe pointer and miyror bands on the dial to assure
precise readings.

Low Pressure Gauges

Low pressure gauges uiifize a capsule & diaphragm sensing element design and accurately measure pressure between
106 up o 6060 MMWC. Typical measuring units are mches of water, mm of water, oz/sq. inch, mm of mercury, inch of
WELCUY ete,

Specialty Pressure Gauges

#

Special gauges designed for specific applications
* Gauge Size

The gauge size is typically referring to fhe 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 seale and needle pointer.
Gatges are available in a wide range of sizes from 1-1/27 up to 197 Dial size is defermined in two ways, First, a
requirement for higher accuracy dietates that a larger dial size be avallable for display of small and readable pressure
scale increments. Second, by a requirement that the pressure gauge user/operator be able to read the scale from a digtance
that physical circumstances may dictaie.

* Gauge Mounting and Connection
Pressure gauges shoukl have rigid mounting to protect it from mechanical vibration of the equipments or systern 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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| Pressure Gauge Selection | General Information ;

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

«  Bottom Entry Direct Mounting (BID

» Bottom Entry Surface Mounting {BS)
*  Center Back Entry Direct Mounting (CBD)
+  Center Back Enfry Pane! Mounting (CBP)
+»  Center Back Entry Bracket Mounting (CBB)
+  Side Back Entry Direct Moonting (5B}
+  Side Back Entry Papel Mounting (SBF
o Side Back Entry Bracket Mounling (SBB)
Process-Connection
s U8 U, 38 12 NPT (M) or BSP (M) (For detail availability refer cafalogue}
*  Tor diaphragm and chemical seal gauvges flanged process connection are available refer catalogue,
»  (ther specific precess couneciions can be provided as per requirement.

¢ Gauge Pressure Range

A gavge range of twice the nomal 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 cncountered, working pressure
should be Hmited to 2/3 of the gauge range. Overlooking these criteria may result in to over pressure failure o5 loss of
fagge accuracy. : - -

o Pressyre fluid composition

Copper alloy Le. Brass or stainless sieel is the standard wetted parls (material in contact with the pressure media)
available on most pressure gauges. Since the sensing element of a pressure gauge be exposed directly to the measured
medivm, consider the charactenistics of this media i.e. corrosiveness, Temperature, viscosity (May be varying with
temperature), sohd content, crystallizing nature cte. Ignoring this may result in to loss of accuracy, failure of elastic
sensing element, explosion and can be further wosrst. For pressure fluidsthat will net solidify under normal/operating
conditions or leave deposits a standard bourdon mbe gauge may be acceptable. Otherwise, a diaphmgm gauge or
chemical seal attached to bourden gauge should be used. For wetted parts seleciion refor chemical compatibility rable or
contact factory.

» (Fauge case/Housing

Stainless steel, black ABS, painted steel, brass, aluminium, thermeoplastic is standard case material. Sclect a material
suitable {0 your application referring product catatogue and possible combination of case material for it. Stainless steel,
ABS and aluminium cases are recorunended for onr door service, General purpose o moest standard gages have a doy
case (No liquid filf), while industriai and process pauges have a Hquid £} option available,

o Gauge Front ring/Bezel and Window
The front ting/bezel can be made of acrylic, stainless steel, brass, steel, aluminium or thermoplastic. The viewing
window is held in place by the front sing/bezel, Some rings ae permanent crimyp design, while others con be removed

providing access to dial/pointer for recalibration or repair, Widow muaterials are typically clear acrylic, polyearbonate,
plain glass or safety glass.
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f Pressure Gauge Selection

s Gauge Dial/Pointer

clockwise to measure vacuun. 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 casy io take very accurate readings.

»  Gange Accuracy

Gianges are available with the following accuracy 4s per ASME B40.4, EN-837-1, 18-3624 and BS-1780. Initial system
engingered design requirements will diclate 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 © 11 Accutdcy Classes as per EN-837-1:1996 :
Accuracy | Permissible Error (& Percentof Span) | | Accuracy Class ! Permissible Error (4 Percent of Span) |
__Grade Lowet % Middie ¥ ipper¥s - 0.1 : .1
Y ot | ol 0.1 : 0,25 025
3A 0.25 0.25 025 F [ os 0.6
ZA 0.3 0.5 05 | 1 1D
_____ 1A 10 1.0 L0 . 6 1 1.6
A 20 -6 2.0 i 25 2.5
|._B 30 20 |30 |- 4 4
j C 4.0 3.0 4.5 ~f For gavges with pointer stop, the accuracy class will
D 5.0 3.0 5.0 cover H0% to 100% of the range. For gauges with free
* Grade 4A gauges must remain within specified |- ] zero, the accuracy class will cover (% to 108% of the
tolerance before and after Hightly tapped. { range and zero shall be used as an accuracy check point:
Accuracy Class as per BS-1780:Part 2: 1971 ‘; Agouracy Class as per 15-3624 1987
Acctgacy | Permissible Error (+ Percentof Span) 1 | Acouracy Permissible Error {2 Percent of Span)
Class | Below 10% ! 1010 99% | Above 90% ¢ | Class | Below 10% W1090% | Above 50%
Gi:fg‘e o 025 05 || Gﬁ; 025 0.25 o
Class 1 iz T -2 | | Class 1A ! 172 i
Class? | = T 3T s Tap L CTRA
| | Classt 3 3 3 |

o Liquid Filled Option

" Liguid filled gauges help abserb vibration and pressure spikes/surges, increasing the service iife of the gauge. The
dampening action of the liquid reduces pointer flutier and lubricates the internal parts, dramatically reducing wear in the
muovement, Glycerine is the standard fill fluid and prevides the best performance in most applications; Silicone has a low
viscosity and works well when extreme tempesature fluctuation or Iging 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 mizture in following ratios is
used:

Upto 0°C 98 % (Giycerine and 10 % water
Upte -20°C 80 % Glyeerine and 20 % water
Up to -40° C 635 % Giycerine and 35 % water

When a glyeerine-water mixture is used at ambiert temperainres, the dampening effect is reduced with increased water
ratio.
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i Pressure Gauge Selection _ | General Information ;

Operation

With applications incurring frequent pressure changes, pressure peaks and external vibration, general purpose or dry case
pressure gauges are subjecled to rapid wear. Under such conditions, the moving parts of the gauge suffer oscillations, the
amplitude id often higher than the netural Frequency of the acting Torces. This may lead to a fracture of the measuring
element, Simultancously, transmission parts. bearings and gewrs are warmed up and abrased. An exact reading is usually
impossible due to peinter oscillations. Te provide effective protection against such conditions, pressure ganges are filled
with glyeerine. The dampening effect of the liguid, thus reduces the amplitude of the vibrations.

Principle of oscillation dampening

Without glycerific ' With glycering

The lubrication provided by the giveerine reduces the abrasion of pinton and shafis and considerably extends the gauge
life. Additionally, the filling prevents the formation of condensed water within the case and the entry of vawanted
aggressive gases. The equalization of pressure within the case 35 provided by a bleeder.

e Shock, Vibration & Pulsation

Consider liquid filled gauges to enhance the reliability and integrity of the measuring system when operating for long
periods under extreme operating conditions. In addition pulsation smibbers are used to minimize effects from pulsation
and pressure spikes/surges. The snubber helps keep accurate data flowing by dampening pulsation and spikes/surges.
Gauge hife is also extended hy reducing gauge wear, Further, mounting option become an important consideration for
climinatien of mechanical vibration between mechanical equipment and the pressure gauge, In some application it may
be appropriate to comnecl the pressure gauges to the mechanical device using flexible hose and tubing so that
equipment’s mechapical vibration is dampened by structural components, gluck dffers a wide range of dial sizes,
mounting options and case styles 1o fit customer’s gauge mounting needs.

o (Operating Temperature & Ambient conditions

The nermal ambient temperature range for most standard dry or silicone filled gauges is -40 o +140° ¥, The normal
temperature range for ghycering filled ganges is -4 t0 +140° F. Steam and other hot media ralse the safe working limits of
the gauge, such temperature change effects the stiffness of elastic element (Bowrdon Tube} and change in stiffness of
elernent will effect gauge accuracy. In these cases, siphons, cooling towers or chemical seals may be used to wap
condensed stearn or other vapor to isolate the gauge from the heat source e, making liquid seal in the line to the gauge
for preventing high temperature reaching thie gauge internals.
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MODEL Decoding of Bourdon Type
Gauges

¢ General Information

For understanding the Mode! decoding please refer 10 an example of Model 8A-BD where the
alphabets is to be divided in to parameter “87, “A-" & “BD” and for values of each parameter
refer table 1, 2 & 3 respectively as under.

Table — 1 : Specifies the diaf size and general MOC of the wetted parts I.e. Bourdon fube & Shank (Socket
| or Process Connection}
15 1-127 {40mumn) Dial Size, Copper Alloy internals
2 (50mn} Dial size, Copper Alloy intemals
2-1/27 (63mm) Dial size, Copper Alloy internals
47 {189mm) Dial size, Copper Alloy internals

6" {150mm} Dial size, Copper Alloy internals

107 {230mm) Dial size, Copper Alloy intemals
2-1/2" (63mm) Dial size, Steel Alloy internals

4" (100} Dhal size, Steel Alloy internals

6™ £150mun) Diat size, Steel Alloy internals
1107 (256mm) Dial size, Sweel Alloy infernals

[- N L SR AL ARE-N) 3 F P R* - RS ]

............ Notes:
1} Copper Alloys : Brass, Ph. Bronze
2 Steel Alloys : §5-304, $8-316, $S-3 161, S8-316T1, Monel

| Table -2 : Specifies utility, construction in general, case MOC and raye option (Dry or filled case)

- General Purpose, Non Weather Proof
E- General Purpose, Economic, Non Weather Proof
L A- industdal Purpese, Weather Proof, Aluminium Black Coated Casing (Dry Case)
i 8- Industrial Purpose, Weather Proof, §8 Casing {Dry Case)
| M- Industrial Purpose, Wedther Proof, Steel Black Coated Casing (Dry Case}
AG- Industrial Purpose, Weaiher Proof, Aluminium Black Coated Casing (Filled Case)
SG- Industrial Purpose, Weather Proof, 88 Casing (Filled CassT— =~
MG- indusirial Purpose, Weather Proof, Steel Black Coated Casing (Filled Case}

Table — 3 : Specifies Mounting

BD Bottom Entry Direct Mounting

BS Bottom Entry Surface Mounting
CBD Center Back Entry Direct Mounting ' i
CBF Center Back Eniry Panel Mounting
CBB Center Back Entiy Bracket Mounting

SBD Side Back Entry Direct Mounting

SBP Side Back Entry Panel Mounting

SBB i Side Back Engry Bracket Mounting

From the taken example of Model no, 84-BD gauge categories as under:

6” (150mm) 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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Industrial Weather Proof SS Case Bourdon PART -5 Spec. Series : BTW-S
. - X8 - XXX : Dry Version
Gauge with Stainless Steel Alloys XSG-XXX___: Filled Version

Universal Stainless Stee} Bourdon Type Gauge: Many applications requite pressure gauges, which must remain fully
functional under exirerne eperating condition such as aggressive fluids under pressure or aggressive envirenments. In this
case the materials used for the pressure gauges components must be sefected with particular eare,

Gluck high quality pressure gauges are built with stainless, chrome- nicke] steels {ie. 8.8.316). They can be used under
all eperational 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 1o meet
the requirements of virtpally all-international pressure gauge stendards. 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 crystalhized. '

Nominal Size
63, 108, 150 mm

Accuracy .
63 mm: Class 1.6 /2.5 as per EN-837-1 or Class Il as per 18-3624
100 and 150 mm: Class T as per EN-8§37-1 or Class 1B as per 18-3624

Seale Ranges
G..1t00...400 Kg/Cm?* for 63 mm
or equivalent ather units of pressure or vacuum

Weorking Pressure

Steady: 34 of full scale value
Fluctuating: 2/3 of full scale value
Short Duration: Tt scale value

Gver Pressuie Safety

1.25 X Full scale value. (Up to scale range 108 Kg/Cm®)

1.15 X Fui] scale value, (For scale range > 100 & < 400 Kg/Cm?®)
110 X Full scafe value. (For scale range > 400 Kg/Cm®)

Enclosure or Weather Protection
IP 63 as per 1S 13947 (Part-1)-1993

Cperating Temperature
Ambient: -20...+60° C
Medium: +260° C

Temperature Error {Reference femperature +29° ()

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 comection of the indication is the temperature of the measuring system, and not the
temperature of the fluid under pressure,

Standard Features

Pressure Connection (Shank)
Material: Stainless Steel 316
Thread Size: 1/87, 1/47 BSP(M} /BSPT(M) / NPT(M) , 14mm Flat for 63mm
1747, 3/87, 1/2" BSP(M) /BSPT(M; / NPTIM) , 22mum Flat for 100, 150 & 250mm

Pressure Element

Material: Stainless Steel 316
< 100 Kg/Cm®: Cype

2 100 Kg/Cm® : Helical type
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A . " z . .~
Industrial Weather Proof SS Case Bourdon ;’2 R’{(X?( . Dr)?{;i:{;;?o:m P BIW-S
Gauge with Srﬂinl‘.’es.'i Stee{/f!h}}'s X80 -~ XXX + Filled Version

Movement
Stainless Steel 304

Dial
White Aluminium or ABS Plastic with black lettering

Pointer
Biack Aluminitm or Tin

Mounting

+} Bottom Eatry Direct Mounting (BD)

-} Bottom Entry Surface Mounting (BSY for 160, 130 and 250mm
-y 8ide Back Entry Direct Mounting {SBD}

-} Side Back Entry Bracket Mounting (SBE}

-} Center Back Entry Direct Mounting (CBD)

-} Center Back Entry Bracket Mounting (CBB)

Case

Stainless Steel 304 Semi Glossy Finish
Bezel Ring

Stainless Steed 304 Bayvonet lock type

Window
Laminated safety glass (Shaiter Proof (lass) for 100 & 30mm
Clear plain glass for 63 mm

Biow Out Protection

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

Bleeder at fop of the case for 63mm

{For tiled version bleeder shiall be provided on the lop 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

-y Accuracy class 0.6 as per EN-837-1 or ¢lass, 1A as per IS 3624 for 150mm

+) Pressure connection and element material of Stainess Steel 316 1, Monel {Availability to be confirmed with Tactory)
-) Liquid filled vession available. For £3 mum widow shall be acrylic plass. (For details on glycerine Alling refer Pressure
Gauges Selection)

-} Other process connection,

-3 Metal Bush bearing movement, Stainless Steel 316 movement (available for 160 and 150 mm).
-} Seale graduation with °C for refrigerant R717 (N115) Ammonia Pressure Range - 1-8-16 Kg/Cm® and -1-0-15 Kgl( me,
-} Specific custom required scale.

-y Acsylic window, Toughened Glass window,

03 mm
00 mm 78 756 BD RS SBD | SBB NA Na
50 mm 8S 85G BD BS SBD | SBB NA NA

NA: Not Avaitable
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Giuck (India) Mfe. Co.

Chemical Seals

t General Information

Attachment of outside bought Measuring Instruments

Upon reguest we alse aftach measuring instrument from other manufacturers to our seals. Therefore we need a detailed
description and user instraction of the instrument, so we cap verify the suitability of the displacement volume of the
selected geak

User Instruction

Uinfortunately chemicnd seals are often damaged by incorrect handling. The repair of instruments with chemical seals i
very time consuming and Lv{pemwe Mca.snrmg snsirummﬂrw:th chemxcai seal should ‘Ihcr{afﬁre be handied very

carefidly.

Please note cspecially the following notes:

»

Besides the specification of the required measuring instrument cnquiry or order nceds to contzin the following

Avoeid touching the smembranc inexpert. U is very thin. Any contact with sharp umtmmmts causes’ darnage.
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 scaled shall not be openced.

When the capillary line is not welded but screwed 1o the chemical seal, this connection wre alse ot allowed to
be opened.

D3¢ mat use capillary at all for carrying or maoving the instrument. The welding connections are nol allowed 1o
be stressed. The eapillary fine may sever be buckled or bended. Buckling or bending couses an increased
response fime or even a leak, this means te damage the complete system,

Refore you send an instrument back for repair service, please pay attention to clean alt wetied parts carefully
from the process medium, especially from any health effecting substances. You should statc on the delivery
notes for which medivm the instrument was used.

How to Order

mformation:

Model Tvpe of chemiEI §EA (f alresdy chosen; otherwise we will be pieased o help you selecting the suitable modal)
Material of construction for wetted parts ®
Process connection
Required Transmitting fluid
Operating and maximuim pressure
Temperature at the chemical seal; if changing: from _ upte “Cor°F
Ambient temperature
Minimuin and maxirmurm temperature in case of {Tush or other cleaning procedures
When capiilary extension is required, please specify further details as under;
« Length of extension
+  Apy difference in height between chemical seal and measuring instroment
«  Mounting of the measuring instrumment
o Bottom entry surface mouvnting i.c. Rear flange at the instrument
o Bettom entry yoke mounting Le. Pipe clamp mounted on back of the case
o Back entry pane] mounting ic. Front flange at the mstrument
o Back entry bracket mounting f.e. Bracket at the instroment and Case MOC shall be Atuminiom
black only.

Poge- S -of §
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Gluck (india) Mfg. Co. @

Chemical Seals |
Diaphragm Seals, Inline Seals, Capsule Seals

General Information

In our data sheets you find inforsnation about ounr standard wmodels and
configurations. Besides that we developed in close cooperation with our customer
nnumerpus INDIVIDUAL TECHNICAL SOLUTIONS for pressure measurements.

Please do not hesitaic te contact us, it shall be our privilege to find the meost suitable solufion to your
individual pressure measuring requirements,

(luck chemical seals are basically designed and categorized as under:

s Sandwich Diaphragm Seals -  Prefined as CS-S.

»  Welded Diaphragm One Plece Design Prefixed as C8-W1
e Welded Diaphragm Two Piece Design ' Prefixed as CS-W2
s 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 / Specification sheets.

Papr-5-of§
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Gluck (india) Mjg. Co.

MODEL & Iicm C ode Dec mhna of Chemical

General Information

Considering large permutation and combination of various parameters for chemical seals it is must fo
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-§ ie. Chemical Seal — Sandwich type. Second parameter specifies
construction & type of seal Le, CS$-8-XX where XX, has to be replaced as per Table-} hereunder.

[ Table- : Specifies construction & Seal Type (XX))

{TH | Threaded Connection Seals (0 {Male or Female}

LRF Regudar Flanged Connection Scals N

GIF I-Section Flanged Connection Seals-

MT-TH | Most Tapper Threaded Connection Seals {For High Viscous A pphcah{m)

TH-FL.__| Threaded Conpection Seals with flushing arrangements (Male or Fernale)
OF Open Tvpe Flanped Connection Seals (Flush Digphragm)

. TGF ! Topeue & Croove Flanged Connection {For High Pressure)}

....... e

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.

Ttem Code Generation: C5-S-XX-X - XX G-XX - X XXX - XXX X5 .
Piease refer Table-2 to 8 hereunder for values 01' each paramtter m be replaced for XXo08
respeciively.

{ Tabie-2:

Specifies MOC of Top }fausfﬂg (XX)

MSB | Carbon Steel Black Coated T T
M8P 1 Carbon Steet Plated N
54 Stainless Steel 304 e o
86 Stainjess Steel 316
FRG Forged Flange (For the Forging grade data sheetis to be referred)

Table-3 : Specgf es MOC of Bottom Housing (XX)) "
MSB Carbor: Bteel BlackCoated

MSP Carbors Steet Plated o

54 Stainless Steel 304 -

SAL | Stainless Steel 304L T T -
36 Stainless Steel 316

Sel. Stainless Steel 3161

MN Monel

HC  [Hestlloy'C ]
Table-d ; Specifies Profection on Bortom Housing (XX}

| NA Not Appiicable
PTC PTFE Coated o
PTL . PTFE Linc{j .....................

PVC BVE Coated ]
PV, FVC Lined o
RL Rubber Lined T
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Gluck {India) Mig. Co. Chemieat Seal Unit (Sandwich Diaphragm Type); Series § CS-§
Ghatkgpar (West), Mumbai - 400 056. having threaded process connection REV B

Gluck chemical seals are used wherever it is necessary 1o avoid direcs comact of the pressure gange with the measured mediug, like 1} The
process fluid being measured would contaia solid partcles or viscous which would normally clog the pressure element. 2) Pressure efement
matetials capable of withstanding cosrosive effects of cenain Tluids are not svailable 3) The provess fluid might freeze due o chunges in
ambient temperature and damage the element. This is @ commen eccuprence in the chemical, petrochemical, foed and paper industries or
'''''' wherever special process teehnigues takes place. Chemical seals transmt the pressure from a process flaid 0 & pressure strumant and act ag
at sclating clement.

$8ourdon whe pressure gauges or pressure transducers or presswre switches are used for the indicationfcontraliing of measured value
Chemical seals are desizned for the pressure ranges 0706 bar (/10 PSI) to 07808 bar (O7T00G0 PEY). In most cases pressure instrument is}
directly mounted on ihe chemical seal, but o separation of the chemical seal and pressure nstrament ks possibie. In this case, a flesible
connection line of capittary tube  instatled between the chemicat seal and pressure instrament.

‘The volume in the pressure seasor and in the bowedon tube measuring systers is conpletely filled with a Hquid. The pressuie acts on the
[ptocess side of the sensor only, Pressure changes are transmitted o the measuring system of the pressure instroment by the filling fpaid te,
iransmitting fuid. ) _ o . . ) o

As the entire systeny is filfed, (e connection between the pressure sensor and pressure instrufent can not be sepirated, Woth parts are sealed
o avoid tampering ' ) ) ’ ' '

MODEL / TYPE | C$-S.TH [
SPECIFICATION Remark

Type Direct mounting chemical seal
Tap Housing 5.8, 304 1
Sensing {MOUC Diaphragm ¢ Membrane of 55,316 n
Element [Proter, [PYFE (Teflon) Coated
Bottom  [IMOC S.8.316 5
Housing |Protec, iNone

Packing Material Fibre Ashestos Acid proof gaskets

Transmitting Fluid  iS#icone Ot (Generad 1ise}

Process Type Threaded Connection
Conn. Size 172" NPT (M)
Capillary Mot applicable Length: Not applicable 2
Capillary Protec, Mot applicabie 2
Pressure Inste. - [15eal shali be attached 10 . Beourdor Gauge Model - §5-BD Y]
Opt-iunal Heg. Not applicable

4 Accessories '

[ueitable e Gauge Conn.)

Notes & Deviation:

1) For defail specification of Fressure Instrument, please refer attached specification sheet of specified Model.
Seai shall be assembled with pressure instrument at our works and shall be supplied as a single unit.

2) For stect alloys offered grade of material is as minbimym and better can be offered at our options.

Our Ref. YYPTIL-WWES/KVENO6DS  Did 16.04.2008 ‘?fﬂ ﬂ; Boaas b
Yr. Ref. OC-7833 PO 3841 o, 23077 R4
Project M/5. Caim Energy India Py, Lid. / Condensate Polishing System R L
Client M/s. Thermax Limited (W WS/WTP), Pune For Ghrck (India} Mig. Co.,
Consultant L&T Limited., india Faridabad & Barods
Representative Can
Parpose Final Submission {Sign)
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Gluck (India) Mfig. Co. Indusirial weather proof stainless steel case Series 1 BTW-§
Ghatkopar (West), Mumbai - 400 085, hourden gauge with stainless steel internals REV a

Universal Stsintess Steel Bourdon Type Gange: Muny applications reguire pressure gavges, which must resnain fully funchional under!
eutrerne operating condition such as aggressive uids wnder prossure of aggressive envisonments In this case the materils used for thel
Glack high quality pze:surc gauges are built with stainless, chrome- nickel steels (e 5.8.316). They cap be ased under alf operational
conditions, practically without limitations. Their concept combines sturdy destgn and high measaring accaracy.

The prossure gauges are suitable for extreme measuting conditions, Variuble designs and materials enable them to meet the sequirernents of
virteally all-international pressure gauge standards. The gauges can be used For all Hguids and gases used in processes except for those h:wing]
a high viscosity, or which are Hable o orystallized.

MODEL / TYPE | 8S-BD !
' SPECIFICATION Remark

Nominal Diaf Size  |130 mm {67} o - . . ' : - .
Case & Bezel |85, 304 semi plossy finished case with bavonet lock type $.5. 304 bezel o
Enclosure 1P-65 as per 1S-13947 (Part-1) - 1993 '
DHal & Graduation  |Ahuninivm or ABS Blastic, Black markings on white dial
Sensing Element Bourdon Tube 0of 8.8, 316 (<106 Kp/Cm*: Cvpe & = 106 Ko/CUmn™: Helical Type) i}
Shank / Socket 5.5.316 i}
Movement 58, 304 {Ratio <16 Kg/lm® £ 11 & > 16 Ka/Um® 1:18) )]
Peinter Black, alurniniam or tin or 85 (Shal depend on range & sefected by os)
Window Shatter Proof Glass
Blow Gut Prot, Neopreng at back of the case

Over Range Safety  1130% of FSD ( Confirming to $8-3624 Para 14.3}
Fere Adiustrment internal, provided on pointer
Max. Oper. Temp.  jAmbient: -26. 468 °C Medium: 200 °C (For higher températue use siphen)

Soints Argon Arc welded and stress relieved

Accuracy & 1% of FSD (Class 1 as per EN-837-1 or Class IB a5 per 13-36240
Mounting Hottom entry direct mounting

Process Conn. 1E" RSP (M)

Accessories

{ Buritable to Gauge Conn }

Notfes & Deviation: _
1) For steef atloys offercd grade of material is as minimurm and better can be offered at our opiions.

Our Ref. YYPTIL-WWSHQ/B/006/09 D1 16.04,2009 |15 donkicord

Yr. Ref, 0C-7833 PO 31841 e, 29177

Frojeet Mis, Cairn Energy India Pry. Ltd, / Condensate Polishing System

Clent M/s. Thermax Limited (WWS/WTP). Pune For Glueck (India) Mip. Co.,
Consuitant L&T Eimited.. India Fandabad & Baroda

Represeniutive Ganu

Purpose Final Submission (Sign}
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THIS IS A PART OF TECHNICAL SPECIFICATION NO. PE-TS-314-158-A001M

OWNER: PRAGATI POWERCORPORAR’I‘ION LIMITED (PPCL,

CLIENT: BHARAT HEAVY ELECTRICAIS L'TD

CONSULTANT: NTPC LIMITED, CONSULTANCY WING

CLIENT DOC NO; PE-V(-314-164-A201 REV NO.03
THERMAX OC NO: 630128

REFPLIES TO THE COMMENT ON DATA SHEET

PRESSURE SWITCH NO. WHIAC00007

S.NO. | COMMENT THERMAX REPLY REMARKS

i Electrical connection shali be in Plug in socket type | Noted & confirmed

SH.2QF 4

Page 175 of 284
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THIS IS A PART OF TECHNICAL SPECIFICATION NO. PE-TS-314-158-A001M

SENSING ELEMENT
WETTED PARTS
ENCLOSURE
HOUSING
ELECYRICAL CONNECTION
ACCURMCY
REPEATABLITY 10.5% of FSR
FROCESS CONNECTION A0 NE FLANGE 1508 FLANGE from ixiiom
TYPE OF CONTACT 2 NG + ZNC BPUT SNAR ACTION DRY CONIAGT
SWITCH RATING 54 (B 250V AC
BWITCHING DIFFERENTIAL FIXED
QVER RANGE FrN, 130% OF FLLL SCALE
SET POINT adhastubie througnout the rangs.
NCHMAL PR RESEY MR, RANGE #WITCH
TAG NG PROCESS LG phiaid SET P MGICHE il vt AT LOGATICN
ESH EFFLUENT a 33 EXT0Y tens RISING IHSCHARGE OF 3019 A8
PEHIE EFFLIRENY F1] 319 2682 (LT3 RISk LISCHARSE OF 3070
PEIE0Y FFFLUENT H 7.7 7483 10 RIGING DISCHARGE OF P304G A8
EEHUM ERFLUENT 22 242 2 YT ] RIGING CISCHARGE OF PL3060 A8
PSS EFFLUENT 02 882 2413 1019 FesHeG CHSCHARSE OF P.3079 MG
PEI-S08 EFFLUENT 38 £ 3543 Coint RISING CISCHARGE OF P-3530 AW
PEELET EFFLUENT 78 836 8213 1ot RISING DISCHARGE (F P-300C A8
PEH08 WASTE WATER 1 1.1 .0505 g2m2 REGING DISOHARGE OF P3040 ASIC
P51.300 SBF RACK WASH 55 548 5097 1110 FALLING DISCHARGE OF 3030 A
APE SEPARTOR
PEHI1D OVERFLOW WATER Y 1.4 183 YT RISHNG BHSCHARGE OF P3990 A6
_.. DIAPHRAGHM TYPE CHEMACAL BEAL UNIY TAG NG
Ses typa [wwct an Instumant PEHS0
Liaphiragen typs Repiacanbie Sashiaim
LPTOONIN. SONion: A0 NI ANS 150K RF 30455 fanged ™
IDiaphvagm [34555 with shon gheats
Y hocodng muonwm
[potions st [30455 wits sfion ineert PRRANY
|Fitng ficone
T FOFF DT ERBN I VASUPE ]
i BAR
147
147
147
147
147
147
Y
04
47
Y
] W20 K8 [ AVE
5 H1e 5KS Lt A
55 tag plate shadl De supplisd siong with switches. 4 19Inn BKE A AE
] VIS 5K9 A AYS
Orr - T HOE RO T EAGAT B COMIBBEL CYELE POWER 2 AW aK5 A s
MAKE - SWITZAR [PAOJECT $500 MW [NCARMALS AT BAWANADFLIE s pom— pvs prey e
THERMAX LINTED [0.C NO: 230128 ¢ BADI2000E 555 AP Ve
[CHRRETE PRAGAT) FOWER CORPORATION
Watec & Waate Solutions b ! Rev Dutn Prog 2y Lhid by Sop oy
S Chrnbere, Wnkcmiowisct CLIENT ; RHARNY BEAVY ELECTRICALS LTC Spacibication No [ o Fi
Fine 434 003 (MDA CONBULTANT: NI « CONSULTANCY WING WHIADIOOY (313 SOF4

Page 3
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THIS IS A PART OF TECHNICAL SPECIFICATION NO. PE-TS-314-158-A001M

PRESSURE SWITCH
TYPE T2~ pipe ¢ Direct ousting { pis reter natey)
*SENSING ELEMENT SS - 316L BELLOWS
WETTED PARTS lsssts
ENCLOSURE Wanthar prook (5*-86Y
HOUSING DI CABT AL opaxy pakiied. )
ELECTRICAL CONNECTION £ - b
ACCURACY E%  SESR
REPEATABILITY H04% ofEBR
PROCESS CONNEGTION REFER NOTE
TYPE OF SONTACT Z NO + 2NG SPEYY SNAP ACTION DRY QONTACT
SWHTCH RATING 184 € 260V AC
SWITCHING DIFFERENTIAL FIKED
OVER RANGE PROTECTION M. £30% OF FULL BOMLE
SET PONT  Adjsatalsia Sroughout e tange.
TAs NG PROCESS LIGLED NORMAL PN HGICNE BET PR, KGIGHR S e 1 adrmon LOCATION
ST
PEHIITA EFFLUENT 3t a0t 3.628 cEws RISMG | PISCHARGE OF P
PSH311B EFFLUENT 34 374 1503 0B rREmG | PR
PSHIN G EFPLUENT 23 263 2343 6508 RiSHE |} DIECHARGE OF P
...
PEHAI D EFFLUENT 28 2.86 2713 2615 RSNG| POWHARGECE B
PSHI2 EFFLUENT 88 9.8 3.29 18116 RisNe | DISCARRGE OF 2.
PSK-313 TREATED WATER 25 218 265 26K 6 RISING u&ﬂgﬁu e Qnmm B
PSH3%4 EFFLUENT a2 902 87278 15544 RISNG u&ow._%ﬂ@mm mo.n P
PSHIS :§§§o§w 76 8.3 8213 1510 RignG | DISCHARGE OFF-
e SR
PSHIE SLUDGE s 14 1,081 622 NG | DRVEARGE OF P
R SO DISEHARGE CF B
PSH-3sY LY | %3 -
TRAN SUME ; = 2 — SRR 5P
PSH318 WATER 2% 58 2043 06106 RENG
TRSCHARGE OF -
PEH-319 WATER 5 55 5402 11018
RISNG ot o
_. THAPHRAGNE TYPE CHEMICAL SEAL UNIT TAG HO.
Sunl type Diract on: mstrument PSH31E ARCT
Disphragmiype  [Resiscsable diegtragin PEHA12
Procsss conpction (40 KD ARSI 1508 RF 30458 fanged PSH-314
Dlaphiagen 51655 with tnfion sheats PSHIE
op hoasing 30485 PEII16
IBotiom Housing [30465 with teion insast PEH31T
Jraog Soone of PEH-3B
a FOR PSH 313 & PSH-319 14" TO »q’%ﬂgmgg%ﬁg{_%ﬁnuﬁnﬁgv
Cf FOFF DIFFERENTIAL VAL UES
TAG NG, MODEL 8O, BAR
T
145
7
147
.3
"
o5
T
55
AT
L7
o
s 016 K5 APU T AVS
5 I SKE AP AVE
S5 tug plats shak be suppiiest siong wih swiches, i e e AU | Ave
3 AR K5 AP} AVS
[TY - 12 Ro® PROJECT:PRAGATI -l COMBINERD CYCLE POWER 2 52722000 SKS ARy | AVS
AN - SWITZER PROJEGT 500 M (NOMENALY AT BAWARA.DELH) s 008 $KS au | avs
THEAMAX [MTED .0 NO: B3R [} S S0 EKS AP Avh
Water & Wasts Solutions [CWNER: PRAGAT POWER CORPORATION LTD DELH Hav Bata Prepd by Cikiby ] Appby
Sl Chiinburs, Wakawal CLENT : BHARAT HEAVY FLECTRICALB LD Speitication Ho Past M NG
Fune 417 D03 [INDA} [CONSUELTANT:- NTPC » CONSULTANCY WING WHIACOO0OGT e : OF 4
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THIS IS A PART OF TECHNICAL SPECIFICATION NO. PE-TS-314-158-A001M

Switzer

PRESSURE SWITCHES

WEATHERPROOF
FLAMEPROOF

SERIES 200

e GOOD REPEATABILITY  TAMPERPROOF SET POINT ADJUSTER WITH
LOCKING DEVICE e OVERTRAVEL STOP e RUGGED DESIGN

Model 201 In GK Flameproof Enclosure

Series 200 Prassure Switches is a SWITZER mainstream
product range for switching upto 75 bar and includes models
for vacuum, compound and millibar ranges and high overload
protection. Precision mechanisms are of stainless steel for
arduous amospheres and high humidity. Enclosures, sensing

variely needed to suit the demands of

Model 204 in GM Weatherproof Enciosure

rapidly expanding

industrial processes. Precise and accurate operation is
obtained by using time proven seamless hydraulically formed
bellows or diaphragm. Setpoint is continuously adjustable
over the instrument range. A scale is provided for

elements and switching modes can be combined to offer the  approximate switch setting.
GENERAL SPECIFICATIONS
Enciosure
GM Pressurs die cast Aluminium, weatherproof  Max, Working 170°C for §S beliows;
to 1P:686. Temperature  110°C for PB bellows;
GA 316 85, Investment cast, weatherproof to 114°C for 316L 88 diaphragm. (Note 15}
{1 . . N
GK Die cast Aluminium, weatherproof to [P:6&  ©roientTemp. (-} 10°C to (+)0°C iNoto 14)
fiameproot 1o Gr.HA, HB or HIC (Note 1) Connection _
Sensor Phosphor Bronze / 316 58 beliows or 144" or Y2* NPT(F) direct for 204,
3161 88 diaphragm.
Wetted Parts Refer page 2 Other sizes through Adaptor.
& . Flanged connection for 208 & 209, For
”ﬂgwwﬂﬂ-w&e £05% FSRfor 201 & 203 details refer O*qumna atrix.
+ 1.0% FSR for 204, 208, 209, 281 .
(ote 4) Electrical 3/4" ET{F} standard &
Scale Accuracy  +5% FSR (Note §) 112" NPT{F) optional.
Switching instrumnent quality SPCQO (SPDT) Microgwitch. Duat Entry on reguest
Element {Notes 10 & 11} Mounting Back 17 wall/ field
Pifferential Fixed or wideband adjustabie. For exact panel/wali/ he
vaiues ask for Differential Tables. Conformity Generaliy io BS 6134 : 1891,

Page 5
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e

AR R LT v Ei
(A Govtof india Enterprise)

CONSULTANCY WING
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Tnm-& Al s 7 A LR
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A 13iD3
37 o - ~
I 522010 | YD ASTER SKS APU AVS
0 18/12/2009 | FOR APPROVAL SKS APU "~ AVS
Rev. No Date Description Prepared By Reviewed By ~ Released By
PROJECT PRAGATI-HI COMBINED CYCLE POWER PROJECT
1560MW(NOMINAL).
CUSTOMER

PRAGATI POWER CORPORTION LIMITED (PPCL)

NTPC LIMITED, CONSUTANCY WING

BHARAT HEAVY ELECTRICALS LTD

POWER SECTOR
PROJECT ENGINEERING MANAGEMENT
NOIDA

THERMAX LIMITED
PUNE

DATA SHEET FOR TEMPERATURE ELEMENT

THERMAX DOC.NO.: BHEL DOC. NO. : OCNO. 630128

PE-VO-314-164-A205 REV. NO - 01

WHIMDO0G003
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TEMPERATURE ELEMENTS-RTD

CONSTRUCTIONAL DETARLS
1. PROBE 55316
2, HEAD TYPE DIE CAST ALUMINIUM, SUITABLE FOR HEAD MOUNTED TEMP TRANSMITTER

3. ENCLOSURE PROTECTION

WEATHER PROOF IP 85

4. AREA CLASSIFICATION

SAFE AREA

&, REFERENCE STANDARDS

DEN370 FOR RTD AND ASME PTC-19.3 FOR THERMO-WELL

6. COMPENSATING CABLE

NA

7. TYPE

RTE (PT 100} 100 OHM RESISTANCE AT ZERO DEG.C.

8. CABLE ENTRY

H2NPY (i), 2 NOS

TAG NO. TE-901
MOUNTED ON THERMOWELL
2. PROCESS CONNECTION IFLANGED 1508, 50 NB ANS! B 16.5 RF
INSTRUMENT CONNECTION 1124 NPT{M)
10. BLEMENT TYPE, DUPLEX, 4WIRE
MATERIAL fMetat sheathed, Ceramic packed
11, OB CONDITIONS
TEMP RANGE 0 - 50 DEG.C. MAX
PRESS, OPERATING REFER TABLE
2. CONTR.DETARL '

INNER SHEATH ' Metal sheathed Ceramic packed
QUTER SHEATH |Mstal sheathed Ceramic packed
TOTAL INSERTION LENGTH 475 mm

13, RESPONSE TIME iNA
14. MEDIM TREATED BFFLUENT
15, THERMOWELL 55216

16, THERMOWELL PROCESS CONNECTION

8 FLANGED 150#, 50 NP ANSIB 165 RF

17, CABLE BETWEEN TEMP, ELEMENT AND TRANSMITTER !NA

Q>

OPERATING PARAMETERS
TAG NO LOCATION RANGE { DEG. CEL.) emp PRESSURE
KGICM2
DISCHARGE OF
commog;maea 0. 50 AME 62
P 3150
QTY :- 1 NO. IPROJEC“{:PRAGATZ -l COMBINED CYCLE 2 522610 § SKE& | APU | AVS
[POWER PROJECT 1600 MW (NOMINAL) AT \
MAKE - TEPMSENS BAWANA,DELHI 1 181202009 ] SKS 1 APU | AVS
THERMAX LIMITED Q.0 NOL 830128 & 258f1142008 SKS AP} AVS
Water & Waste Solutions |0/ ER: PRAGATI POWER CORPORATION Rev Date  |Prepd by| Chkd by | App by
ILTD, DELM
Sai Chambers, Wakadewadi  JCLIENT : BHARAT HEAVY ELECTRICALS LTD Specification No Plant SHNO
Bune 411 003 INDIA) CONSULTANT:- NTPC - CONSULTANCY WING WHIEDS0062 ETP 2 OF2

Page 184 of 284




}

g 7 g

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

10N

LSOUE ONY 60 €18 HUNSIVEN “QLT LA () SINTNANISN

I

SNISdNIL b

SNESIAEL 0 ALYEACOHd BHL S NOISAQ UNY ONIMYEA SIKL

NI ] 3 40 | LEaeg CIISVA B HELYM) "GELINFT XVINHIAL VN-2aN0LS00 mlJiJ/ SIN:TWOS] | B0ZVSZ] imivg | m
06SZ/LERSHY Vo "SSV'ED 00L64-NIC * 1TV =) Nowsgudsa] aas| Addav -
g ! : M ¥ XATEOA T X 001-Ld QLY ~anus 9642 ONTONA WES AaHD aes lovzees] aGs | eT8] 0| | W
. 'ON'DMA [con Q.m UNHYANTULT I (1) SANIWNMULON SNISINEL | NCHDroRa ONOd [WraRmsTE| g SHIVHNEE FASEY | IV SATOHD JASNuG AT ¥ n
[
AESS|  qumy AT TX 000 La e ] 4 | "ALT NOLLVEVINOD ¥AMO0d ILVOVEA 1 10ar0ua
.88 BTN/ DNILTEE INGO TGV | 79 0948T -I"ON “4S WALL
WUY'S] ML ‘TSIG-Hp L'0TE 1T REA Ry TON 'O -
S| Y81 (A0 HONVEL A0ST SOTISNY 21 5 SOTIEL aLa oseet “ON nwmgow
sross| PO X S0 0L BT ATY GO GhIAVL [ WEELTONDVL | |
(30018 ¥vd qaTIIg TEEMOTRIHLL : 3,081 OL 0 F"TONVYE WAL A_.m
#4008 B0 NLION) ﬁzoégmmrﬁawg mmm. £ / 600TOUVODM "ON TNV |e| B
WOINTNOTY Nidp UM Taos B orm | " "SON 10 = ALD m
ImnmawnTY IV ma £9 - Il GVHE NOILDANNOD 1 N\d ot
| DO NOTLIHDSIE ON'S - m
XVIAYEHL NI Hd00§ ‘LIS LV <
(ELLIE 36 TIVHS VN NOSYEINT TILITASNVEL dWHL 4
JHLOOW OVEH MO4 TTEVIINS ST ATHNESSY OVEH ~TI0ON m
3
3
m
3
NI TTaY) B B m
18
A 2
=
Sy 0c 001 -
Y ’ i ] . m
I3 o
[H Z
i H G}
o051 S s (DLAN w271 iy -
’ "NNOO "LSNI ] m
—~{]
£ e \j 3
\fi;; —_ —_— ...m“ - & m@ ! %ﬁ
Mm |||||||| el S iy el - - - . 2 g
i 7 \\\\\\\\\\\\\\\\\\ %, \. . e \m% :
& WL 9 ad
‘€ °1 4 W m
b3 _ LE8S DI "ON'aI
L i z i & | ¥ i 5 3 i I g

UALQL Gitalfh e T0F TONVHEFIOL
WRY N THY SNCISNAWIO TTY 5108

Page 185 of 284



“v

N\

INSTRUMENTS

www.tempsensindia.com

Thermocouples

R?O:s

Compensating Cables
Non Contact Pyrometers |
Line Scanner
Furnace Camera
Thermal Imager

Thermography Surve

Temperature Calibratio
Equipmet '
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A Blast furnace consist of four major sections
> Biast furnace

> Charging unit

> Gas cleaning equipment

> Hot blast stove

Stove dome / hot blast stove Is one of the most critical section in the sieet
industry. The hot blast has 3 stage operation, either on gas, on biast or bottiad
up {ready and walting to be puton blast).

Temperature is one of the major parameter for confroliing of this critical process.
The temperature inside the blast furnace is about 1100°C and high pressure.
The high femperature and high pressure makes the assembly very critical,

The critical components of Stove dome thermocouple are :

# Element : 'S' Type / 'R’ type , recommended 0.50 or 0.45mm, in

some cases 'N' fype thermocouple can be used for cost saving
whera the temperaiyre is max 1100°C. : '

» innerprotection tube: 98.7% Recrystalised Allumina

Outer tube {Options);
¢ Recrystalised Allumina 99.7% - High wall thickness
recommended
¢ Recrystalised Silicon Carbide - Better thermal shock
resistant
& Inconel 608 — Betier mechanical strength, temperature
limited o 1150°C '

< Inconel 600 with ceramic coating -~ good mechanical
strength and good abrasion resisiance, femperature
Himited to 1100°C '

»  Glass Sealing : Glass sealing provides a pressure boundry, even if
the bottom of the thermocouple breaks there shell be no ieakage
fromthe thermocouple head

# Holding tube : $8310
» Flange : Welded {recommended) or threaded
# Head: Die cast aluminium, Ingress protection IP67

%™ TEMPSENS|
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Coke is the most important raw material fed into the biast furnace in terms of its effect on blast
furnace cperation and hot metal quatity. The coke making process involves carbonization of coal
{0 high temperatures (1100°C) in an oxygen deficient atmosphers in order to concenirate the.
carbon. The commerciat coke making process can be broken down into two categories: a) By-
product Coke making and b) Non-Recovery/eat Recovery Coke making.

The critical components of Coke oven thermocouple are :
» Element: 'S Type /'R type, recommended 0.50 or 0.45mm.
# Double Protection tube : 99.7% Recrystalised Allumina with high wall th;cknass outer
and innertube.
Holding tube ; $8310, 58316
Head : Die cast aluminium, Ingress proiection IP87

S type K, praimszziated Metal sheathed
» Outersheath éssaa;asa1011nmaelsaa

i lengibs can be groaped iogetber iny

area of the furnace.
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Chuick | osponse vhermi}mup%e

Fast response thermocouple normally K type with miniature or Standard cennecior

o
for DRI kiln application and normally used with a hand held indicator for cmckmg ’/ﬂ@
immediate temperatire, *“‘

= Thermacouple type K, Minerat insuatked
»  Cuter sheath : 88316/ 88310 f inconet 600
»  Bheath Dia: 3mm / 4.8mm / 6mm / 8mm
» Length : 600, 750, 1060mm (As per req)
~ Termination ; minjature or standard conneciors
in dia meter 3mm / 4. 5mm or Bmm with $S8316 / Inconel sheathing.

High accurate ?hermocoupies for variety of application
= BASE METAL THERMOCQUPLES

Type LK TEN
Element size (Ml} : 1,15, 3, 4.5,6,8 (mm)
(Nor-Mi} :1.2,18,2,25,3.2 (mm)

Protection sheath : Seamless S8 316,88 310, HRS 446, INCONEL

Nickel, Monel, Mastalloy, Fitanium, Ceramic,
Silicon carbide eic
: Simplex / Duplex / Multipoinis

+

Configuration

SPECIAL

«. Coated Thermocouples

& Thermocouptes with i8R Approved Thermowells
+ Driffed Bar stock

Protaciion sheath

SPECIAL

« Skde shoe RTDs

« Vibration proof RTDs for DG sets

« Bearing & Winding temperature RTDs RN

« Handheld & Probe in various designs 3

« RTDs with IBR approved Thermowells. E;q % 3:
3

B MINERAL i LATED RTDs )

Type Pt160, 206, 508, 1000
Copper 50, 53 etc. Ekin

Elernent Wire wound ceramic encapsulated 8 «“f-
Wire wound Glass encapsulated
Thin film ceramic encapsulated

Connection 2,3, 4 wire

Accuracy Class A, B, 12, 1/3 ,1/5 DIN

83 304, 83 316, $S 310, INCONEL,
Hastalioy, Monel ete.

\"". .‘;‘ )
(S ALEERNI
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"

A wide choice of refractory and Stainless Steel protective sheathing is |
available 1o suit for various appiications,

| METAL

Material : 58304, 88 316, 55 3161, S 324
¢ HRS 446, INCONEL 800/800
Hastalloy, Monel, Alioy 20

o Titanium elc
Type : Drilled barstock, Fabricated
Construction . Tapered, Straight

Process connection :  Screwed, Flanged

aterial 1 Recrystallised Alumina 99.7%

Type : KER 710 (C-799)

Length 1 380, 530, 800, 650, 740, 900, 1030, 1200

1430 mm _

CDxib o Bx4, 8x5, 10x6, 12x8, 15x10, 20x18
CoramToc 24x18mm elc,
Sermany Insulaling Tubes 1 21448 Moles,

oD 1 28,35,85 85, elc.

SPECIAL

Metal Thermowells with Tungsten carbide
{ Ceramic / PTFE / PVDF | PFA coatings

Solid sintered tungsien carbide
Silicon carbide

‘Platinum thimble

Tantalum, Tanium, Nickle cladding
Graphite Thermowelis

CABLE
Gompensating cables for thermocouples JK,TEN.R,S.B Types.
Wire Gauge 14 to 35 gauge | AWE/SWG)
Conductor 1 Solid / Multistrand
Insulation : Single and double fhre glass, tefion, ceramic fibre, silica
fibre, §8 braided, PVC ate.

Protection : Armored / Unarmared

| % TEMPSENS
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Instrument IN14/ IN1S IGA 15 plus IS 8 plus IS 8 GS plus
Temperature ranges | -32.._B00°C 450...1800°C 800....25006°C 1000....2600°C
{Between....and....} | -32....900°C
Spectral range 8. 14um 145 1.8 ym G.6....1.4um C.55 um
Field of view 10:1 200:1(min 1.25) Min 300 : 1(min 8.8) | Min 300 ; 1{min 0.8)
{minimum spot size | 15:% :
in mm) 306:1
R J 20 min 22y |
Response fime 4 300 ms 20ms 1ms 506 ms

e As0ms L
Cutput -RS232 or RS232 R8232 and RB232 R&232
arxt analog output Analog output

 Instrument IN510,IN 510-N | ISAGA200 | ISIGAS IS 50-LO PLUS
IN 526, IN 520-N ' IGA 56-LOPLUS
40...700°C | 650...2800°C - | 650...3000°C 550....3300°C
; 300...1800°C  ; 250...3000°C 306.,..2500°C
: 8.4 um 0.8...1.1um 0.8..1.5um - 9.8, 1um
: 145..18pum | 145.1.8um 1.45....1.8um
Field of view ; 2:% or 1401 3 fixed oplics Optics N Opticat head |
{minimum spot size Zin Min 200: 1 (min ! Min 180 1 {min 0.5) Min 1601 '
mm) ! 8 - Optics F (mint1.2)
- Min 100: 1 (min | Min 20011 {min 1) Cpiical head il
6} min 200:1 {min
. 0.45)
Response time 1y 180 ms . 20 ms 72 ms adjusiable up fo | <1 ms
adiustable upfo | adjustable upto | 1Gs Adjustable up fo
s 108 e 0s .
0/4..20mA, | 4..20mA 0/4.., 20 mA, R$232 or | 0/4...20 mA,
0.5V, : | R84485, PiD-conirolfer | RS232/ R3485
thermoc. J 7k, {option} {switchable)
RS232/ R3485
{switchable}
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instrument

I18Q 5-LO ISRAGAR 12 -L.C ISR 50-L.C isQs
Temperature ranges 790...2500°C 600...3300°C 700...30009%C 604...3000°C
{Between....and....) 300...2208°C -
Spectral range Channel 1:0.8um 0.8...1.1um Channet 1:0.9 ym Channel 1:0.9 pm
Channel 2: 1.05um 1.28...1.7 um Channel 2:1.08pm | Channel 2:1.08um
Field of view Optical head | Optical head ! Optical head | Min 200 : 1 {mint 5] B
{minimurn spot size Min 100 : 1 Min 1001 Min 100 : 1
i ? i mm) {min1.2) {minl.2) {min1.2)
: opiical head B oplical head i oplical head #
(focusable) {focusabie) (focusable)
; Min 200:1(min Men 200:1(min Min 200:1{min
0.45) 0.45) 0.45;
' Response ime tg ?10ms 2ms <10ms <10ms o
| adiustable up to adjustable up to adjustable up to 10
10s 10s :
 Oulput 0/4....20mA, - 0/4...20mA, 0/4...20 mA, . 8/4,,.20 mA,
RS232 or RE485 | RS232 0r RS485 | RSZ32 or R8485 RS232 or RS485
PiD-controlier (switchabie) {switchable} .
{option)

Futty digital, highly
accurate, fast pyrometer
with build in scanner,
digital display, view finder
and optional targeting
light, very small spot
sizes, variable or fixed
optics, analog oufput,
digital inferface maximum
valie storage. For small
ebiects, oscillating wire,

IS/GA 12 with scanner  0Ving Objects
Temperature ranges | 550...2500°C
{Between....and....} | 300...1800°C
Spectral range 0.7.. 1. tum

..... 1.45...1.8 um
Field of view 6 fixed optics
(minimum spot size | Min 800:1 (min 0.1)
i mm) 3 focusable optics
min 800:1 {min 0.4)
Response time 1% 1ms
adjustable upto 10s
Quitput 0/4...20mA, R8232 &
_______ RB485 (swilchable)

Typical Applications
Hot and molten metals, foundries,
forging, annealing, induction heating el §
Features '
Twao colour technigue
Through-iens sighting
Sharp focusing on targets
0.25% accuracy
1G different spectral responses
Minimum measurable farget dismeter 6.65mm {0.0257
{MB0V with dose focus lens set)
Temperature display in eyspiece and rear window
Cuiputs for remote recording, printing
Built-in data logging

‘}'emperaiuzs Spectral | Fieid of
Model Range °C  |Response| View [Accuracy
ym

MBOV | 806°C o 3000°C: 0.85 30011 0.25%
{same g5 of
optical reading
pyrometers)|

MSOR-1| 700°C 0 2000°C 2-colour 60:4 0.70%
near of -

MSOR-2| 800°C to 3000°c| P9 M | 180:1 | reading] fg

| ™ TEMPSENS

Page 192 of 284




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

STRAIGHT VIEW (RNV-103, 203, 303)

As a standard model of Ro-Ne Vision, it is used for moniforing the front Image of the furnace interior and
you can select various angles and fengths of the vision tube and this model is suitable for steel reheating
furnace, kiins or Power generations ate.

VISION TUBE & WALL SLEEVE RETRACT CONTROLLER

Image Sensor 1 /4" interline transfer CCD Size{mm) A440{W)

H. Resoiution More than 480 TV Lines : X225{H)x 160(D)
Video Qutput Composite Video ,IVp_p,75 NTSC/PAL  Power Source for Main - AC 220V

Power Source DC 12V + 10% Power Source for Camera  DC 12V

Current Consumption  Max.200mA Solenoid Power for Retract DC24V

Angle of View Horizontal :89° Vertical:68 Digonat:105° Locking Device - AirChuck
Length VT-1180:1180mm/VT 980:989mm

Wall Sieeve Length 350/600/600 {mm)

Wall Sieave Diameter  Outer dlameter :58mm
Inner diameter 42mm

Py Prveket

Wi RS obinet

ez Shemyn

L bk

_;"f y

i R

bt PRRR e

THERMAL VIEW {RNV-503)

With the NIR camera and computer system. This product features an average atmosphere femperature display
within any 20-point areas, and date recording/control function in additional to viewing the furnace inferior; Fach
areaisadiustable,

Thermal view is designed to process images by blocking visible images while only receiving infrared image, so it
racalves clear pictures, and using the software, i is possible to measure the regional temperature by coloring
and different shades of infrared image source.

VISION TUBE TEMPERATURE MEASUREMENT SYSTEM

Image Sensol 1 /2" interline transfer CPU Pentium IV 2.4 GHz
298 ' oo ne Hard Disk 100GB
. Resolution More than 805 TV Lings ?dgrl\;?mr ?;?MB
Power Source DC 12v 0S8 Windows 2000 or Xp
Current Consumption Max.200mA _i’ower ~‘5'»{t:;§Jrct]e:2 Q{?{; 102 535822_((:} Y
: , s, emperature Range ~ ®
Angle of View Horizontal:89 Measurement Frequency  Min. 1 Sec.

Vertical:68° Digonal: 107° No, of Measurement Place  Max. of 32 piaces

Length VT-1100:1100mm Measurement Errors 1% (Standard : black

body}
Femperaiure Display Celstus or Fahrenheit
Optionat 4-20 mA ouipui

<5 TEMPSENS|
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Affordable poriable thermal imagers for predictive and preventive maintenance Thermal Imaging is
technique for creating an image of scene based on the invisible thermal radiation emitted from an object.
Using this technology, thermal images of faulfs in mechanical and electrical application can be easity
located, before cccurrence.

B THERMAL IMAGERS - For Predictive Preventive Maintenance

Secification Modsi IR1 4018 Modei IRI 4030

Field of View 20° % t5° 20° % 15°
Focus Manual Manual
Thermal Senskivily  150mK @ 25°C HomK@25° C
Detector 180 x 120 pixels 160 x 120 pixels
Image Storage Up to 1600 images Lip t¢ 1600 Images
Display 3%" colour LOD 3%" colour LCD
4 colour paleties 4 colour paleltes
Temp. Range ~10°C to + 250°C 200°C o + 900°C
Emissivity (.2 te 1.0 adjustable 1.2 to 1.0 adjustable .
Accuracy 2% ofreading or 2 2°C 2% ofreadingor £ 2°C IRISYS.
Interfaces LISB type B LSB type B

PYROLINE AND PREVIEW CAMERAS

High speed infrared line cameras provide instant non-Contact
measurement of temperature distribution. Pyroline scanners are
useful for temperature profiling of moving objects & processes. For
general application scanners at 8...14 um and for metallic surface
scanperatt.4...1.8um

Wmpac o

Germany

Application Picture

| % TEMPSENS
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§ HIGHLY STABLE TEMPERATURE CALIBRATION BATH -30...1500°C

¥

X BATH

BLACK BODY SOURCES
!-~—---~_ e

g HIGHLY ACCURATE MASTER SENSORS

» RT - PE10G
Accuracy
Sheath Material

» Thermocouple
Accuracy

Sheath Material

Cold Junction Probe
for Thermocouple Type
Dual Probe Possible in
one Housing

t | Contact lype femp sensors
Thermanouples, RTDs,
Digital Ternp. indicalor,
Thermometers

1710, 15, 13, /2 DN, Class A
$8316 / inconel

KIN/R/S

Special, Class 1,

with Cold junction compensation
Inconel / Ceramic (KER 710-C 799)
JKIEINIRISIB

NABL ACCREDITED CALIBRATION CAPARILITIES
‘ .

ON SITE

2 | Norecontacl Infrared pyrometers

ater & £
Contact lype temp sensom -25... 140°C
Thermocouples, RTDs, 140,..500°C G4
Digital Termp, Indicator, S00.,.000°C 1.42°C
Thermomelers 0. 17 2.2
2 | Non-contaet infrared pyromelers | 50 ... 250°C 84°C
250...400°C 0.9°C
440, 500 33°C
sﬂen’moc 3-5‘}8
800...1000°C are
1000, 1200°C 41°C

3 | Conlact type lemp sensors (For
Calitwation at fixed point celis)

TR
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THERMOCOUPLES REFERENCE DATA (ITS 80} mV v/s Temperature

TEMPERATURE °C

33,215

Y Cu-Calli *J* Fe-Culi "R NiCr Nt W NGNS | US*PRRION-Pt | CRPERISNDY B PRMGRPRME] NCrLoli
Gathration IS5HASIVE 70 1 1S ZEHASIMEDSD | 1S J054/ASTIE 236 ASTME 234 15 HERASTNE 220 152055 154128 AFINET0
Toleranoes Standard| 4 1°Cor g O5% | £ 22Cor 20I5% | £ 270 or 28758 ZZIVor £ 0% ) + 150 £ 85% [ 415C o+ B 25% 4 05% ii.?“ﬁor.i.i}.s%
ol A03Tor204% | £10Tor208% | 215 Cor208% | 41100 £ 04% | +05Tor+01% E8FCor +01% Over 800°C +1%Cor £04%

SHEATH MATERIALS

COLOUR CODE OF COMPENSATING

SHEATH MELTING USABLE | CHARACTERISTICS GABLES & THERMOCOUPLES
POINT °¢ TEMI °C . v | e | o | e | e
55-304 1430 B High rasistanse to heat and somosion e Kk E Bl Bt Mol et
$5-316 1430 800 Excellont resistance to Heat, Acids & = o
Afkalies "
$5-321 1400 900 Exceflent resistance to corrosion K
85-310 1413 1190 Sood oxidation resistance at low 3
temperature and stdphur atriosphers
HAS-446 1400 1150 Exgellent oxidation resistance at elovated J
_ temperature and suiphur stmosphers "
Inconst SO8/800 1400 1140 Exceliont oxidation resistance (do not use in
sulphur atmospheras) B
iigh Alumina 810 1500 General purpose
Sintered Alamina 1800 1500 Excellont thermal, mechanica, glectical 3
H10/0-198 and gorrosion résistant. "
Recrystallised 1850 HAE Outstanding resistence to thermat =
Silicon Carbie shock, gosd mechanical strength, i i

Other sheath materials ke Tiankim, Motybdenum, Graphite, Aluminum etc. are available sgainst specific rettiramant

TOLERANCE VALUES OF RTD PT186 (IEC 75%) EMISSIVITY CHARYT

Temy ' EMI iR % EMI In %
“Black body” 100 § GEPainis 85,85
Humen skin 88 | Asphalt 85
Black matter 8h | Texties 75.95
Carhonblack 85 .1 Graphite 75.82
Waod 80.82 | Cement 50
Mascrary 85.95 | Water 85
Chamaotts B5.95 7 Glass 86
Bubber 85,85 Quariz ) 80
Parcefain 85.95 | Steel{lxidized) 68..80
Ceramics B5.86 | SteelBlank) 19..30
Paper 85.95 | Alminium Blank} 2,15

| %™ TEMPSENS
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e LS 1S ALRART..OF TECHNICAL .SPECIEIS

Always one step shead....Committed fo success

TEMPSENS Instruments ) Pyt Lid is a past of Pyrolech group
which was established by four technocrats in 1976 al Udaipur,
with our first product as Thermogouples and RTDs. To enhance
our customer's success we provide high quality products and
services for “Temperalure solution”, tallored fo their needs, and
delivered to meeitheirschedule, '

We have tied up with world leaders in Temperature measuring
technology for crifical components, Non confact Temperature
measurement and Therma! imaging solutions. We add vaiue to
these producls and deliver complele engineered solufions,
backed by efficient service and application suppor.

Today we have strong sales and service network operating from
imporiant locations of iIndia. Continting our constant endeavor of
delivering solutions for temperature technology 1o our large base
of averiwo thousand salisfied customers.

«+ 35yearsofexperience
« Large Customerbase
» Execute MajerProjects of Steel industries in IndiaandAbroad

» Production Expertise- Specialised Team& Facity for Steel
T1C's, Pyrometer '

» Thermocouple, Pyrometers, Kiln Sheli Scanner Camera,
« NABL Accredited CalibrationLaboratory upto 1500°C
o« Fixed Peint Temperature Calibration - TPW, Ga, 8n, Znd AL

TOTAL SOLUTION TO TEW?PEHATUHE SENSOR TECHNOLOGY

OUR ASSOCIATES %{Y /
PR
young Kook i

» 5 RS B
Tgras Pﬁq ";(ﬁ?;: IRISYS. South korea Fiance ermany
/,'q\ TEMPSENS Qur Offices
1 E Mk ENREE R Baroda : 0327157867 Bangalore  : (9844061752
TEMPSENS INSTRUMENTS ()} PVT. LTD. Dethi : G8312872080 Jamshedpwr (0431182353
B-188 A, Road No 5, MAA,, UDAIPUR-313003 (Rajasthan} INDIA Raipur : 09929026944 Mumbat T OHURRETES0T
Ph.: +91.-284-3057700 Fax 1 +51-204-2452447, 3057750 Hyderabad ;093500149398 Chennai : (8382950001

Emall 1 info@tempsensindia.com, Web : www.ternpsansindia.com

Page 197 of 284



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

EFFLUENT TREATMENT PLANT

@pﬂ,—

=T o R T e
(A Govt. of India Enterprise)
CONSULTANCY WING

[£ sZAPPRoveomLEAsED FOR FABRICATION/C

J NS

i FOR JEOR 1 710N AND RECORDS.
£ VR REVSE AND RESUBMIT, FORTNF & REC

| APPROVAL CONVEYED HERE Nt HEITHER RELIVES THE CONTRACTOR OF HiS |
CONTRCTUAL OBLIGATION ANB RESFONSIBILITIES FOR COR RECTNEES 5o i
D% ENSIONS. MATERIAL OF CONSTRUCTION, DESIGN DETAL\A BNERS
MEE PARTICULARS AND CONFORMITY OF THE SUP®! S
G CLTONG. AEPE OUED SCHEMES AND STATUATOR, a N, J‘“()
IS SN Tl RS RIGH: UNLo TRE G o M
) EiTS L 1:j:;—’13 U” Lo A".'~.’\!"\SIG/DO(LUNLNT 1S PERW, a1 T A &
0 LSei2/2009"| voR APPROVAL | —SKS APU " AVS
Rev. No Date Description Prepared By Reviewed By Released By
PROJECT PRAGATI-III COMBINED CYCLE POWER PROJECT
1500MW(NOMINAL).
CUSTOMER: :
%“‘Ff:} ,
= =3 PRAGATI POWER CORPORTION LIMITED (PPCL)
=~
ﬁsm

CONSULTANT:

NTPC LIMITED, CONSUTANCY WING

BHARAT HEAVY ELECTRICALS LTD

POWER SECTOR
PROJECT ENGINEERING MANAGEMENT -
NOIDA

_ PUNE

THERMAX
DATA SHEET FOR TEMPERATURE TRANSMITTER.

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

WHIMDO00002 PE-VO-314-164-A204 REV.NO: 00
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INDEX FOR TEMPERATURE TRANSMITTER
OPERATING CONDITIONS
TAG NO INSTRUMENT RANGE LOCATION
MEDIUM NORMAL PR.KGICM2 | TEMP
TT - 901 TREATED EFFLUENT 8.2 30°¢C 0-50 °C DISCHARGE OF P-3150 A TO H
»
:
.
QTy - 1 SET PROJECTPRAGAT! -Ili COMBINED CYCLE
POWER PROJECT 1500 MW (NOMINAL) AT
MAKE :- EMERSON BAWANA,DELHI 1 18/122008)  SKS APU AVS
THERMAXLIMITED  {0.C NO: 630128 0 71102009 | SKS APU AVS
Water & Waste Solutions |OWNER: PRAGATI POWER CORPORATION Rev Date Prepaby | Chikdby App by
LTD. DELHI
Sai Chambers, Wakadewadi |CLIENT : BHARAT HEAVY ELECTRICALS LTD Specification No Plant SHNO
Pune 411003 INDIA)  {CONSULTANT:- NTPC - CONSULTANCY WING| ~ WHJMD00002 ETP 2 OF 3
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Temperature Transmitter Specification Sheet

Sc  |identification |specification
General
1]Make EMERSON
2{Model Number B44HANAXAIBMSC4Q4
3 Type Microprocessor based SMART type
2 wire with Local Indication -single input Head mounted
Temperdture transmitter :
Transmitter ’ .
4 Accuracy . : 10.1% Of Span .
5 Temperature Range . Refer index sheet?
6 integral Square Rooting ' NA )
7|Maximum Span Limit .20 TO 85 %

pead

Qutput 4-20 mA with Digital Signa! Based on HART Protocol
N power Supply 24V DC
10lMaximum Turn Down Ratio NA
11} static Pressure Rating NA
12 stapility $0.15 % Of URL
13 150 milliseconds

Update time

14{Local Indication

' Digital LCD Indication in Engineering Unit

15{Electrical connections / Conduit Entry Size 12 "-14 NPT (F) X 2Nos.
16)Mounting field mounted
17]Enclosure / Housing NEMA 4X ,IP66, SS316
Accessories
18{Mounting Brackets 2" Pipe Mounting
NOTE : MATERIAL OF ACCESSORIES IN SS 316
PROJECT:PRAGAT! -tit COMBINED CYCLE POWER
PROJECT 1500 MW (NOMINAL) AT BAWANA DELHI
1 18/12/2009 SKS APU AVS
THERMAX LIMITED 0.C NO: 630128 0 7/10/2009 SKS APU AVS
Water & Waste Solutions OWNER: PRAGATI POWER CORPORATION Rev Date Prepdby |Chkdby| App by
LTD. DELHI
Sai Chambers, Wakadewadi  |CLIENT : BHARAT HEAVY ELECTRICALS LTD Specification No Plant SHNO
Pune 411 003 {INDIA) CONSULYANT:- NTPC - CONSULTANCY WING WHJIMD00002 ETP 3 0F3
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Product Data Sheet
00813-0100-4728, Rev LA
Catalog 2006 - 2007

Rosemount 644

Rosemount 644 Temperature Transmitter

1 a4

+ Communicates easily using either*

4-20 mA/HART® or FOUNDATION™ =~ =& =
fieldbus protocol Lot

+ Meets NAMUR NE 21 recommendation .
ensuring reliable fransmitter performance for
head mount products '

* The Transmitter-Sensor Matching feature
improves temperature measurementaccuracy
by up to 75% when compared to unmatched
assemblies '

*» The integral LCD Display conveniently -
displays the primary sensor input, and
diagnostics of the transmitter )

- An installation-ready solution that provides a
variety of mounting options, transmitter -
configurations, and sensors/thermowells

Contents

High Accuracy and Reliability for Control Applications
Specifications .......... .. . e
HART and Foundation Fieldbus . .......... .. ... ...
Foundation Fieldbus Specifications. .. ........... .....
4-20 mA / HART Specifications . ................. ...

Product Certifications . .......... ... ... .. ... . .. .. ...

Hazardous Locations Certificates

Rosemount 644 with Foundation Fieldbus
Rosemount 644 with HART ... . ... ... ... ... ...
Dimensional Drawings. . . ... ... ... oo i

Ordering Information . .. .......... e e e

=  Configuration Data Sheet

HART Transmitter . . ..........c0 i,

Foundation Fieldbus Transmitter. . . ..................

ROSEMOUNT

www.rosemount.com

EMERSON.

Process Management
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Rosemount 644

Product Data Sheet
00813-0100-4728, Rev LA
Catalog 2006 - 2007

High Accuracy and Reliability for Control Applications

The Rosemount 644 temperature transmitter is ideal for critical applications (in mény tybes of process
environments). it provides reliability with advanced accuracy for all-instaliations. - -

The Rosemount 644 can be ordered with either 4-20 mA/HART ora completely dlgxtal FOUNDATION ﬁeldbus ’
protocol. Each unit can be configured for a variety of sensofinputs: RTD, thermocouple, millivolt, or ohm,

DIGITAL FIELD DEVICES THAT POWER
PLANTWEB

The advanced 644 powers PlantWeb®
°, ,.»M “" by communicating important
PIEW\?T b temperature diagnostics and PlantWeb
P alerts to ensure process health and
”\f/.\ enable economical single-sensor

architecture.

TRANSMITTER-SENSOR MATCHING
Entering the temperature-resistance profile specific
to the RTD sensor into the 644 transmitter results in
transmitter-sensor matching. This eliminates the -
sensor interchangeability error, which can improve
accuracy by up to 75%

INTEGRAL LCD DISPLAY

Local indication of temperature measurement and
diagnostics provides immediate and accurate
verification of process conditions.

RELIABLE TRANSMITTER
PERFORMANCE

Meeting the NAMUR NE 21 recommendations, the
644 ensures top transmitter performance in harsh
EMC environments. In addition, the 644 HART
transmitter meets NAMUR NE 43 and NE 89
recommendations.

MOUNTING FLEXIBILITY

DIN A style head mount transmitters fits a variety of
housings for remote transmitter mounting and can be
integral or remote mounted to a sensor. The compact
rail mount style is great for DIN rail mounting in the
tight spaces of a crowded control room.

Rosemount Temperature Solutions

Rosemount 644 Temperature Transmitter

Head mount styles available with HART or FounpaTion fieldbus
protocol. Rail mount style available for HART protocol.

Rosemount 848T Eight input Temperature Transmitter

Eight input transmitter available with FounpaTtion fieldbus
protocal.

Rosemount 3420 Fieldbus Interface Module

Provides an interface between FounpaTion fieldbus instruments
and systems without fieldbus capabiiity using standard interface
protocols.

Rosemount 248 Temperature Transmitter

Head mount style (DIN B) and Rail mount style with HART
protocol and complete temperature assembly.

Rosemount 144 Temperature Transmitter
Head mount style (DIN B) PC-programmabile transi

Rosemount sensors, thermowells, and extensions

Rosemount has a broad offering of RTD and thermocouples that
are designed to meet plant requirements.
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Product Data Sheet
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Rosemount 644

Specifications

HART AND FounpATioN FIELDBUS

Functional Specifications

Inputs

User-selectable; sensor terminals rated to 42.4 V dc. See
“Accuracy” on page 7 for sensor options.

Output

Single 2-wire device with either 4-20 mA/HARYT, linear with
temperature or input; or a completely digital output with
FounpAarTion fieldbus communication (ITK 4.5 compliant).

Isolation

Input/output isclation tested to 500 V ac rms (707 V dc) at
50/60 Hz

Local Display

The optional five-digit integral LCD Display includes a floating or
fixed decimal point. it can also display engineering units (°F, °C,
°R, K, , and millivolts), milliampere, and percent of span. The
display can be configured to alternate between selected display
options. Display.settings are preconfigured at the factory
according to the standard transmitter configuration. They can be
reconfigured in the field using either HART or FOUNDATION fieldbus
communications.

Humidity Limits
0-99% relative humidity

Update Time
< 0.5 seconds

Accuracy (default configuration) PT 100
HART (0-100 °C). £0.18 °C
FounpaTion Fieldbus: +0.15 °C

Physical Specifications-
Electrical Connections i

Model Power'and Sensor Terminals-

644H Compression screws permanently fixed to terminal block
644R  Cofmpression screw permangiitly fixed to front panel
WAGQ® Spring clamp terminals are optional (option code G5)

HART Communicator Connections

Communication Terminals

644H Clips permanently fixed to terminal block
644R Clips pefmanently fixéd to front panel

Materials of Construction

Electronics Housing and Terminal Block
644H NoryP glass reinforced .

644R  Lexan polycarbonate
Enclosure {Option code J5 or J6)

Housing : Low-copper aluminum
Paint Polyurethane
Cover O-ring Buna-N

Mounting

The 644R attaches directly to a wall or a DIN rail. The 644H
installs in a connection head or universal head mounted directly on
a sensor assembly, apart from a sensor assembly using a
universal head, or to a DIN rail using an optional mounting clip.

Weight
Code Options Weight '
644H HART, Head Mount Transmitter 96 g (3.39 02)
644H FounpaTion fieldbus, 92 g (3.25 0z)

Head Mount. Transimitter

644R HART, Rail Mount Transmitter 174 g (6.14 0z)
M5 LCD Display 38 9(1.34 0z)
J5, J6 Universal Head, Standard Cover 577 g (20.35 02)
J5, J6 Universal Head, Meter Cover 667 g (23.53 02)

Enclosure Ratings (644H)

All option codes (S1, S2, S3, S4, J5 and J6) are NEMA 4X, iP66,
and IP68. Option code J6 is CSA Enclosure Type 4X.
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Rosemount 644
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Performance Specifications

EMC (ElectroMagnetic Compatibility)
NAMUR NE 21 Standard .

The 644H HART meets the requirements for NAMUR NE 21
Rating. (Hardware Rev 26 and later for HART devices.)

Susceptibility Parameter- - ) Influence

HART

ESD + 6 kV contact discharge None

« B8 kV air discharge
Radiated - 80— 1000 MHz at 10 Vim AM < 0.5%
Burst « 1 kVforl.O. None
Surge - 0.5 kV fine-line Nohe

+ 1 kV line—ground (1.0. tool)
Conducted « 150 kHzto 80 MHz at 10V~ <0.5%

CE Mark

The 644 meets all requirements listed under IEC 61326:
Amendment 1, 1998.

Power Supply Effect
Less than +0.005% of span per volt

Stability

RT0Os and thermocouples have a stability of +0.15% of output
reading or 0.15 °C (whichever is greater) for 24 months

Self Calibration

The analog-to-digital measurement circuitry automatically
self-calibrates for each temperature update by comparing the

_ dynamic measurement lo extremely stable and accurate internal

reference elements.

- Vibration Effect

The 644 is tested to the following specifications with no effect
on performance:

Frequency Vibration )
10 to 60 Hz 0.21 mm displacement
60 to 560:Hz 3 g-peak acceleration

Sensor Connections "

644 Sensor Connections Diagram

7,

£234 | 1234 1234
2-wire 3-wire R'[D 4-wire RTD
RTD and ) and Q and Q and mV

* Rosemount inc. provides 4-wire sensors for all single element
RTDs. You can use these RTDs in 3-wire configurations by leaving
the unneeded leads disconnected and'insulated with electrical tape.

644-000B01A
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Rosemount 644

Product Data Sheet
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Dimensional Drawings

644H (DIN A Head Mount)

Shown with Standard Compression Screw Terminals

)
Shown with WAG()@’) Spring Clamp Terminals

Standard
Sensor
Terminals

60 (2.4)

Communication
Terminals Failure Mode Switch (HART)
or Simulation Switch

{Founparion Fieldbus)

Power
Terminals

33 (1.30)
I

~ Threaded-Sensor Universal Head
(Option code J5 orJe) - -

12 (4.41)

Bolt Mounting,
2-inch Pipe

Note: A “U” Bolt is shipped with each universal head unless assembly

WAGO Spring
Clamp Sensor

60 (2.4)

Meter L 24 (1.0)
Connector 24(1.0)

Communication’

- Terminals Failure Mode Switch (HART)

or Simulation Switch
{FounDATION Fieldbus)

Power
Terminals

Integral DIN Style Sensor
‘Connection Head

Note: The DIN Style Integral sensor connection head is only available

' i
Label 96 (3.76) ,’...\\ I
‘mmmuum; 154
Mone o 4.09
95 (3.74) - =) (409

og O \
LCD "
Display T B 1
/—————— Meter Cover 5
prarnnadian —— (+
¢ 103 (4.03) with LCD ;
Standard Display N
Cover i
+
316 SST“U” i

option X1, X2, or X3 is ordered. Since the head is integrally mounted to the thraugh Volume 2 of the Rosemount Temperature Sensors and
sensor, it may not need to be used. Accessories Product Data Sheet (document number 00810-0101-2654).

Dimensions are in millimeters (inches)
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Rosemount 644

FounpaTtion FIELDBUS SPECIFICATIONS

Function Blocks
Resource Block o -
+ The resource block contains physical transmitter information .
including available memory, manufacture identification, device
type, software tag, and unique identification.
Transducer Block
+ The transducer block contains the actual temperature
measurement data, including sensor 1 and terminal
temperature. it includes information about sensor type and
configuration, engineenng units, linearization, reranging,
damping, temperature correction, and diagnostics.
LCD Block
« The LCD block is used to configure the local display, if a LCD
Display is being used.
Analog Input (Al)
+ Processes the measurement and makes it avaitable on the
fieldbus segment "
« Allows filtering, alarming, and engineering unit changes.
PID Block
+ The transmitter provides control functionality with one PID
function block in the transmitter. The PID block can be used to
petform single loop, cascade, or feedforward controt in the
field.

Block Execution Time {milliseconds)
Resource -

Transducer -

LCD Block -

Analog Input 1 45

Analog Input 2 45

PID 1 60

.

Turn-on Time

. _Petformance within specifications in less than 20 seconds after

”'"pdwer is applied, when damping value is set to 0 seconds.

Status
If self-diagnostics detect a sensor burnout or a transmitter failure,

" the status of the measurement will be updated aceordingly. Status

may also send the PID output to a safe value.

Power Supply .

Powered over FOUNDATION Fieldbus with standard fielobus power
supplies. The transmitter operates between 9.0 and 32.0 VDC, 11
mA maximum. The power.terminais are rated to 42.4 VDC (max.).

Alarms

The Al function block allows the user to configure the alarms to
RI-HI, HI, LO, or LO-LO with a variety of priority levels and
hysteresis settings. M

Backup Link Active Scheduler (LAS)

The transmitter is classified as a device link master, which means
it can function as a Link Active Scheduler (LAS) if the current link
master device fails or is removed from the segment.

The host or other conﬁgurétion tool is used to download the
schedule for the application to the link master device. in the
absence of a primary link master, the transmitter will claim the LAS
and provide permanent control for the H1 segment.

FouUNDATION Fieldbus Parameters

Schedule Entries 251
Links 161
Virtual Communications Relationships (VCR) 12t9

(1} Minimum quantity.

z
Q
I~
3
0

O
S
2
z
2
i

Page 206 of 284



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

Rosemount 644

Product Data Sheet
00813-0100-4728, Rev LA
August 2004

4-20 mA | HART SPECIFICATIONS -
Power Supply

External power supply required. Transmitters operate on 12.0 15
42.4 V dc transmitter terminal voltage (with 250 ohm load, .

18.1 V dc power supply voltage is required). Transmitter power
terminals rated to 42 4 V de. '

Load Limitations -
Maximum Load = 40.8 X {Supply Voltage - 12.0)(1}

4-20 mA dc
1240
— 1100 —
g 1000
S 750 HART and Analog
§ 500 — Operating Range
|
2050 N Analog Only
1 Operating Range -
10 18.1 30 42.4 P 9 9
12.0 Min
Supply Voltage (V dc)

(1) Without transient protection (optional).

NOTE

HART Communication requires a loop resistance between
250 and 1100 ohms. Do not communicate with the
transmitter when power is below 12 V dc at the transmitter
terminals.

Temperature Limits

Operating Limit  Storage Limit |

With LCD Display —4 10 185 °F -50t0 185 °F
-20to 85 °C -45t0 85 °C
Without LCD Display —40 to 185 °F -58 to 248 °F
40t 85°C ~50'40 120 °C
A
6

Hardware and Software Failure Mode

The 644 features software driven alarm diagnostics-and an - -
independent circuit which is designed to provide hackup atarm
output if the microprocessor software fails. The alarm direction

accurs, the position of the switch

digital-to-analog (D/A) converter,

-(HILO) is user-seleatable using the failure mode switch-H failure

determines the direction in which

. the output is driven (HI or LO). The switch feeds into the

which drives the proper alarm

output-even if the microprocessor fails. The values at which the
transmitter software drives its output in failure mode depends cn

whether itis configured to standa

rd, custom, or NAMUR-compliant”

(NAMUR recommendation NE 43, June 1997) operation. Table 1

shows the configuration alarm ra

nges.

TABLE 1. Available Alarm Range!!!

Standard

NAMUR- NE 43

Compliant

Linear OQutput. 3.9 <} 205 38<i<205
Fail High: 2175 <1< 23 215<1 <23
Fail Low: 35 <1375 35<1<36
(1) Measured in milliamperes.
(2) | = Process Vanable {current outpul)/,

Custom Alarm and Saturation Level

Custom factory configuration of alarm and saturation level is

available with aption code C1 for

valid values. These values can

also be configured in the field using a HART Communicator.

Turn-on Time

Performance within specifications in less than 5.0 seconds after

power is applied, when damping

Transient Protection

value is set to 0 seconds.

The Rosemount 470 preventis damage from transients induced by
lightning, welding, or heavy electrical equipment. For more
information, refer to the 470 Product Data Sheet (document

number 00813-0100-4191).
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Product Data Sheet

00813-0100-4728, Rev LA
Catalog 2006 - 2007 Rosemount 644

644 Rail Mount = = ° R " LCD Display" , i

HART Protocel Only S Head Mount Transinitter

% Captive Mounting
4 l 5
ﬁ J i Sensor . Screws and Springs
LS S e Terminals T
8’2
(3.2) A
. Power
=2 Terminals -
LCD Display -
.

Mounting

Universal Clip for Mounting to a Wall or a Rail Head Mount
(part number 03044-4103-0001) . G-Rail {asymmetric) Top Hat Rail {symmetric)

Mounting Mounting
Hardware Hardware
G-Rail
Grooves
Screw Holes = Transmitter ! | Transmitter
Top Hat Rail for Mounting !
Grooves to a Wall

i
i
i
i
i

@ Rail Clip w Rail Clip

Note: Kit (part number 00644-5301-0010) includes
mounting hardware and both types of rail kits,

644H Retrofit Kit

3044-4001A01B, 644-5302B01A, DO2A

o
7

v Existing Threaded Sensor &
Connection Head @
(former option code L1) b
X
. / RN 2 o
. N <
~
/ / . ©
/ / LA b3 o
é . -‘:»,‘._ 43 e - 8
: @
) Kitincludes replacement | S
o bracket and screws. 8
S
<
3
o«
Note: Kit (part number 00644-5321-0010) includes a new mouating
bracket and the hardware necessary to facilitate the installation.
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Product Data Sheet
00813-0100-4728, Rev LA

Rosemount 644 Catalog 2006 - 2007

Ordering Information

@ = Available
- = Not Ayailable.. .

“Mode! Product Description
644 Smart Temperature Transmitter
Code Transmitter Type
Head Mount (suitable for mounting in the. field with enclosure options below)

SRR L b

Head Rail
e | e
Code - Product Certifications ) : ' o - A FF A F
Hazardous Locations Certlf'cates (consult factory for availability) '
NA No approval o ej|o
ES FM Explosion-Proof e o - -
15" FM Intrinsic Safety. (iriclides standa FISCO for Fieldbus. units) e »l|eo -
k5()  FM Intrinsic Safety and Explosmn—Proof combination (mcludes standard | S and FISCO for Fieldbus unns) o o - -
18()  CSA Intrinsic Safety (includes standard .S, and FISCO for Fieldbus units) - : o oo
Ke(!)  CSA intrinsic Safety and Exploslon~Proof combination (includes standard 1.5. and FISCO for Fieldbus units) o o - -
E1 ATEX Flame-Proof . o o - -
N1 ATEX Type n ) e o - -
NC ATEX Type n Compenent o oo -
ND ATEX Dust Ignition—Proof e o - -
1100 ATEX intrinsic Safety (includes standdrd 1.S. and FISCO for Fieldbus units) e oo -
E7 SAA Flame-Proof * o) - -
172X SAA Intrinsic Safety (includes standard 1.S. and FISCO for Fieldbus uriits) o efle -
N7 SAA Typen e o - -
i2®  CEPEL intrinsic Safety s o - -
E4@) 1S Explosion-Proof o o| - -
143 JIS Intrinsic Safety o % -
.. Options B A F '

Plant Web Software Functionality

AQ1 Regulatory Control Suite - 1 PID Block - ) - el - -
Assembly

XA Sensor specified separately and assembled to transmitter o o - -
Local Display (644H only)

M5 LCD Display e o - -
Enclosure

J58)  Universal Head (junction box), aluminum alloy.with 50.8 mm (2-in.) 315.SST pipe bracket (M20 entries) o o - -
JB8®  Universal Head (junction box), aluminum alloy with 50.8 mm (2-in.) 316 SST pipe bracket (/2-14 NPT entries) o o - -
J7®  Universal Head (junction box), cast SST with 50.8 mm (2-in.) 316 SST pipe bracket (M20 entries) e o - -
Jald Umversal Head (junction box) cast SST wz(h 50.8 mm (2-in.) 316 SST plpe bracket (‘/2—14 NPT entrles) e o - -
S1 Head: Palist i ENET shitries) U ; - e - -
S2 (‘/2-14 NPSM entries) o o - -
S3 ‘CerhéctioniHes ; 2 LR 1 SIS
S4 Connection Head, Polished Stalnless Steel (M20 x 1.5 conduit entiies, M24 x 1.5 head entry) ° - -

Configuration Options

C1 Factory configuration date, descriptor, and message fields (“Configuration Data Sheet” on page 21 required). o o0 -
c2 Transmitter-sensor matching, trim to specific Rosemount RTD calibration schedule (CVD constants) e ole -
At Analog output levels compliant with NAMUR-recommendations NE 43: June 1997: high alarm configuration e -] -
CN Analog output levels compliant with NAMUR-recommendations NE 43: June 1997: low alarm configuration e -1 -
c8 Low Alarm (standard Rosemount alarm and saturation values) o -[e -
F6 60 Hz line voltage fitter e ole -
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; FLOW VS DIFFRENTIAL PRESSURE CURVE
) :

=

%

z

0.00 50000 1600.00  1500.00 2000.00 2500.00 3000.00
DIFFERNTIAL PRESSURE IN MM OF WC
1 CUSTOMER M/S THERMAX LIMITED
2 P.O.NO. : E-MAIL ENQUIRY DT 26.09.2000 ‘
__________ 3 PROJECT . ;. _ ... _PRAGATL-lICCRP1SOOMW{NOMINALY. .. __ ...

4 JOBNO. : .
5 TAGNO, T i . 1 LI
6 SERVICE : TREATED SEWAGE
7 O.PLATELD. 3140 mm

8 FLOW EQUATION WITH CONSTANT DENSITY OF 1000.00 KGM3

s 0.28 x SQRT (DP)
9 FLOW EQUATION WITH CHANGE IN DENSITY

W= K x SQRT({DP}) WHERE DP IS IN MM OF WC & FLOWIN MWHR

W= K x SQRT (DP) x SQRT (ROH) WHERE ROH I8 IN KGM3

= 0.008222 x SQRT (PP} x SQRT (ROH}
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THERMAX DOC NQO, BHEL DOC NO. OC.NO. 63G12X

PE-VO-314-15%-A301 REY NGO 0°

SHICEDDOLT
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) b INDEX FOR ULTRASONIC LEVEL TRANSMITTER
SR TAG NO TANK TaNKmoc|  Temp | TANKHEIGHTIN FLUIED REMARK
NO. MM
F PEC REFER SFEET
1 L1.78 LIME SLARING TANK -T 1070 A - RCC AMB 2200 LIME ORS E(‘IFIC}:\‘T(;O(S EFER SFEE
FOR SPECIFICATION REFER SFEET
2 LT.752 LIME SLAKING TANK -T 1070 B RCC Ab1B 2200 LIME ¢ NO%S
Ri SFEET
3 LT 722 LIME DOSING TANK - T 1080 A RCC AN 2100 LitaE FOR SPECIFIC?‘TS%Q EFER SFEE
. e FEET
a Li-73¢ AR DOSING TANK T 1080 B R ~RE 2100 LIME FOR SPECIFICATION REFER SFEET
NO 03
FOR SPECIFICATION REFER SFEET
S LT-75% LIME DOSING TANK -T 1080 C RCC ANE 2100 LIME ¢ CNOC())’; £ SFEE
. OR SPECIFICATION REFER SFEET
6 LT-758 FeCL3 DOSING TANK - T 1090 A RCC AMB 2400 FeCL3 F ¢ NOCZJ'; RSF
F PECIFICAT REF FEET
7 LT-757 FeCL3 DOSING TANK - T 1090 B RCC AMB 2400 FeCL3 OR SPECI ICF'\«;%F; EFER SFEE
FOR SPECIFICATION REFER SFEET
3 L7758 FeCL3 DOSING TANK - T 1080 C RCC AMB 2400 FeCL3 E CF'\\‘O%’; SFEE
Bl
o R S LOGING TANK T 1100 A FASIRL AN 2600 PE FOR SPECIFICATION REFER SFEET
NO 03
< N
10 Li /60 PE DOSING TANK T 11008 MSHL AME 2600 PE roR PECIF!C/:\‘ngg REFER SFEET
Note 4 tlange shall be supplied along with the tapk 47 countar tlange of 27
FIPTIF readed connection for fiting the instrume nt sral be suppuedi Thermax WWS scope)
>
ory R ? 2'2:20100 5KS AR AVS
MAKE « 15t i " ; 22101:2010 SKS AP AvS
-
THERMAX CIMITEDR G CNO 630128 o 17,08/2009 3KS APU AVS
Watl A Voaste hunenieac Fe Date Prepd b, Ckd by App by
T s A o SR O e ST
i RIS I BTSN T Voo EGGL T Y F
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Ultrasonic Level Transmitter Specification Sheet

3r|identification

Specification

Geneial

|t take

S LATIITS BUTYET e
T Jtrasenmic Type Level “ransnmitier
3|Type SMAFRT wath lecal indi ation - 2 wire
Transmitter

4
Accuracy

1 026 % Of Measured Cistance tor > 1m
£ 25mm-m

5|Level Range

Reter index (sheet no 02)

8] Maximun Span Limat

Qo 1im

QOutput

4-20 mA with HART comrmunication

8power Supply

12-30v0C

Process connections

9| Level Resoluton Better than 1 mm

10 Bianking Distance s Dead Zone 03m

'|Process Pressure Ratng -0 2510 8 bal

20trocess Temperature 5 3010 7C C

3lupdate interva: o - 1 seconc = N ]
t4lBeam Angle 3

15 Temperature Compensation Automatc Integral Opninal remote sensor for dynanic

18| Local Indication Digial LCD Indication in Engineenng Unit

7 2 "NPT Thread

18]Electncal connections / Condut Entry

PLUG & SOCKET TYPE X 2Nos

Material Of Construction

AN
Sensing Element

PVDE

to

O)Cover Seal

Siicon Ruober

2" zensor Boay EPDM

22enciosure f Housing NEMA 4£ IPE6, Polyurethane-covered Alunynun,
Accessories

B Tag Plate lsxavmess Sieelengravec Tag Plate

Cettheates

artates | i er
P
HLUIBINEC L (CLE SOVER PROSEC: 1360 L1 2 2:3:2010 SKE AP
Liai [ 2301201 oKS APy .
THERLA, LIBTED i R = e Tre oL
St S A asTe BT A . e oo kAT Bk DL Re. [ale Dieca b, s hwal,
S s ¢ s AT Ve SRR, > PR i
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Product Data Sheet

00813-0100-4840, Rev. AA .
May 2007 . Rosemount 3100 Series

Rosemount 3100 Series
Ultrasonic Level Transmitters

The Rosemount 3100 Series is a loop-powered
ultrasonic transmitter designed for reliable
continuous level measurement.

THE 3100 SERIES FEATURES:

« Non-contacting measurement with no
moving parts.

* Integral LCD and push-buttons as standard
for on-site programming,

» Continuous measurement of level or
distance-to-surface. Volume or open channel
flow calculations for models 3102 and 3105 { !

2 integral signal relays for model 3102. T é
+ Easy to install and configure. ¥
» Rugged aluminum housing and PVDF wetted -

material,

+ 2-wire dc loop-powered.

\ PR
FIELD COMMUHICATIONS PROTOCOL [

s VAT

Contents
Measurement Principle . .. . . page 2
Special Features . . . . Ce e page 2
Selecting a Rosemount 3100 Seneé ir:énsmitter . . page 4
System Integration o . A page 5
Installation Best Practices. . S . page 6
Specifications . . S . .. page 8
Temperature and Pressure Ralings . . page 10
Load Limitations . page 10
Product Certifications page 11
Dimensionai Drawmgs page 13
Ordering Informaiion page 14

'.ln
.
.

ROSEMOUNT | | EMERSON

wivsa resemount.com
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Rosemount 3100 Series

Product Data Sheet
00813-0100-4840, Rev. AA
May 2007

Reliability in a Universal Package

The Rosemount 3100 Series is a liquid level
transmilter based on ultrasonic technology making it
suitable for many liquid applications.

MEASUREMENT PRINCIPLE

Ultrasonic pulse signals are transmitted from the face
of the transmitter, and are then reflected from the
tiquid surface. The transmitter 'listens’ for these
reflected signals (echoes) and measures the
time-delay between transmitting and receiving.

The distance to the liquid surface is automatically
calculated by using the computed time-delay.

Distance = Speed of sound in air * (Time-delay / 2)

An integral temperature
sensor continuously
measures the air
temperature around the
transmitter, and uses this
to compute the speed of
sound in air, thereby
automatically
compensating Distance
for temperature effects.

Models 3102 and 3105
have the option of a
Remole Temperature
Sensor for dynamic
temperature
compensation.

o “
— e S—

| -

Distance

Level

The Distance measurement can be output through
the 4-20mA or HART output.

Level Measurement

When programmed wilh the bottomn reference of the
application - usually the bottom of a tank - the
transmitter will calculate the liquid depth (Level;

The calculated Level can be output through the
4-20mA or HART output
Volume Measurement

Models 3102 and 3105 can also calculale the volume
of liquid in a tank. The transmitter has a library of
profile shapes for sefection

The calculated Velume can be output thiough the
4-20mA or HART culpui

38}

Open Channel Flow Measurement

Models 3102 and 3105 can also calculate the rate of
liquid flow in an open channel. The transmilter has a
library of standard open channel flow structure
profiles, but can also support a user-defined flow
profile that is plotted or calculated.

The calculated Flow Rate can be output through the
4-20mA or HART output.

It is possible to enter a 10-point strapping table for
non-standard tank shapes and flow structures.

SPECIAL FEATURES

Advanced software features

+ Learn routine (false echo registration)

Manually teach the transmitter to ignore up to four
false echoes, caused by the pulse signal reflecting
off obstructions, until the actual level is seen.

«  Empty tank mapping
When a tank is empty, automatically teach the

transmitter up to four false echoes, without the
need for user interaction

= Present depth

When the tank is not empty, the bolttom reference
can be automatically reset to be the sum of a
user-entered (known) present depth and the
distance to the surface,

» Setas empty

When the tank is known to be empty, the bottom
reference can be automatically reset to be the
measured distance.

»  Distance offset

The distance to the surface can be a#justed by a
user-entered postitive or negative offset value

+  Level offset

The level can be adjusted by a user-entered
positive or negative offset value.

*  Bottom blanking

If there 1s an obslruction on the hottom of a tank.
the false echoes canbe avoided by specriving an
area to ignore.

Relays on mode! 3102

-~ Twontegral relays for contral funchtionality
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Rosemount 3100 Series

integral display and push buttons {ali models)

The central area of the display allows up to five
alphanumeric characters to be displayed. This is
either the measurement or data to assist when
programming.

To the left of the central area, on Model 3102 and
3105 only, there are four arrow icons, only one of
which will be illumimnated at any one time to indicate
the duty chosen by the user:

D (Distance-to-surface)

= L {Level
+ C (Content / Volume)
+  F (Flow)

To the right of the central area, on Model 3102 only,
there are two arrow icons that indicate the status of
the transmitter relay outputs RL1 and RL2.

When illuminated, they indicate that the relay contact
is closed.

Under the central area is a list of units of
measurement. The transmitter will illuminate only
those characters applicable to the units of
measurement chosen.

To the right of the measurement units is an echo
received icon made up of 3 arc segments that
continuously indicate the strength of the echo
received (minimum, average, and good).

RL1
RL2

LMz amax

Integral push-buttons and display
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Selecting a Rosemount 3100 Series transmitter

Overview of models

Choose model 3101 for simple level or distance
measurements over a range of 1-26 ft (0.3 - 8 m),
and a 4-20mA signal output.

Choose model 3102, with 2 integral relays, for level
or distance measurements over a range of 1 - 36 ft
(0.3 - 11 m). Also features volume and open channel
flow calculations, and a 4-20mA / HART output.

Choose the Intrinsically Safe certified model 3105 for
level or distance measurements over a range of
1-36ft (0.3 - 11 m)in hazardous areas. Also
features volume and open channel fiow calculations,
and a 4-20mA / HART output.

Housing

The housing is available in aluminum, and has
two Yzinch NPT cable/conduit entries.

Option of M20 x 1.5 conduit/cable adaptors.

Wetted parts are made of corrosion resistant PVDF

Process Connection

Threaded Connection
Threads: 2-inch BSPT or 2-inch NPT

Optional flange accessories: See page 17.

Aluminum
Electronics
housing

112" NPT

2" mounting conduit threads

thread
PVDF transmitter wetted part

Electrical connections
{For full specification. see page 8)
Power supply

The 3100 Sernies requires an external power supply:
310112 - 30 Vdc
3102° 12 - 40 Vdc
3105 12- 40 Vdc, (12 - 30 Vdc in hazardous area)

o

Signal output

Model 3101 has an analog 4-20mA output, which is
powered by the voltage supplied to the transmitter.

Models 3102 and 3105 have a 4-20mA output with
HART® communication. This is powered by the
voltage supply to the transmitter.

Relay outputs

Model 3102 has two relay outputs, which are
powered by the voltage supply to the transmitter

Remote temperature sensor

All models have an integrated temperature sensor for
automatically compensating for temperature effecls.

Models 3102 and 3105 have support for connecting a
Rosemount Remote Temperature Sensor, which is
an optional accessory (see page 17). When used, 1t
automatically overrides the integral sensor and
provides dynamic temperature compensation.

Measurements and Calculations

3101. Level, or distance to the surface.

3102: Level (or distance), volume, open channel flow.
3105: Level (or distance). volume. open channel flow
Measurement range

3101:1-26f(0.3-8m)

3102:1-361t(0.3- 11 m)

3105:1-36ft (0.3 - 11m)

Product certifications

(For a summary of certifications, see page 11.)
Non-hazardous area installation

3101 and 3102 are available for

+  FMand CSA Ordinary Location installation.
Hazardous area installation

3105 is available for:

+  FMIntrinsically Safe/Non-incendive installation

«  CSA Intrinsically Safe/Non-incendive installation
= ATEX and |{ECEx Intrinsically Safe mstailation

NOTE: ' ) '
Product certifications are selected using the Ordering
Information (see page 14 onwards).
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Rosemount 3100 Series

System Integration

The Rosemount 3100 Series transmitter uses the
same two wires for power supply and
commurnication

The 3100 Senes requires an external power supply
« 3101 1210 30 Vdc
+  3102: 12 t0 40 Vdc
+ 3105: 12 to 40 Vdc {30 Vdc in hazardous area).

2 Relay outputs
{3102 onlv)
% 3100 Senes

Liansnnties

751 Display

Measurement data is iransmitted as an analog
4-20mA signal as standard.

On models 3102 and 3105, a digital HART® signal
superimposed on the 4-20mA signal.

3

Remato te 1mociaiare seinos i

SINGT el i v only,

3490
Cuntrailer

The Rosemount 3100 Series
o e, . transmitter powers PlantWeb® with
L3 A easier configuration, lowerinstallation
_POWERS s S :
PlantWEb costs, higher reliability and device
s diagnostics that enable predictive
. ‘. e intelligence, reduce operaling costs

and improve plant availability

374 Field
COMMLMNE ator

HAR T modom

ARS{TM) Suite
Intelhgent Device Manages
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-

Installation Best Practices

Correct location of the transmitler is essential for the
reliable operation of any ultrasonic level
measurement system.

NOTE:
The Rosemount 3100 Series is designed to be
mounted in a non-metallic fitting or flange. Please

check optional PVC flange accessories on page 17.

Mounting considerations

a) The transmitter should be mounted above the
hguwd surface using the 2-inch thread provided.
To facilitate mounting, optional flanges are
available as an accessory - see page 17

b) Mount the transmitler as near verlicat as possible
to ensure a good eche from the liquid surface for
maximum echo size received.

c) Obstructions within the beam angle generate
strong "false-echoes”; wherever possible, the
transmitter should be positioned such that false
echoes are avoided,

d) To avoid detecting unwanled objecls in the tank
or well. it is advisable to maintain a distance of at
least 4.3 inches (0 11 metres) from the centre
Jine of the transmitter for every metre range to the
obstruction

e) Itis recommended not to mount the transmitter
closer than 12 inches (0.3 metres) to the wall to
avoid losing echo size.

f) Avoid applications where heavy condensation
could form on the transducer face.

g) If the transmitter is mounted in a stand-off or
nozzle, it is always preferatle that the transmitter
face protrudes at least 5mm inta the tank. If this
Is not possible, see “Mounting n a nozzle” on
page 7

hy Inenvironments vwhere direct sunlight can cause
migh surface temperatures on exposed
Instruments, tt s recommended to use a suitable
sun-shade.

! Use non-metallic
\l fitting / flange

/

c C Min. = 0.3m (12")

0.11m/m
(1.3"/ft)

Liquid surface conditions

a) Foaming liquids can reduce the size of the
returned echo as foam is a poor ultrasonic
reflector. It is always preferable to mount an
ultrasonic transmitter over an area of clear liquid

b) Beware of mounting the transmitter directly over
any inlet stream.

¢) Liguid surface turbulence is not normally a
problem unless it is excessve. In most cases, the
effects of turbulence are minor, with excessive
turbulence being catered for by fine-tuning the
transmitter on site if necessary.

d) A still-pipe can be used to avoid foam and
turbulence.

In-tank effects

a) Stirrers or agitators can cause a vortex. Always
try to mount the transmitter off-centre of any
vortex to maximise the return echo.

b) As stirrer blades become uncovered. they will
create echoes as they pass through the
ultrasonic beam. The transmitter can be tuned
on-site to ignore these false echoes.
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Mounting in a nozzie It is important that the bottom reference of the
transmitter is related to the centre of the invert of the

Use non-metallic primary device (see below), and NOT the distance to

fitting / flange the channel bottom directly below the transmitter.

77777777
, , } — Transmitter front face
L
€ » i Primary device
) D I (e.g. flume, weir) invert
NOTES: -
TABLE 1. o .
n ozzlé Diameter Size (D) Maximum Nozzle Length (L) +  Theliquid surface at the point of measurement
— wewEvey must have a stable, smooth surface and uniform
D50 (21nch) 18mm (3/47) approach velocity. It must not be affected by
DN8O 13 1neh; 100mm () baffles, foam, hydraulic jumps or any other object
DN10G (£ inch) 100mm (4 ) likely to cause flow disruption
DN125 (5 inch) 200mm (8" ,
DNT50 18 inch) A50mm (147 - The primary element should be free from any

situation where it is likely to 'drown' (refer to
relevant Standard for further information)

Cpen Channel Fiow instaliations
{Models 3102/3105)

There are normally two distinct parts to an open
channel flow measurement system; the primary
element (flow structure) and the secondary element
(head measurement instrumentation) For accurale
open channel flow measurement, both parts of the
system must be insialled accurately.

The transmitter should be positioned at the correct
distance upsiream from the flow structure at a height
that 1s at teast equal to the maximum flow depth plus
the blanking distance (dead zone) of the transmitter
(see below)

A minimum dist®hce of 0.31m is recommended.

|
!
P Himax + 0.31m
:

i

—

THmax |

* 3

~J
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Specifications

F;; t Rosemount 3100 Series level transmitters;
Model 3101 for Level and Distance measurement
IModei 3102 for Level, Distance, Volume. and Open channel flow measurement with 2 sntegral signai

relays.
Model 3105 for Level, Distance, Volume, and Open channel ftow measurement for hazardous locations.
Measurement principle Ultrasonic, time-of-flight.
easyring performance | ‘

Measurement range Model 3101 1-26ft(0 3-8 m)
Model 3102: 1-36ft(0.3- 11 m)
Model 3105: 1-36t (0.3 - 11 m)
Level resolution Better than /16" (1 mm)
Level accuracy Mode! 3101: +0.2in. (5 mm)for <3.3 ft (1 m).

+ 0.5% of measured distance for >33 ft (1 m)
Models 3102 and 3105 =0 1jn. (2.5 mm) <3 3 ft (1 m),

- . v T s

| Blanking distance (Dead Zong) 12°40.3m)

‘ Update interval 1 second

isplayl Configuration . _II

4/5 digit display for live measurement, and for configuration purposes
Output Units For Level or distance-to-surface: m. ft, in. or none

For Contents: |, m3, gal, or #3

For Flow. lis, m, m>hr, gal/s, gal/m, ft3/m (cfm), ft3/hr. or none
Qutzul Variables Medel 3101. Level, or distance-to-surface

Model 3102 Level (or distance-to-surface), Content (Volume}, and Flow.
Model 3105: Level (or distance-to-surface), Content (Volume), and Flow.
Configuration tools Standard integral push-buttons with LCD.

Rosemount hand-held communicator Modet 275 or 375,

Rosemount 3490 Series unjversal controt unit.

Rosetmount AMS(TM) Suite

Integral Display

Loop-powered (2-wire)
Mode! 3101 12 - 30 Vde
Model 3102: 12 - 40 Vdc

Power supply

Model 3105: 12 - 40 Vdc (non-hazardous area), 12 - 30 Vdc {hazardous area).
Earthing None required. J
Current Output Model 3101: Analog 4-20 mA

Mode! 3102: Analog 4-20 mA, HART®
Model 3105: Analog 4-20 mA, HART®.

Signal on alarm Standard: Low = 3.75 mA. High = 21.75 mA
Namur NE43: Low = 3dmA. High = 22.5mA
Soaturation levels Standard: Low = 3.9 mA. High=20 8 mA,
Namur NE43. Low = 3 8 mA. High = 20.5 mA
Relay oulput ton 3102 mode's 2 atcgral signal relays, SPST rated 1A @ 30VDC (inductive) and 2A @ 30VDG resistive: )
Electiical parameters U =30V, =120mA, P, =082 W, L =108y, C,=0nF. i
' Caole entry o 2 - 14 NPT conduit entnes for cable glands. Option: M20 x 1.5 conduit/cable adaptor
Output Cabling ).

Single twisted-pair and shielded, min. 0.22 mm? (24 AWG

max. 1.5 mm* (15 AWG

).

PVEGF
Polvurethane covered Alummum, i

Siticone rubber i

316 Stanless Steel - 7 R }
_LEF’DM_ _ i !

Page 229 of 284



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

Product Data Sheet

00813-0100-4840, Rev. AA R
May 2007 * Rosemount 3100 Series

echanical ; |
.

Mounting thread size 2" NPT, or 2" BSP. Optional flange accessories available.

Measuring

Mode! 3101:
Automatic Integral temperature compensation,

Model 3102:

Automatic Integral temperature compensation. Optional remote temperature sensor for dynamic
temperature compensation. ¢

Model 3105:

Automatic Integral temperature compensation. Optional remote temperature sensor for dynamic
temperature compensation. @

Temperature compensation

FAmbienl temperature Model 3101:;
-4 °F to +158 °F (-20 °C to +70 °C)
Models 3102 and 3105:

-40 °F to +158 °F (-40 °C to +70°C) ®
Process temperature Model 3101:

-4 °F 1o +158 °F (-20 °C to +70 °C)
Models 3102 and 3105:

<22 °F 10 +158 °F (-30 °C to +7C °C}
|4 1o ~44 psi (-0 25 to 3 0 bar;

Process pressute

_lngress protection NEMA 4X. IP 66
Electromagnetic compatibility ENE1326 (Class B)
Certifications CE-mark, FM, CSA, ATEX, or IECEx - dependent on order code

i1) Temperature. 20°C, Pressure: 101 3 KPa (atmospheric pressuie). and Refative Humudity 65%
{2) See page 17 for optional accessories
(3} See page 11 onwards tor appioval temperature ranges
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Temperature and Pressure Ratings

The process temperature/pressure rating depends
on the design of the transmitter in combination with

the flange materials.

Pressure
psi {bar)
44psi T
(3 bar) [
4 psi Temperature
(-0.25bar) ) FCO
~4°F {-20°C) on 3101 158°F

-22°F (-30°C) on 310213105 (70°C)

Process temperature and pressure diagram for Rosemount 3100 Series

Load Limitations

A HART® Communicator requires a minimum load resistance of 250 Ohm within the loop in order to function
properly. Communication with Rosemount 3490 Universal Controller does not require additional resistance. The
maximum load resistance can be determined from these diagrams:

Non-Intrinsically Safe Installations Intrinsically Safe Instalfations

R (Ohms) R (Ohms) R {Ohms)
A 4 4
1244 ] 1244 _]- 1244 -]
800 —{ 800 —¢ - — — - -
| 2 e 3 QU 7/,/! -
[ ] [*s] /
! s00 | i 400 — . !
l g | =} S y Pl
| o~ i o P o
- UiV) 0 ! Y » U(V) 0 ‘ ; » U(V)
v T l | |64 i é T
12 20 30 40 ] 12 20 30
Mode! 3101 Modets 3102 and 3105 Moder 3108
NOTE .

R = Maximum Load Resistance
U = External Power Supply Voltage
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Product Certifications

ORDINARY LOCATION CERTIFICATION
FOR FM (MODELS 3101/3102)
- APPROVAL PENDING

G5 Project ID: 3024095
The transmitter has been examined and tested to determine
that the design meets basic electricat, mechanical, and fire
protection requirements by FM. a nationally recognized
testing laboratory (NRTL) as accredited by the Federal
Occupational Safety and Health Administration (OSHA).

ORDINARY LOCATION CERTIFICATION
FOR CSA (MODELS 3101/3102)

G6  Project ID. 1878089
The transmitter has been examined and tested to determine
that the design meets basic electrical, mechanical, and fire
protection requirements by CSA, a nationally recognized
testing laboratory as accredited by the Standards Council of
Canada (SCC).

EUROPEAN DIRECTIVE INFORMATION

The EC declaration of conformity for all applicable
European directives for this product can be found on
the Rosemount website al www.rosemount.com. A
hard copy may be obtained by contacting your local
sales office.

ATEX Directive (94/9/EC)
Complies with the ATEX Directive.

Pressure Equipment Directive (PED) (97/23/EC)
3100 Series is outside the scope of PED Directive.

Electro Magnetic Compatibility (EMC) Directive
ENB1326 (Class B)

CE-mark

Complies with applicable directives
3101, 3102 (EMC)

3105 (EMC. ATEX)

]

HAZARDOUS LOCATIONS
CERTIFICATIONS (MODEL 3105)

Factory Mutual (FM) Approvals

Factory Mutual (FM) Intrinsically Safe

Approval

15 Project ID: 3024095
Intrinsically Safe for Class I, Div. 1. Groups A, B, C and D
Intrinsically Safe for Class |, Zone 0. AEx 1a IIC
Temperature Code: T4 at +60°C. max ambient
Temperature Code. T6 at +55°C. max ambient

Control Drawing: 71097/1216
Ui=30V,li=120mA, Pi=082W.Li= 108 uH, Ci= 0 pF

Factory Mutual (FM) Non-Incendive

Approval

15 Project ID: 3024095
Non-Incendive for Class [, Div. 2, Groups A, B, C and D
Non-Incendive for Class I. Zone 2, AEx nA IIC
Temperature Code: T4 at +60°C. max ambient
Temperature Code: T6 at +55°C. max ambient

Control Drawing 71097/1216
Wr=30V,li=120mA Pi=0.82\W Li= 108 yH, Ci=0uf

Canadian Standards Association (CSA)
Approvals

Canadian Standards Association {CSA)
Intrinsically Safe Approval
16 Project iD: 07 CSA 1878089
Intrinsically Safe for Class |, Div 1, Groups A, B, C, and D
Intrinsically Safe for Ciass 1, Zone 0. Ex ia IIC
Temperature Code:
T4 (Tamp -40°C to +60°C)
T6 (T4 -40°C to +55°C)

Contro! Drawing. 71097/1218
Ui=30V li=120mA Pi=082W Lt=108 uH, Cr = 0QuF

Canadian Standards Association {CSA)
Non-Incendive Approval
6 Project 1D: 07 CSA 1876089

Non-tncendive for Class 1, Div 2. Groups A, B, C. anc D

Non-Jncendive for Class . Zone 2 Ex nL !1C
Temperature Code
T4 (T -40°C 1o +60°C)

T6 (T, -40°C 10 +55°C
amb

Conirel Drawing 71037/121¢8
Ui=30V =120 ma Pr=0%2 ’ L= 128 e Cr= Ouaf
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. PE-TS-314-158-A001M

Rosemount 3100 Series

Product Data Sheet
00813-0100-4840, Rev. AA
May 2007

ATEX Intrinsically Safe Approvai

1

Certificate: Sira 06ATEX2260X
Intrinsicalty Safe for 1l 1 G, EEx1a HC
Temperature Class

T4 (T, -40°C to +60°C)

T6 (T, -40°C to +55°C)

anl

Ui=30V, li=120mA, Pi=0.82W, Li=108 uH. Ci=0uF

Special conditions for safe use:

1

All transmitter models have external plastic parts, which
could present a risk of ignition due to electrostatic charge
build-up. They shail not be directly installed in any process
where its enclosure might be charged by the rapid flow of
non-conductive media.

All transmitter models shall only be cleaned with a damp
cloth.

When the transmitter housing uses aluminum alloy in its
construction, this presents a risk of ignition due to impact
and shall be taken into consideration on instaliation and use.

IECEx Approval

i7

Certificate: IECEx SIR 06.0068X
Intrinsically Safe for Zone 0, Ex ia lIC
Temperature Class:

T4 (Tymp -40°C to +60°C)

T6 {T e -40°C to +55°C)

Ui=30V li=120mA Pi=0.82 W, Li=108nH, Ci=0puF

Special conditions for safe use:

1

~>

All transmitter models have external plastic parts, which
could present a risk of ignition due to electrostatic charge
buitd-up. They shall not be directly instalied in any process
where its enclosure might be charged by the rapid flow of
non-conductive media.

Al transmitter models shall only be cleaned with a cloth

When the transmilter housing uses aluminum afloy inits
construction, this presents a risk of ignition due to impact
and shall be taken into consideration on installation and use.
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Product Data Sheet
00813-0100-4840, Rev. AA

May 2007 Rosemount 3100 Series

Dimensional Drawings
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Product Data Sheet

"3&53/136%1700‘4840’ e A Rosemount 3100 Series

Model Code 3102, Level, Volume or Flow of liquids

. Product Description
Ultrasonic level transmitter with 2 integral relays
. Signal Output , ' ‘ ' S|

Housing Material i |

Polyurethane-covered Aluminum
Conduit/ Cable Threads |

Y% - 14 NPT
M20 x 1.5 adaptor
. Wet-side material ' .
! Process COnnecﬁob ' : ! i L '
2" NPT thread !
2" BSPT thread '¥

G | Certificates

A No certification

5 FM Ordinary Location
G6 CSA Ordinary Location

i Options

Alarms

C4 Namur olarmy and saturation fevels; high alarm.

Cs Namur alarm and saturation leveis: o~ alarm,

C8 Low alarm setting with standard Rosemount alarm and saturation levels.
Tay Plate

ST Stainless Steel engraved tag plate

VT Laminaled paper tag plate

11) Choasing this option unphes US (Impenial) units of measurement are required for the default configuration.
i2) Choosing thus option implies Metiic units of measurement are required for the default configutation

Example mode! order code: 3102-H-A-1-F-RC-G5-C4-ST
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THERMAX

REPLIESTO THE COMMENT ON ROTAMETER. DATA SHEET REV 00 VIDE MAIL DATED 31/08/09

PROJECT: PRAGATI-I11 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: WHJBA0O015 REV.00

ROTMETER
SNO COMMENT THERMAX REPLY REMARKS
I Pipe material CS Noted & data sheet is revised accordingly
I Tube in SS 316 Borosilicate glass is suitable for application & same
is mention in data sheet
o Rotameter is for water application. Hence frame is
I | Frame & wetted part is in SS 316 in MS & wetted parts is in CS is suitable for process
Application.
[v | Hosing protection class: IP-55 Noted & Confirmed
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SSF PLANT
REVISED AS PER

1 8/9/2009 BHEL COMMENT SKS APU AVS

0 14/8/2009 | FOR APPROVAL SKS APU AVS
Rev. No Date Description Prepared By Reviewed By Released By
PROJECT PRAGATI-I1I COMBINED CYCLE POWER PROJECT

1500MW(NOMINAL).
CUSTOMER:
PRAGATI POWER CORPORTION LIMITED (PPCL)

CONSULTANT:

w NTPC LIMITED, CONSULTANCY WING
NTP

BHARAT HEAVY ELECTRICALSLTD

2/ POWER SECTOR
\ ﬂ’l PROJECT ENGINEERING MANAGEMENT

NOIDA

PUNE

1’ THERMAX LIMITED

THERMAX

DATA SHEET FOR ROTAMETER

THERMAX DOC.NO.:
WHJIBA00015

BHEL DOC. NO. :PE-VO-314-156A-A116 REV.NO: 01
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1 TAG NO. FI-401 F1-402 Fl-403
2 LOCATION INLET OF AVGF -1 INLET OF AVGF -2 INLET OF AVGF - 3
3 QTY 1 1 1
4 TYPE BY-PASS BY-PASS BY-PASS
5 PRIMARY ELEMENT ORIFICE ORIFICE ORIFICE
6 FLUID WATER WATER WATER
7 DENSITY OF THE MEDIUM 1 1 1
8 FLOW RATE NOR : MAX m*Hr 163 /180 163 /180 163 /180
9 OPERATING PRESSURE 2 kG/CM2 2 kG/CM2 2 kG/CM2
10 OPERATING TEMP. DEG CEN AMB AMB AMB
11 LINE SIZE NB MATERIAL 200 CS 200 CS 200 CS
12 ACTUAL DIAOD |& ID mm 219.10/ 206.4 219.10 / 206.4 219.10 / 206.4
13 ACCURACY +2% OF FS +2% OF FS + 2% OF FS
14 SCALE GRADUATION IN M3/HR IN M3/HR IN M3/HR
15 LOCATION CONN. & SIZE 25 NB 25 NB 25 NB
16 CONFIGURATION -- INLET BOTTOM BOTTOM BOTTOM
17 CONFIGURATION -- OUTLET TOP TOP TOP
18 SCHEDULE OF PIPE ANSI B16.9,SCH 20 ANSI B16.9,SCH 20 ANSI B16.9,SCH 20
19 FACE TO FACE DISTANCE 500 MM 500 MM 500 MM
20 TYPE OF BYPASS CONNECTION D &D/2 D & D/2 D & D/2
21 PIPE CONNECTION FLANGED FLANGED FLANGED
22 PACKING MATERIAL PTFE PTFE PTFE
23 FLOW RANGE Cu.m/Hr 44 - 220 44 - 220 44 - 220
24 TUBE RATING Kg/Sqg.cm (G) 20 20 20
25 SCALE MOC ANODISED ALLUMINIUM ANODISED ALLUMINIUM ANODISED ALLUMINIUM
26 SCALE LENGTH 175 - 200 175 - 200 175 - 200
27 PROCESS MAX PRESS. Kg/Sq.cm 5 5 5
28 PROCESS PIPE MATERIAL Cs Cs CSs
29 MAKE EUREKA EUREKA EUREKA
30 MODEL NO. BPD-CS-200-PG-3 BPD-CS-200-PG-3 BPD-CS-200-PG-3
31 METER SIZE 25 NB 25 NB 25 NB
32 DP ACROSS ROTAMETER (at max flow) 2500 mm H20 2500 mm H20 2500 mm H20
33 FLOAT SS 316 SS 316 SS 316
34 TUBE BORO SILICATE BORO SILICATE BORO SILICATE
35 FRAME MS MS MS
36 ORIFICE SS 316 SS 316 SS 316
37 FLANGE CONNECTION ANSI B 16.5, 150# ANSI B 16.5, 150# ANSI B 16.5, 150#
38 HOUSING PROTECTION CLASS IP 55 IP 55 IP 55
39 WETTED PARTS Cs CS CSs
QTY :-03 2 8/9/2009 SKS APU AVS
PROJECT:SIDE STREAM FILTRATION PLANT
MAKE:EUREKA 1 14/8/2009 SKS APU AVS
THERMAX LIMITED 0.C NO: 630125 0 7/7/2009 SKS APU AVS
Water & Waste Solutions OWNER: PRAGATI POWER CORPORATION Rev Date Prepd by Chkd by App by
Sai Chambers, Wakadewadi LTD.,DELHI Specification No SH NO

Pune 411 003 (INDIA)

CONSULTANT:- NTPC - CONSULTANCY WING

WHJBA00015

)
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1 TAG NO. Fl-404 FI-405 Fl-406
2 LOCATION INLET OF AVGF - 4 INLET OF AVGF -5 INLET OF AVGF - 6
3 QTY 1 1 1
4 TYPE BY-PASS BY-PASS BY-PASS
5 PRIMARY ELEMENT ORIFICE ORIFICE ORIFICE
6 FLUID WATER WATER WATER
7 DENSITY OF THE MEDIUM 1 1 1
8 FLOW RATE NOR : MAX m*Hr 163 /180 163 /180 163 /180
9 OPERATING PRESSURE 2 kG/CM2 2 kG/CM2 2 kG/CM2
10 OPERATING TEMP. DEG CEN AMB AMB AMB
11 LINE SIZE NB MATERIAL 200 CS 200 CS 200 CS
12 ACTUAL DIAOD |& ID mm 219.10 / 206.4 219.10 / 206.4 219.10/ 206.4
13 ACCURACY +2% OF FS +2% OF FS + 2% OF FS
14 SCALE GRADUATION IN M3/HR IN M3/HR IN M3/HR
15 LOCATION CONN. & SIZE 25 NB 25 NB 25 NB
16 CONFIGURATION -- INLET BOTTOM BOTTOM BOTTOM
17 CONFIGURATION -- OUTLET TOP TOP TOP
18 SCHEDULE OF PIPE ANSI B16.9,SCH 20 ANSI B16.9,SCH 20 ANSI B16.9,SCH 20
19 FACE TO FACE DISTANCE 500 MM 500 MM 500 MM
20 TYPE OF BYPASS CONNECTION D &D/2 D & D/2 D & D/2
21 PIPE CONNECTION FLANGED FLANGED FLANGED
22 PACKING MATERIAL PTFE PTFE PTFE
23 FLOW RANGE Cu.m/Hr 44 - 220 44 - 220 44 - 220
24 TUBE RATING Kg/Sqg.cm (G) 20 20 20
25 SCALE MOC ANODISED ALLUMINIUM ANODISED ALLUMINIUM ANODISED ALLUMINIUM
26 SCALE LENGTH 175 - 200 175 - 200 175 - 200
27 PROCESS MAX PRESS. Kg/Sq.cm 5 5 5
28 PROCESS PIPE MATERIAL Cs Cs CSs
29 MAKE EUREKA EUREKA EUREKA
30 MODEL NO. BPD-CS-200-PG-3 BPD-CS-200-PG-3 BPD-CS-200-PG-3
31 METER SIZE 25 NB 25 NB 25 NB
32 DP ACROSS ROTAMETER (at max flow) 2500 mm H20 2500 mm H20 2500 mm H20
33 FLOAT SS 316 SS 316 SS 316
34 TUBE BORO SILICATE BORO SILICATE BORO SILICATE
35 FRAME MS MS MS
36 ORIFICE SS 316 SS 316 SS 316
37 FLANGE CONNECTION ANSI B 16.5, 150# ANSI B 16.5, 150# ANSI B 16.5, 150#
38 HOUSING PROTECTION CLASS IP 55 IP 55 IP 55
38 WETTED PARTS Cs CS CSs
QTY :-03 2 8/9/2009 SKS APU AVS
PROJECT:SIDE STREAM FILTRATION PLANT
MAKE:EUREKA 1 14/8/2009 SKS APU AVS
THERMAX LIMITED 0.C NO: 630125 0 7/7/2009 SKS APU AVS
Water & Waste Solutions OWNER: PRAGATI POWER CORPORATION Rev Date Prepd by Chkd by App by
Sai Chambers, Wakadewadi LTD.,DELHI Specification No SH NO

Pune 411 003 (INDIA)

CONSULTANT:- NTPC - CONSULTANCY WING

WHJBA00015
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1 TAG NO. FI-407 F1-408 Fl-409
2 LOCATION OUTLET OF AVGF -1 OUTLET OF AVGF - 2 OUTLET OF AVGF -3
3 QTY 1 1 1
4 TYPE BY-PASS BY-PASS BY-PASS
5 PRIMARY ELEMENT ORIFICE ORIFICE ORIFICE
6 FLUID WATER WATER WATER
7 DENSITY OF THE MEDIUM 1 1 1
8 FLOW RATE NOR : MAX m*Hr 163 /180 163 /180 163 /180
9 OPERATING PRESSURE 2 kG/CM2 2 kG/CM2 2 kG/CM2
10 OPERATING TEMP. DEG CEN AMB AMB AMB
11 LINE SIZE NB MATERIAL 250 CS 250 CS 250 CS
12 ACTUAL DIAOD |& ID mm 273.0 / 260.3 273.0 / 260.3 273.0 / 260.3
13 ACCURACY +2% OF FS +2% OF FS + 2% OF FS
14 SCALE GRADUATION IN M3/HR IN M3/HR IN M3/HR
15 LOCATION CONN. & SIZE 25 NB 25 NB 25 NB
16 CONFIGURATION -- INLET BOTTOM BOTTOM BOTTOM
17 CONFIGURATION -- OUTLET TOP TOP TOP
18 SCHEDULE OF PIPE ANSI B16.9,SCH 20 ANSI B16.9,SCH 20 ANSI B16.9,SCH 20
19 FACE TO FACE DISTANCE 500 MM 500 MM 500 MM
20 TYPE OF BYPASS CONNECTION D &D/2 D & D/2 D & D/2
21 PIPE CONNECTION FLANGED FLANGED FLANGED
22 PACKING MATERIAL PTFE PTFE PTFE
23 FLOW RANGE Cu.m/Hr 44 - 220 44 - 220 44 - 220
24 TUBE RATING Kg/Sqg.cm (G) 20 20 20
25 SCALE MOC ANODISED ALLUMINIUM ANODISED ALLUMINIUM ANODISED ALLUMINIUM
26 SCALE LENGTH 175 - 200 175 - 200 175 - 200
27 PROCESS MAX PRESS. Kg/Sq.cm 5 5 5
28 PROCESS PIPE MATERIAL Cs Cs CSs
29 MAKE EUREKA EUREKA EUREKA
30 MODEL NO. BPD-CS-250-PG-3 BPD-CS-250-PG-3 BPD-CS-250-PG-3
31 METER SIZE 25 NB 25 NB 25 NB
32 DP ACROSS ROTAMETER (at max flow) 2500 mm H20 2500 mm H20 2500 mm H20
33 FLOAT SS 316 SS 316 SS 316
34 TUBE BORO SILICATE BORO SILICATE BORO SILICATE
35 FRAME MS MS MS
36 ORIFICE SS 316 SS 316 SS 316
37 FLANGE CONNECTION ANSI B 16.5, 150# ANSI B 16.5, 150# ANSI B 16.5, 150#
38 HOUSING PROTECTION CLASS IP 55 IP 55 IP 55
38 WETTED PARTS Cs CS CSs
QTY :-03 2 8/9/2009 SKS APU AVS
PROJECT:SIDE STREAM FILTRATION PLANT
MAKE:EUREKA 1 14/8/2009 SKS APU AVS
THERMAX LIMITED 0.C NO: 630125 0 7/7/2009 SKS APU AVS
Water & Waste Solutions OWNER: PRAGATI POWER CORPORATION Rev Date Prepd by Chkd by App by
Sai Chambers, Wakadewadi LTD.,DELHI Specification No SH NO

Pune 411 003 (INDIA)

CONSULTANT:- NTPC - CONSULTANCY WING
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1 TAG NO. Fl-410 Fl-411 Fl-412
2 LOCATION OUTLET OF AVGF -4 OUTLET OF AVGF - 5 OUTLET OF AVGF - 6
3 QTY 1 1 1
4 TYPE BY-PASS BY-PASS BY-PASS
5 PRIMARY ELEMENT ORIFICE ORIFICE ORIFICE
6 FLUID WATER WATER WATER
7 DENSITY OF THE MEDIUM 1 1 1
8 FLOW RATE NOR : MAX m*Hr 163 /180 1637180 163 /180
9 OPERATING PRESSURE 2 kG/CM2 2 kG/CM2 2 kG/CM2
10 OPERATING TEMP. DEG CEN AMB AMB AMB
11 LINE SIZE NB MATERIAL 250 CS 250 CS 250 CS
12 ACTUAL DIA OD |& ID mm 273.0 / 260.3 273.0 / 260.3 273.0 / 260.3
13 ACCURACY +2% OF FS +2% OF FS +2% OF FS
14 SCALE GRADUATION IN M3/HR IN M3/HR IN M3/HR
15 LOCATION CONN. & SIZE 25 NB 25 NB 25 NB
16 CONFIGURATION -- INLET BOTTOM BOTTOM BOTTOM
17 CONFIGURATION -- OUTLET TOP TOP TOP
18 SCHEDULE OF PIPE ANSI B16.9,SCH 20 ANSI B16.9,SCH 20 ANSI B16.9,SCH 20
19 FACE TO FACE DISTANCE 500 MM 500 MM 500 MM
20 TYPE OF BYPASS CONNECTION D &D/2 D &D/2 D &D/2
21 PIPE CONNECTION FLANGED FLANGED FLANGED
22 PACKING MATERIAL PTFE PTFE PTFE
23 FLOW RANGE Cu.m/Hr 44 - 220 44 - 220 44 - 220
24 TUBE RATING Kg/Sq.cm (G) 20 20 20
25 SCALE MOC ANODISED ALLUMINIUM ANODISED ALLUMINIUM ANODISED ALLUMINIUM
26 SCALE LENGTH 175 - 200 175 - 200 175 - 200
27 PROCESS MAX PRESS. Kg/Sq.cm 5 5 5
28 PROCESS PIPE MATERIAL Cs Cs CS
29 MAKE EUREKA EUREKA EUREKA
30 MODEL NO. BPD-CS-250-PG-3 BPD-CS-250-PG-3 BPD-CS-250-PG-3
31 METER SIZE 25 NB 25 NB 25 NB
32 DP ACROSS ROTAMETER (at max flow) 2500 mm H20 2500 mm H20 2500 mm H20
33 FLOAT SS 316 SS 316 SS 316
34 TUBE BORO SILICATE BORO SILICATE BORO SILICATE
35 FRAME MS MS MS
36 ORIFICE SS 316 SS 316 SS 316
37 FLANGE CONNECTION ANSI B 16.5, 150# ANSI B 16.5, 150# ANSI B 16.5, 150#
38 HOUSING PROTECTION CLASS IP 55 IP 55 IP 55
38 WETTED PARTS CS CS CS
QTY :-03 2 8/9/2009 SKS APU AVS
PROJECT:SIDE STREAM FILTRATION PLANT
MAKE:EUREKA 1 14/8/2009 SKS APU AVS
THERMAX LIMITED 0.C NO: 630125 0 7/7/2009 SKS APU AVS
Water & Waste Solutions OWNER: PRAGATI POWER CORPORATION Rev Date Prepd by Chkd by App by
Sai Chambers, Wakadewadi LTD.,DELHI Specification No SH NO

Pune 411 003 (INDIA)

CONSULTANT:- NTPC - CONSULTANCY WING
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N I?xoaacrmsmwmcomsmea'cycaepma PROJEGT 1500 [ 2 oo § sxs o ARU AVS
' W (NOMINAL) AT BAANA, DEL Ry ™ Py R——— FC TR
. THERMAXLIMITED  JO.CNO: 630128 0 | wopooe | sks | ARU AVS
Water & Waste Solutions  JOWNER: PRAGAT POWER CORPORATION LT, DELH:. § Revy DATE PrREPD. BY | CHED wY App by
S Chambers, Wakadewadi pu&m:a&m‘rmwaemmd&s_ N3] | Speciication Mo . PLANT SHNO
rieno 44 00 ﬁ”m-ﬂ\ ORI T AN, NTE T I TER Y W jLEY HZEINNEYT e Page ?@5 'hf 284



THIS

L]

BUTTERFLY VALVE WiTH ELECTRICAL ACTUATOR - o
© VALVE - - S '
A [oENERAL _
Al TYPE : o . [WAFER LUGGED TYPE BUTTERFLY VALVE
AZ  JVALVE RATING . _ A AWWAC-504 CLASS 150 OR BS 5155 PN 10 1IN
A% [VALVESASPER ' ‘ : PG STD. - AFi0s B
: : o : TEST ST API 598 "
A4 [DESIGN TEMP. N ; 50 DEG : - _ Z
a5 [ewo comecrion 1 UPTS 0N & NS 510 s Lo o ATE TGS
8 [woc _ : : !
81 BoDY o - I_ssz BIN 1693 Gr.GGE40
1:82 lmsc ’ _ A
B3 [SHAFT - BT - - Y ASTHM A 206 GR AISt 8§ 316
84 {aoo\r SEAT (BONDED) ' ferose - o
"B7 |BEARING - R _ - . 3 ' |PEARING STEEL + PTFE
¢ [PROGESS PARAMETERS
ct [tasno ’ : ' REFER INDEX SHEET
€2 PROCESSLOQUIE: - o - REFER INDEX SHEET
€3 [FLOW  NOR:MAX  MYHR . _ j ) REFER INDEX SHEET
G4 JUNE SI2E _ .k - REFER INDEX SHEET
€5 jocanion ’ ' . ’ ' : ' REFER INDEX SHEET
G& INORMAL PRESSURE . ' REFER INDEX SHEET
| ©% IMAXEUM PRESSURE ; T f q * REFER INDEX SHEET -
¢ [oUTiEr PrRESSURE S : : REFERINDEX SHEET
- m [resming coo ' ' o APE SB8: :
o [BODY(HYOROTEST) - _ ‘ 15 KGIGME
D2 [SEAT (HYDRO TESF} - 11 KOICM2.

En

QY - 37 PROJECTPRAGATI 1l GOMBINED CYGLE POWER | 2 | 12712010 SKs APY | AvS
' PROJECT 1500 MW (NOMINAL) AT BAWANA,DELH PR sm—— "y T e
THERMAX LIMITED . 0.C NO: 630128 : 0 | omoe oy PETI T
Water & Waste Solutlons Em.,gz_% DWER CORPORATIO! . Rev | oM | PREPD.BY | Ghko.BY I Aeoby
Sai Chambers, Wakadewadt  [CLIENT : BHARAT HEAVY ELECTRIGALS LTD . Speoification No PLANT SHNO
Pane 411 003 gNDIA} CONSULTANT: NTPG.CONSULTANCYWING | WHJGHO0008 SR Y 2o
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THIS IS A PART OF TECHNICAL SPECIFICATION NG, PE-TS-314°158-A00TM " wss

1

BUTTERFLY )

LECTRICAL AGTUATO:

YE
- . ACTUATOR INTEGRAL STARYER:
1 [TAGHNG 3 REFERINDEX SHEET
2 VOLTAGE FOR MOTOR . 415V, 3P, 56 HZ
. _ 1paaemawu,vssazmouawuassusmnsmnmsaua
3 Kwamm - 20 £2FOR VALVE SI7E 200 NS
: : ) FSML47 FOR VALVE SIZE $00N8,650 NB
4 VOLTAGE VARIATION "+ 5 10%
§ FREQUENCY VARIATION a7 5%
5 COMBINED VOLTAGE & FREQUENCY VARIATION 10 % (SUM OF ABSOLUTE VALUES]
7 IMOTOR MSULATION CLASS U , . F .
I - 171400 RPM FOR VALVE SI2E 40 NB,50 NB,55 MB,E0 N8, 100 NB, 150 NB,200 B
8 MOTOR SPEED .
B ~ |2)2800 RPM FOR VALVE S17E 500 NB,660 NG
- [TF2.28 A FOR VALVE SIZE 40 N5i50 NB,65 NB,80 NS, 100 NB, 160 M8 _
g FULL LOAD CURRENT 210.45 A FOR VALVE SIZE 200 NB-
3)0.93 A FOH VALVE SIZE 500 NB.850 NB
_ 111:mFonvnmzs:zewréssomasuasonam&a1soms
# {STARTING CURRENT §232.3 A FOR VALVE SIZE 200 NG
: (A58 A FOR VALVE SIZE 560 NB, 650 NG
mm— - ) 11)029A;=onvmves:zs4omsowsmnamwamna1sws
T U INOMINAL GuRsENTT S0 " [210.45 A FOR VALVE SIZ5 200 NB
- tm ' E §350.9% A FOR VALVE SIZE 500 Ni550 N5
12 |ENCLOSURE : P87
13 IMOTOR TYpE " SQUIRREL CAGE . S
_ 4124 eecmﬂmwsszzua Ni2,50 NE,68 NB, 80 NB, 1066 N8, 150 Mg
y ap TG TIME 2)31 g0 FOR VALVE SIZE 200 NB
4 ERA " 3)60 sec FOR VALVE SIZE 560 NB
. [31144 sec FOR VALVE SIZE 850 N3
18 ACTUATOR OPERATION TYPE for-OFF DUTY
ACCESSORY
+ Jumr swirougs | . [ONE EACH FOR OPEN CLOSE
jintagret Starter Disiurbed Fopdback i '
1  (Lost of powaricontrol supply, Motor thermostat trp, Than O, . [Fo Ba provided:
|LécaliofiRamote S/5 Is Local or OF moda ete:}. . ) .
3 [TORQUESWITCH . . JONEEACHFOR OPEN AND CLOSE POSITION _ -
4 ITYPE & CONTACT RATING OF SWETGHES _[sa @ 20 V AC RESISTIVEONTTH 2NO + 2 NG CONTAGTS)
§ VALYE POSIION INDICATOR AT mcaz {nm‘ WITH % OPENING INDICATION (LOSAL INDICATION).
8 THAND WHEEL {mﬂ EMERGENGY MANUAL OPERATION (4OC-MS + DA GRAY)
e Make ¥ Vatvy size. ModetNo
[FOR VALVE: SEZEAG 18,50 48,55 Ni 00 B, -
-4 - g - 3
. Veha NIERVALVE FOR VALVE S1ZE 300 W, 550 NB200 NDSen NELISG NB i
FORVALVE SI2E46 NE 0 B35 RE50 KB 10 RBJBQ 153 PASALE
F) FOR VALVE SH2E 200 NB: PACBIAR
. Geerfiox PAC SIFORVALVE SIZF 500 HE FACDISORATE
TFOR VALVE SIZE 48 H8.50 NH &S H0NB, 500 NBASGNE BAIER
Actaator ALEA 2\ FOR VAEVE 818 200 N8, SAGEIF
[DFCR VALVE SIZE 560 NE830 NG . SABEAS’
HQTY w37 FPROJECT.PRAGAT! - COMBINED &YCLE 2 23040 SKS AR AV
POWER PROJECT 1500 MW (NOMENAL) AT ;
oL JEAWANADELIY 1 2112008 S8 APY ANS
THERMAX LIMITED !0 O NO: 630128 ¢ H56/2008 SKS ABL AYS
Water & Waste Solutions fﬁg&gﬁt;?n\em POWER CORPORATION Rev DATE preeD, syfoHm By Appiy
. o L .
$ai Charbors, Waksdawadl  [CLIENT ; SHARAT HEAVY ELECTRICALS 1D Speciication No PLANT. SHNO
Putte 449 503 (INDIAY eexsuum"{-, NTPO - CONSULTANCY WING WHIGHDO00 £ 3 ora
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THIS

T PR ey Rl Y e R T Y b e Lyt e AT ENNT KT PESFES S 4] B8 AL ()] ,M
IS A PART OF TECHNICAL EPECI FICATION'NO. PE-TS:314 }58_ AQOL

1 R

*

REPLIES TO COMMNETS ON ELECTRICAL ACTUATOR

SrNo T NIPC CONMENTS. N THERMAX REPLY
1 JActuator TO?‘-{WE Range . - I |Refer srno 2 of data sheet _ |
2 [Minimurn Stall Torque Nm ' ' 1.5 for SA3E22 13,23 for SABE22/ 4 for SABEAS
3 Admissible Ambient Temperaiure : . ' _ rRefer srac 18 ]
4 Cable Gland Size for powerand controfcable . IRefer 21A &8 N
5 Gear box lbrication and ratio , ' ILubrica!ion : Mui:?purposelé_rea.sé Lubﬁéaz_édr, o
MODELI}DAC»GAE = G/B Ratio 35 : 1
- 'PAC«(}EAE = G/B Ratio 45 1 1
. I?AC-M_'S_GM?? =C/BRATGIB0: . -
o [mc«ésaeoezzé = G/B Ratio 432:4
IPAC-'@AE,n_ G/B Ratio 35 : 1 |
O e Yot T e
7 [Rating of switch for Ac & Do ‘[_Refer Sr.No. 25 )
8 [Position Trahsmitter detail for inching /On Off duty . [Refer'zs A from data sheet
g Space heater detail . o o lRefer st N0 47 of data sheet
10 . FThermostat detail _ _ lRefe; S7 10 28 of data sheet
1 fotemal Wing Detat ~ [retersrno 29 rom data sheet
12 IWiring Diagram - [Réfer 5 no 20 from data sheet
13 {interposing reléy- current consumption o —ls-mAMPs - ' '
14 lFauit indication contacts _ ' _ _Yes Confirmed and Pmy_ic!ed in actuator.
15 [Frame size of motors w2 lam71 |
18 Fower Fae!of. and full load efficiency ‘ o -!Refer s R0 16 & 17 from data sheet :
17 ; .Lremperaitire raise over ambient temperature ' [?{efes srne 19 | ( M\J’ / |
18 Frype of statfer provided ‘ - | - {Refer St no 20 from data sheet 7~
1g IRefarénce Standard And Tolerance - ' IRsfer Sr.No 33 from data sheet
20 JoLR ranges and set value - I:Refez Sr o 35 & 34 from data sheet
21 EMqtor suitable to for inching duty | - as per Thermax requirement.
22 INof of start per hour - [Refer 5.No. 32 from data sheet
23 [Plug an socket details | ' lRefelf $7 110 38 ffon data sheet
24 |paintshade . [Refer st o 41 from data shoet ]
25 JApproximate weight ) IRefer srno 31 from data shest
o5 |colour @ding of cabels for 9 pin plug and socket suilabie IRefer $T70 3 from data sheet

for 4 pair G fype cable

single phase profection and wrong phase sequsnce
jprotection feature shalf avaliabla '

lR_efer 8t no 34 from data sheet
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THIS IS A PART OF TECHNICAL SPEGIEICATION NO: PETS 3141 SBAOD NI =msans

b e REPLIES TO MECHANICAL COMMNETS

CODE MAY BE USED FOR TESTING & SAME SHOULE}

" IBE INCARPOATED m aocumem

SrNo | NTPC COMMENTS - |THERMAX REPLY -

1 [CYCLE TEST zpcio REPLIES SUBMITTED ALONG WITH QAP

- AS PER QAP SAME SHALL BE OFFERED ALONG
2 [PERFORMANGE TEST WITH DRAVING
3 [SEAT LEAKGE TEST | éFFREE} VALVES ARE CLASS VI AS PER API-508

 [API CODE IS UNVERSALLY ACCEPTED.API GODE IS MORE] a
API CODE IS USED FOR PETROLEUM PRODUCT. IS JSTRIGENT THAN 18 CODE WHIGH IMPROVES THE. |

4 QUALITY OF VALVE.AS PER MANUFACTURE'S STD APi

DESIGN VALVES CAN BE DELIVERED FASTER THAN g
CODE SiNCE iT IS 8Th PRODIUCT,
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' DATASHEET

' VEND{}R NAME zntewafve (zndia) Ltd, Pune T DATASHEET HEV* 00 {(Page 1 of 2)

CUEN"{ - Oontrae: No.:- ' i
MAIN SUPPLIER w.-s Thenmax Ltd., Punae :
PACKAGE: -
NTPC DOCUMENT NOY. :
YALVE TYPE, Modei - Lugged Butterfly Valve IVTLE
Vaiva 5iz6s : 40 NB, 50 NB £5 NB, 80 NB & mo NB
T Ac"rumoaasooez_ $A3£:’22RPM 2 SR
(With lntagraf SEar!ers version ‘E~pac » ON-OFF Du!y} : J
SiNo, | DESCRIPTION UNIT T DATA .
1 ACTUATOR MANUFACTURER - AUMA (JNDEA} PVT LTE:
2  TORQUE FANGE & RPM ' - : 20-30 Nm, 22 RPM
i3 DUTYCYCLE - T _182-15 mins.
4 ENCLOSURE (TENVY . jIPer
5  NOMINAL GUTPUT LKW 0.06
g - RATED VOLTAGE _ V 415V AC
7 . RATED FREQUENCY Mz 50 -
& No, OF PHASE _ B EN
g ADMISSIBLEVOLTAGE % +10
. FLUCTUATION . .
E10 ADMISSIBLE FHEQUENC‘%' - %.. 5
- FLUCTUATION ' :
1% ADMISSIBLE VOLTAGE & % 10 (Absolufe}
FREQUENCY VARIATION '
12 NOMINAL CURBENT A 0.28
13 STARTING CURRENT A TR
14 = 1 FULL LOAD SPEEDY RPM 1400 -
15 INSULATION CLASS - F (Temp, rise limlied to Class B}i
15 POWER FAGTOR . - 0.8 )
17 FULL LOAD EFFICIENCY 1% 48 e
18 ADMISSIBLE AMBIENT ] 20 TO +80
TEMPERATURE =~ —_ — : ’
19 | TEMPERATURE HAISE OVER  — 1+G - | 70 (By resistance method)
: AMBIENT TEMP 50°C. - 4 [
20 TYPE OF STARTER PROVIDED DOL /3 PHASE J3WIRE -
21.A | CABLE QLAND SIZE : POWER ' | % BSC (3C x 2 bmm® , CUJPVE, OD 14
1. i—1NO. (Double Compressiony 2 mm) .
218 | CABLE GLAND SIZE.: CONTROL i " %" BSC (8C X 05mm? U7 PVQ), Max
- 1 NQ (Double Compression} - ' 0D 185 mm . s
2z GEAR BOX LUBRICATION - i GREASE — EPO (SERVE GEME : -
23 POSITION LIMIT SWITCHES Nos. 2 NO + 2 NG Contaels ~ 4 nios. : :
24 TORQUE SWITCHES o | Nos, 2 NO + 2 NG Contacls — 2 nos,
' Q@ / ' . Contd...2
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'(P'agé, 20?- 2} .

- SiNg. DESCRIPTION UNIT DATA X
23 BATING OF SWITCHES . A 240V AC 5 A 220VDC~05A( induciive) '
26.A | POSITION TRANSMITTER - ON/ OFF : NOT APPUCABLIE

DUTY : 4
27 SPACE HEATEF! f No. 16, 110 V AC, 50 HZ, 10W {1 no.)
: : ‘Space Heater supply will be derived from
main power supply available within the
. - acluator o .
28 THERMOSTAT No, 3 Nos, - ONE IN EACH WINDING
29 INTERNAL WIRING i )  PVG 1.5 mm”
30 CONTROL CIRCUIT DIAGRAM (wiih 3 WD/ epacf 1. 11 1231 FH
Lo integrai starters version e- pac} S )
3t | WEIGHT (Approx.y - Kg. - 55 ' \fﬁﬁ '
32 MOTOR SUITABLE FOH ZNCH!NGI | ON-OFF duty {Max. ﬁe’ starts per hr} -
| ON-OFF {Actuator will be suitable for three successiver |
Open -Close operations or 15 Minutes which:
: : . | ever is highen)
33 MGTOR TYPE & REFE, STANDARD Squirrel Cage Induction Motor & Tclerarzce af 3
Motor Data as per 1S 325
34  OLR & SINGLE PHASING ‘Provided :
1 PROTECTION :

35 OLR SET VALUE 1A 0.29

36 AUTOMATIC PHASE COBRECTION Provided

37 TYPETEST

_ Type test is not envasaged for ordered

Astuators

38 | PLUG & SOCKET

2 Nos., 9-Pin Plug and Socket connecior,

(Suitable for 4 pair 0.5mm® @ type

instrumentatlon cable; Max. 0D 185 ek

39

THE COLOUR CODZNG OF CABLES m Cable Colour
FOR 9 PIN PLUG AND SOCKET Al - Blae :
UITABLE FOR 4 PAIR, G - TYPE B&y ' Hed
ABLE -G{3% - i Gray
D (4)  Yellow
E{EE | Gireen
F {6y  Brown
. G {7} White -
: TN L H (8 Black.
L L e T T S Shield
40 | MATERIAL OF HANDWHEEL Malleable Iron / 8¢ Iron /MS Fabricated
41 PAINTING SHADE 1 BAL 5012 (Bluey, for bc;th Indoor & Outdoor
- _ : applicatior
42 - | Postion ihdicator Yes, Provided.

1 Local mechanical position indicator

Name & Seal of Vendor with Signaz'ﬁre: '

{Continuous Type) for G to 100% travaf :

Page 251 of 284




7 THIS'IS APART OF TECHNICAL SPECIFICATION NO: PE-TS-314-158-A001Merrmroms

S - DATASHEET .- -. .
Auma make Motoy Acluatgr for 0H-OFF i}f.:tx y_p
VEN DOR NAME Intarvaive (mdia) Ltd., Puns ' DATASHEET REV 00 (Page 1 oi 2)
CLIENT © Contract No -
MAIN SUPPLIER ws thermax Lid., Pune
PACKAGE:
NTPG DOCUMENT NO, .
VALVE TYPE, Mode! ;- Lugged Buﬁerﬁy Valve VTLB
-1 Vaive size : 200 NR
e AC?'UATOR MODEL SA 8 E 22 RP!LQ -
{With intggrai Starters version ‘E»pas , ON-OFF Duty}:
SiNg | DESCRIFTION I UNI_T ) DATA -
1 ACTUATOR MAQUEACTUBER AUMA ONDIAY PYT, L.TD.
2 TORQUE RANGE & RPM ' - 20-60 Nim, 22 Py
3 BUTYCYCLE T _ 52-15 mins.
4 ENGLOSURE (TENVY - ; . e g7
5 NOMINAL OUTPUT KW - o2
& | RATED VOLTAGE V 415V AG
7 RATED FREQUIENCY Mz 50
8 No. OF PHASE .. o 3
g ADMISSIBLE VOLTAGE - O =10
 FLUCTUATION _ I
110 ADMISSIBLE FREQUENGY o 45
. FLUCTUATION: ; :
11 ADMISSIBLE VOLTAGE & gy H:) {Abso?uze)
....... : | FREQUENCY VARIATION
. 112 T I'NOMINAL CURHEN}L A G 45 N
+ [13 | STARTING CURRENT. A 53 TN
14 FULL LOAD SPEED . TRPM . | 1400 N
15 INSULATION CLASS R F (Temp, rise limitdd to Glass B}
16 POWER FAGTOR ) 1 o8g : .
- {F FULL LOAD EFF!G&ENE‘E oz, ' 61%
ig ADMISSIBLE AMQJENT ’ ) -2 TC 480
L TEMPERATURE N CL -
18 TEMPERATURE RAISE (}VEH °¢ 70 {By resistance method)
| AMBIENT TEMP 50°C . o
20 TYPE OF STAR”FEH PROVIDED ' DOL /3 PHASE/ 3 WIBE
21.A | CABLE GLAND SIZE : POWER -T9% 88T 3€ % 2.8mm* s GUF PV, OD 14
1 1—1NO. (Double Compression) - : . ta2mm) '
218 | CABLE GLAND SIZE : CONTROL. ' %" BSC (BC x 0.5mm® , CU/ PVC), Max,
- 1 NO (Double Compression} . - OD 185 mms .
22 GEAR BOX4 U BRICAT oN _ GREASE - EPQ {8ERVO GEM}
23 POSITION LIMIT SWITCHES Nos. 2 NO + 2 NC Contacts — 4 1108, -
24 TORQUE SWITCHES Nos. 2 NO + 2 NG Contacis — 2 nos.
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s o N A A o T e S L T e et v s e e SR R R e TR 1R e-iMbmwwmawz
‘THIS IS A PART OF TECHNICAL SPECIFICATION NO. PETS e aae

) , _  {Page 2of 2}
St.No. _ DESCRIPTION UNIT - .. DATA _ ]
25 RATING OF SWITCHES A 240VAC-5A, 230 VDG 05 A {inductive) |
26.A | POSITION TRANSMITTER — ON / OFF . NOT APPLICABLE .

' DUTY : - : ' -
2F SPACE MEATER ' ' PNo. 19, 110 VAC, 50 HZ, 10W {1 no.)
' . ' Space Heater supply will be derived from
main bower supply available within the
. o : Actuater . - - )
28 THERMOSTAT - No. 3 Nos. - ONE IN EACH WINDING
29 INTERNAL WIRING . PVE 1.5 mm?
30 . CONTROL CIRCUIT DIAGRAM ¢with . 3 WD/ epac/ 1.1-11237 A1
* b | Integral starfers version eipack . T T
<17 WEIGHT (Approx.j - . - Kg. . B85 . . \ 20

32 | MOTOH SUITABLE FOR INGRING 'ON-OFF duly (Max, 56-8tarts per )

ON-OFF _ {Actualor will be sultable for thres Successiver |-
. Open-Close operations of 15 Minutes which-
L ' . o : : aver Is higher) . i
183 MOTOR TYPE & REF. STANDARD Squirrel Cage Induction Mator & Tolerance of |
. .| Motor Data as per IS 325
34 OLR & SINGLE PHASING Provided:
PROTECTION . '
35 OLR SET VALUE : A_ 1p45
36 AUTOMATIC PHASE CORRECTION Provided L
37 TYPETEST - . ' Type test is not envisaged for ordered
. Actuaiors '
38 | PLUG & SOCKET - R ' 2 Nos., 9-Pin Plug and Socke! connecior

{Suitable for 4 pair 0.5mm* ‘G’ type
instrumentation cable; Max. OD 18.5 )
Pin Ne

39" | THE COLOUR CODING OF GABTES

? Gahle Colour
FOR 9 PIN PLUG AND SOOKET o A (1) ' . ' Blue
. -BUITABLE FOR 4 PAIR, G TYPE B . Red T :
-t~ 1 CABLE : “ € (3} Gray Y
S § : _ o (D4 _ -~ 1 Yeliow - U
: S EE  Green :
: . O HEBE . T I Brown ) o
. G{?§ - White - e el
- _ iH@E _ Black. -
; o . L) S . | Shieid
40 MATERIAL OF HANDWHEEL 3 Malleable fron / 8@ iron /MS Fabricated '
4% PAINTING SHADE ' : RAL 8612 {Bfus)-,-ﬁ::r both Indoor & Ouidoor
. . applicafion : :
4z Position indicator . Yes, Provided. :

| Local mechanical position indicator
{Continuous Type)for 010 100% travel

Name & Seal of Vendor with Signature : _ o .
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THIS IS A PART OF TECHNICAL SPECIFICATION NO. PE:TS:314 158

VENDOR NAME : Intervaive {india) Ltd., Pune . DATASHEET REV: 00 {Page 1 of 2)"‘“[
CLIENT : - S Contract No.:»
' ' MAIN SUPPLIEN * Mis Thermax Lid., Pune
B PACKAGE:
NTPC DOCUMENTNO.:
VALVE TYPE, Wodel - Lugged Butterfly Valve iVTLB
Vaive size : 500,600 & 850 NB ' i
- ACTUATOR MODEL-SAGE A5 REM » S
{Wih Integrai Starters version ‘E-pac’ , ON-OFE Dyl :
Si.No. ' DESCRIFPTION _ UNIT . : DATA q
1 ACTUATOR MANUFACTURER AUMA (NDIAY PVT, 17D, '
12 TORQUE RANGE & RPM B 20-60 Nm, 45RPM 1
3. DUTY CYCLE : | 32-18 mins. .
TG ENCLOSURE {TENVY) : : P ey
] NOMINAL OUTPUT KW 0.37
8.  BATED VOLTAGE v A5V AC
7 RATED FREQUENSY . dHz 50,
8 No. OF PHASE ' =
9 ADMISSIBLE VOLTAEE % +16 1
-1 FLUCTUATION .
10 T ADMISSIBLE FREQUENCY % a8
. -k FLUCTUATION: T | i N
11 ADMISSIBLE VOLTAGE & % ' 10 (Absolute). .
’ FREQUENGCY VARIATION - e o e
12 NOMINAL CUBRENT A 083 - FA L
- 13 STARTING CURRENT A 1548 . I
14 FULL LOAD SPEED APM 2800 . A, ) '
15 INSULATION €I ASS Co F {Temp. rise fimited to Ciass Bl
16 POWER FACTOB o 0.75 _ '
17 FULL LOAD EFFICIENGY ' % 73% '
13 ADMISSIBLE AMBIENT 0 120 TO 180 ,
oo TEMPERATURE : ) o e
19 TEMPERATURE RAIGE OVER S0 70-(By resistance method).
. AMBIENT T EMP 5000 ' : ' : ik
20 TYPE OF STARTEH PFROVIDED POL/3 PHA§§1 3 WIRE
21K {CABLE GLAND SIZE : POWER - {ABSC (3Cx2.5mm* | CUY PVC, 0D 14 |
. =1 NG, (Double Compression) L 42mm} o _
21.B | CABLE GLAND SIZE : CONTROL ~ ) %" BSC (88 x 0.5mm? , G/ PVC), Max. |
' 1+ 1 NO (Doubla Compression) 1CD188 mw » L
28 GEAR BOX LUBRICATION ' GREASE — EPGSERVO GEM).
23 POSITION LIMIT SW TOHES Nog. 2 NO + 2 NC Contaels — 4 108,
24 TORQUE SWITCHES Nos, 2NO + 2 NC Contacls - 2nos,

Conid., 2
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(F’age 2uf 2)

SiNe. . DESCHIPTION UNIT DA TA '
25 ?ZA’T%NG OF SWITCHES A ZAOVAC-5A 220VDC =05 A (induc:izve) :
26.A | POSITION TRANSMETTER ON/OFF | NOT APPL!CABLE .

DUTY. .
27 | SPACE HEA’TER 4 No. (14,110 V AQ, 50 MZ, ToW {100}

: oL - Bpace Heater supply will be derived from
main powar suppiy available w;thin the
' - actualor
28 THERMOSTAY No, 3 Nos, -~ ONE EN EAGH WJNDING
29 INTEHNAL WIRING PVC 1.5 mm” )
30 CONTROL CIRCUIT DIAGRAM (with 3 Wi}f ep.'ac/ -1 1231 F’n
. i integral starters version e-pac} .~ " e ) -

31| WEIGHT {Approx.) . | Kg. .. 185 1 M
32  MOTOR SU!TABLE FOR INCHING / - ON-OFF duty (MaxM tarls per hr) _ .

ON-QFF . {Actuator will be siitable for threg successive |

| Open-Close operations of 15 Minutes whick:.
o L ' pver Is higher) _
33. MOTOR TYPE & REE, STANDARD | Squirrel Cage Induction Motor & Tolerance ef I
_ - . Motor Data as per IS 395 '

34 OLR & SINGLE PHASING - Provided .

PROTECTION : ;
38 OLR SET VALUE A  0.93
35 AUTOMATIC PHASE CORRECT] ON | Provided:

37 | TYPETEST

' Type testis not enwsaged for ordered

Agluators

38 PLUG & SOCKET_ E

2'Nos., 3-Pin. Plug and Sugkei connector
{Sunabie for 4 pair $.5mm*~ '@ .
instrumentation cablfe: Max. OD 18.5 mm}

39 THE COLOUR CODING OF CABLES tBinNo, Qabig Colour
FOR 9 PIN PLUG AND SOCKET A (1) . Blue
SUITABLE FOR 4 PAIR, G ~ TYPE B} | Red

. o ° {Velw
@t\’\ " EGy - Green
) F@y. . - Browh
'_ / &{7) ) Whits
. S HE . lBlack
J{9} . Shield

A | MATERIALOF HANDWIEE

Ma!leab!e fron / SG fron /IMS Fabricate&

41 | PAINTING SHADE

RAL 5012 (Biue), for beﬂ‘r Indoor & Quidoor

- application

42 Position Indicator . '

Yes, Providad,

| Looal methariizal position indicatos

{Con!mtmus Type} for 0 to 100% fravel

Name & Seal of Vendor with Signature
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' Conformity to codes and stan
General design and manufacturing
Valve face fo face dimensions

Top flange drilling s

Valve inspection and testing
 Flange standard conformity

' Fechnical specifications :
1. Valve fype Co
" 2. Bodyiype
3. Seatfype .

4. End Gonnestion

.. 5. Shzerange
v 8. Pressure rating

- 7. Operating temperatiire range -
8 Seatleakage -
- 9 Operatiori -

10, Standard Material of Construction

(MOC)

Body-
Dise

Seat .
Shaff

dards :

au*réugcunowev} '

Purpose Rubber Lined Butterfly Vaive With Lugged Body

Yet another teal workhorse from the IV stables, IVTL model Butterfly
valve incorporates the optimim design features o provide long frouble

free service in the field, This general purpose soff seated Butterfly valve’
has a fully rubber lined single plece body with & centric dise construction

and is available in wafer lugged style body pattern fo ensure precise
location in pipeline. - : B _ "

orPN18. 3

The lugged version with threaded holes can be used as end of fine vafiréé_

of ferminal end valves,

: AP} 608 calegory A/BS 5155/M8S SP-67

: Short wafer or Wafer lugged as per I8Q 5752
Tab 5 & AP) 608 category A '

- 180 52114 patt I}

AP 598. »
ANSE 150, DIN PNS/PN10/PN 18,
JSBK MO K o '
BS10Tab D& E, 156392 NP 061018
For sizes > 650 ANSI B16.47 Class 15¢G
Seres A/ BS 3293 Class 150 and .
Series B/ APL6O5 K

. .Centric Dise Design Butterfly valve with a single
piace Rubber finedbody S
: Wafer lugged (IVTLy L
: Replaceable for sizes 50 NB fo 600 NB < PN 10
‘rafing:. K . : :
* . Bonded seat for sizes 40 fo 1200 NB for all ratings,
T Wafer jugged: . . ‘ - o
H 40 NB fo 1200 NB. :
40 NB to 600 NB-PN 16 {max),
. G50 NB fo 1200 NB-PN 10 (max), ]
i ~25 € 10 200 € (depending on MOCy -
: Tight shut-off e '
: ‘Handlever for sizes from 40 NB to 250 NB _
- Worm gear boxes for sizes from 46 NB to 1200 NS
Preumatic / Electric aciuator operation-optionat

ClISGHWCB T CFs/ cram
- BGH/WCB /CFB 7 CE8M : _ .
EPDM 7 Vifon / Nitrile / Neoprene / Hypalon / Stiicon
AlS] 410/ S8 316 SH o :

"~ Page 261 of 284

- -The body finer which alsb functions as the ‘soft seat, come either. in_a .
replaceable version or an integrally moulded. (bonded) version and offers
100 % bi-directional sealing against vaccum 1o rated pressures of PN 10.



o
=}
o

o

o .

Ll (=3

 Key features +
R |

AU 133 168 | 103 1230 | 195 | 175 | 127 185
59 |48 17 13 1240 D195 | 475 T 127 14
85 146 180 Y a8 95 Ta7s 17T
B0 146 1oR IR UIRE 1ios {78 Taar
o0 152 [ 104 146 1373 {185 1175 127 T
125 156 | 116 {188 1285 | 405 1975 T T
90 68 s 138 | 174 P340 § 24z | 350 482 T %
00 160 | 163 | 18981368 747 765 Tiaa [ o6&
(250 ;88 1203 | 2451 495 1942 | 350 1482 T 366
& 1228 | 27 265 tase [ 957 i 5iQ .
S 268 1 317 1526 1285 1380 | 2%% [édg ] B
04,1305 1360 1705 {320 1600|386 1835 1 Pl

B3
358
438

768 320 600
= I 566 2.0
588 54 435 480 825 420 50 - 104.0

Unique triple sealing system for shaft sealing, eliminates any fugitive emission or secondary leakage,
Self lubricated PTFE lined bearings for both drive end and non-drive end shaft ensures minimum
bearing friction forque. - : - o ST . : .
Seat liner extending on fo the flange contact faces, eliminates the need for separate flange gaskets -
during installation. - B S _
Controlied compression of fhe. gasket face to offer optimum sealing & prevent gasket face crushing,
failure, - : : S L : '
Bl-directional valve with tight shut off sealing capability fo hold vaceum io rated pressure in either
direction, o : : \ '

Excellent adaptability for actuated operation through standardised top flange mounting dimensions:
for actuator fitment. - _ _ h : C
Sultability for ON /OFF as welf as throttiing duties, o L

Choice of seat and disc materials to suit media conditions and service requitements. N

The lugged wafer pattern ensures precise self centering of valve between mating flanges.
Possibility of lower seat rating to obtain reduced opera ng,f;qrﬁ and extended seat Hfe for Jow

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

DS No. WPP09-007-000-058/BOI
CANUE TECHNICAL SPECIFICATIONS/ 1= :
DATA SHEET ev.No.
Date 13-Feb-10

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 : Latest windows professional & Antivirus
MONITOR as per below specification

CONSULTANT [NTPC LIMITED, CONSUTANCY WING
CUSTOMER M/s. BHARAT HEAVY ELECTRICALS LTD

END USER M/s. PRAGATI POWER CORPORATION LIMITED (PPCL)
PROJECT PRAGATI-IIl COMBINED CYCLE POWER PROJECT 1500MW(NOMINAL)
PREPARED SHAN CHKD & APPD |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.
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THIS IS A PART OF TECHNICAL SPECIFICATION NO. PE-TS-314-158-A001M

DS No. WPP09-007-000-058/BOI
S TECHNICAL SPECIFICATIONS/ Y =
DATA SHEET ev.No.
Date 13-Feb-10

ITEM
MAKE

MONITOR-22 INCH
DELL

SPECIFICATIONS

Display Type Flat panel display / TFT active matrix
Display

Diagonal Size 22 in - Widescreen

Viewable Size 221in

Max Resolution 1680 x 1050

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

Video Bandwidth 146 MHz

Response Time 5ms

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 [NTPC LIMITED, CONSUTANCY WING

CUSTOMER M/s. BHARAT HEAVY ELECTRICALS LTD

END USER M/s. PRAGATI POWER CORPORATION LIMITED (PPCL)

PROJECT PRAGATI-IIl COMBINED CYCLE POWER PROJECT 1500MW(NOMINAL)
PREPARED SHAN CHKD & APPD |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.
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THIS IS A PART OF TECHNICAL SPECIFICATION NO. PE-TS-314-158-A001M

DS No. WPP09-007-000-058/HW
R TECHNICAL SPECIFICATIONS/ = .
DATA SHEET ev.No.
Date 2009-12-18
MODULE CAT No. IC693PWR331

MODULE NAME

Module Specifications

ICE93PWR3Z]

Product Mame

Power Supply,
24 VDC

Module Tyupe

Power Supply

Power Source

24VDC

High Capacity

Yes

Qutput Source

30 watts total; 30 watts 5
15 wothks 24 W reloy,
20 watts 24V isoloted

Murmber of Redundant M
Power Supplies Supported

Cable Length to Redundant M
Power Supply Adapter

REedundant Power Supply M
Adapter Raock Compatibility

24 VDC Qutput Current Capacity 05 A

POWER SUPPLY MODULE

CONSULTANT [NTPC LIMITED, CONSUTANCY WING

CUSTOMER M/s. BHARAT HEAVY ELECTRICALS LTD
END USER M/s. PRAGATI POWER CORPORATION LIMITED (PPCL)
PROJECT PRAGATI-IIl COMBINED CYCLE POWER PROJECT 1500MW(NOMINAL)

PREPARED SHAN

CHKD & APPD

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

DS No. WPP09-007-000-058/BOI
S TECHNICAL SPECIFICATIONS/ Y =
DATA SHEET ev.No.
Date 13-Feb-10

ITEM
MAKE

MONITOR-22 INCH
DELL

SPECIFICATIONS

Display Type Flat panel display / TFT active matrix
Display

Diagonal Size 22 in - Widescreen

Viewable Size 221in

Max Resolution 1680 x 1050

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

Video Bandwidth 146 MHz

Response Time 5ms

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 [NTPC LIMITED, CONSUTANCY WING

CUSTOMER M/s. BHARAT HEAVY ELECTRICALS LTD

END USER M/s. PRAGATI POWER CORPORATION LIMITED (PPCL)

PROJECT PRAGATI-IIl COMBINED CYCLE POWER PROJECT 1500MW(NOMINAL)
PREPARED SHAN CHKD & APPD |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.
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THIS IS A PART OF TECHNICAL SPECIFICATION NO. PE-TS-314-158-A001M

DS No. WPP09-007-000-058/BOI
EANUC TECHNICAL SPECIFICATIONS/ Rev N =
DATA SHEET ev.vo.
Date 13-Feb-10
ITEM A3 COLOUR INKJET PRINTER
MAKE HP
SPECIFICATIONS
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
Processor 256 MHz
Duty cycle Up to 6,250 pages per month
Sizes
Width: 3 to 13 in (76 to 330 mm); length: 5 to 100 in (127 to 2540 mm)
Types Paper (plain, inkjet, photo), envelopes, transparencies,
labels, cards (index, greeting)
Connectivity USB 2.0 full speed port, IEEE 1284-compliant parallel port,

built-in Ethernet connectivity
Client operating systems Microsoft® 2000, XP

CONSULTANT [NTPC LIMITED, CONSUTANCY WING
CUSTOMER M/s. BHARAT HEAVY ELECTRICALS LTD

END USER M/s. PRAGATI POWER CORPORATION LIMITED (PPCL)
PROJECT PRAGATI-IIl COMBINED CYCLE POWER PROJECT 1500MW(NOMINAL)
PREPARED SHAN CHKD & APPD |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.
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TITLE:
1500 MW PRAGATI —11I CCPP

TECHNICAL SPECIFICATION FOR MANDATORY
SPARES OF PRETREATMENT PLANT

CW TREATMENT PLANT

CHLORINE DIOXIDE SYSTEM

EFFLUENT TREATMENT PLANT
CHLORINATION PLANT
SIDE STREAM FILTRATION
&
SEWAGE TREATMENT PLANT

SPECIFICATION NO. PE-TS-314-
158-A001M

VOLUME - Il

DATE:

VOLUME 111
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TITLE: SPECIFICATION NO. PE-TS-314-

1500 MW PRAGATI —11I CCPP 158-A001M
VOLUME - 1l
TECHNICAL SPECIFICATION FOR MANDATORY | SECTION -
SPARES OF PRETREATMENT PLANT REV.NO. 0 DATE:

CW TREATMENT PLANT
CHLORINE DIOXIDE SYSTEM
EFFLUENT TREATMENT PLANT
CHLORINATION PLANT
SIDE STREAM FILTRATION
&

SEWAGE TREATMENT PLANT

LIST OF DOCUMENTS TO BE SUBMITTED ALONG WITH BID

e 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).

e 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).

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

e Compliance cum confirmation certificate (Stamped & Signed).

e Un Price Schedule duly filled as “Quoted” in each column (Stamped & Signed).
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TITLE: SPECIFICATION NO. PE-TS-314-

1500 MW PRAGATI —11I CCPP 158-A001M
VOLUME - 1l
TECHNICAL SPECIFICATION FOR MANDATORY | SECTION -
SPARES OF PRETREATMENT PLANT REV.NO. 0 DATE:

CW TREATMENT PLANT
CHLORINE DIOXIDE SYSTEM
EFFLUENT TREATMENT PLANT
CHLORINATION PLANT
SIDE STREAM FILTRATION
&

SEWAGE TREATMENT PLANT

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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TITLE:

1500 MW PRAGATI —11I CCPP

&

SEWAGE TREATMENT PLANT

SPECIFICATION NO. PE-TS-314-
158-A001M

VOLUME - Il

TECHNICAL SPECIFICATION FOR MANDATORY | SECTION -
SPARES OF PRETREATMENT PLANT
CW TREATMENT PLANT
CHLORINE DIOXIDE SYSTEM
EFFLUENT TREATMENT PLANT
CHLORINATION PLANT
SIDE STREAM FILTRATION

REV.NO. 0 DATE:

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 | REASONS FOR
N CLARIFICATIO
N
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TITLE: SPECIFICATION NO. PE-TS-314-

1500 MW PRAGATI —11I CCPP 158-A001M
VOLUME - 11l
TECHNICAL SPECIFICATION FOR MANDATORY | SECTION -
SPARES OF PRETREATMENT PLANT REV.NO. 0 DATE:

CW TREATMENT PLANT
CHLORINE DIOXIDE SYSTEM
EFFLUENT TREATMENT PLANT
CHLORINATION PLANT
SIDE STREAM FILTRATION
&

SEWAGE TREATMENT PLANT
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TITLE: SPECIFICATION NO. PE-TS-314-
1500 MW PRAGATI —111 CCPP 158-A001M
VOLUME - Il
TECHNICAL SPECIFICATION FOR MANDATORY | SECTION -
SPARES OF PRETREATMENT PLANT REV.NO. 0 DATE:
CW TREATMENT PLANT
CHLORINE DIOXIDE SYSTEM
EFFLUENT TREATMENT PLANT
CHLORINATION PLANT
SIDE STREAM FILTRATION
&
SEWAGE TREATMENT PLANT
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TITLE:
1500 MW PRAGATI —11I CCPP

TECHNICAL SPECIFICATION FOR MANDATORY
SPARES OF PRETREATMENT PLANT

CW TREATMENT PLANT

CHLORINE DIOXIDE SYSTEM

EFFLUENT TREATMENT PLANT
CHLORINATION PLANT
SIDE STREAM FILTRATION
&
SEWAGE TREATMENT PLANT

SPECIFICATION NO. PE-TS-314-

158-A001M
VOLUME - Il
SECTION -
REV.NO. 0 DATE:

* SCHEDULE OF DECLARATIONS

* Bidder shall include this schedule both in technical and Price offers

DECLARATION

e e 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.

| hereby certify that | 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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