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5.00.00 INSTRUMENTATION CABLE INTERCONNECTION AND TERMINATION PHILOSOPHY
The cable interconnection philosophy to be adopted shall be such that extensive grouping of
signals by large scale use of field mounted Group Junction Boxes (JBs) at strategic locations
(where large concentration of signals are available, e.g. valves limit & torque switches,
switchgear) is done and consequently cable with higher number of pairs are extensively
used. The details of termination to be followed are mentioned in the given Table A.

TABLE A: CABLE TERMINATION TO BE FOLLOWED
Application Type Of Termination Type Of
Cable

FROM (A) TO (B) END A END B

Valves/dampers Marshalling / Plug in Post mount | G

drives (Integral Marshalling — cum connector cage clamp

Junction box) Termination Cubicle type.

/ local group JB

Transmitters, Integral Junction box | Plug in Cageclamp | F,G

Process Actuated of LIE/LIR connector (Rail mount)

switches mounted type.

in LIE/LIR

RTD heads Local junction box Plug in Cageclamp | F

connector (Rail mount)
type.

Thermocouple Local junction box/ | Plug in Cageclamp | A, B, C*
CJC box (if connector (Rail mount)
applicable) type.

Other Field Local JB/ Group JB | Plug in Cageclamp | F,G

mounted Instrument connector (Rail mount)

type.

RTD Temperature Plug in Screwed, F
transmitter connector Cage clamp

type

Thermocouple Temperature Plug in Screwed, A, B, C*
transmitter connector Cage clamp

type

Local Junction box, | Group JB Cage clamp Cage clamp | F,.G

Temperature (Rail mount) (Rail mount)

Transmitter, Int. type. type.

Junction box of LIE/

LIR/ MCC/SWGR
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Application Type Of Termination Type Of
Cable
FROM (A) TO (B) END A END B
Local Junction box, | Marshalling / Cage clamp Cageclamp | F,G
Temperature Marshalling — cum (Rail mount) (Post
Transmitter, Int. Termination Cubicle | type. mounted)
Junction box of LIE/ type.
LIR/ Group JB /
MCC/SWGR
Marshalling cubicle/ | Electronic system Cage clamp Plug-in Internal
Termination Cabinet | cabinet (Post mounted) | connector/ | wiring
type. other
system as
per Mfr.’s
Standard
Marshalling/ UCD mounted Cage clamp Plug in F.G
Termination System | equipments (Post mounted) | connector/ | (with
Cabinets type. Cage clamp | plug-in
type (rail connect
mounted). or at
one
end)
DDCMIS/PLC PC, Printers etc. Plug in Plug in Mfr.’s
cabinets connector connector Standar
d
Notes 1 Normally 10% spare cores shall be provided when the numbers of pairs of

cables are more than four pairs, except for pre-fabricated cables which shall
be as per manufacturer’s standard.

2 For analog signals, individual pair shielding & overall shielding & for Binary
signals, only overall shielding of instrumentation cables shall be provided.

3 * For high temperature applications only.

4 . For connection between field/JB and DDCMIS marshalling cabinet

minimum 4 pair instrumentation cable shall be used.

5 All the spare cores of instrumentation cable have to be terminated in
Marshalling cabinets/ DCS panel end.

6 For Cable type and cable termination scheme for the instruments/
equipment that are connected to Steam Turbine and Generator (STG)
control system defined at Part A, sub section IIC, clause no. 2.03.01 (a) (ii)
above and hydrogen generation plant auxiliaries system, Contractor’s
standard and proven practice is also acceptable. However, for termination
of instrumentation cable at marshalling cabinets/DCS panel end, cage-

clamp termination shall

be offered.

For power and control cable

termination, Contractor’s standard and proven practice would be acceptable
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6.00.00

6.01.00

6.02.00

6.03.00

6.04.00

6.05.00

7.00.00

7.01.00

7.02.00

7.03.00

7.04.00

7.05.00

7.06.00

TERMINAL BLOCKS

All terminal blocks shall be rail mounted/post mounted, cage clamp type with high quality
non-flammable insulating material of melamine suitable for working temperature of 105 deg.
C. The terminal blocks in field mounted junction boxes, temperature transmitters, instrument
enclosures/racks, etc., shall be suitable for cage clamp connections. The terminal blocks in
Control Equipment Room logic/termination/marshalling cubicles shall be suitable for post
mounted cage clamp connection at the field input end. The exact type of terminal blocks to
be provided by the Bidder and the technical details of the same including width etc. shall be
subject to Employer’s approval.

All the terminal blocks shall be provided complete with all required accessories including
assembly rail, locking pin and section, end brackets, partitions, small partitions, transparent
covers, support brackets, distance sleeves, warning label, marking, etc.

The marking on terminal strips shall correspond to the terminal numbering on wiring
diagrams. At least 20% spare unused terminals shall be provided everywhere including local
junction boxes, instrument racks/enclosures, termination/marshalling cabinets, etc. All
terminal blocks shall be numbered for identification and grouped according to the function.
Engraved labels shall be provided on the terminal blocks.

For terminating each process actuated switches, drive actuators, control valves,
Thermocouple, RTD, etc. in Local Junction Boxes, etc, refer Drg no. 0000-999-POI-A-065.

The terminal blocks shall be arranged with at least 100 mm clearance between two sets of
terminal blocks and between terminal blocks and junction box walls.

INTERNAL PANELS/ SYSTEM CABINETS WIRING

Internal panel/cabinet wiring shall be of multi-stranded copper conductor with FRLS PVC
insulation without shield and outer sheath meeting the requirements of VDE 0815.

All internal wires shall be provided with tag and identification nos. etched on tightly fitted
ferules at both ends. All wires directly connected to trip devices shall be distinguished by one
additional red colour ferrule.

All external connection shall be made with one wire per termination point. Wires shall not be
tapped or spliced between terminal points.

All floor slots of desk/panels/cabinets used for cable entrance shall be provided with
removable gasketed gland plates and sealing material. Split type grommets shall be used for
prefabricated cables.

All the special tools as may be required for solder less connections shall be provided by
Bidder.

Wire sizes to be utilised for internal wiring.
0] Current (4-20 mA), low voltage signals (48V); 0.5 Sg.mm.
Ammeter/Voltmeter circuit, control switches etc.

for electrical system.

(i) Power supply and internal illumination. 2.5Sg.mm. minimum (shall be as
per load requirement.)
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8.00.00 INSTRUMENTATION CABLE INSTALLATION AND ROUTING

8.01.00 All cables assigned to a particular duct/conduit shall be grouped and pulled in simultaneously
using cable grips and suitable lubricants. Cables removed from one duct/conduit shall not be
reused without approval of Employer.

8.02.00 Cables shall be segregated as per IEEE Std.-422. In vertically stacked trays, the higher
voltage cable shall be in higher position and instrumentation cable shall be in bottom tier of
the tray stack. The distance between instrumentation cables and those of other system shall
be as follows:

From 11 kV/6.6 kV/3.3 kV tray system - 914 mm
From 415V tray system - 610 mm
From control cable tray system - 305 mm

8.03.00 Cables shall terminate in the enclosure through cable glands. All cable glands shall be
properly gasketed. Sealing (to prevent ingress of dust entry and propagation of fire) shall be
provided for all floor slots used for cable entrance. Compression cable glands (double for
armoured and single for other cables) shall be provided.

8.04.00 Not in use

8.05.00 The cables emanating from redundant equipment/devices shall be routed through different
paths. The above segregation of cables & wiring for redundant equipments/devices shall be
in accordance with IEEE-Std-422.

9.00.00 CABLE LAYING AND ACCESSORIES

9.01.00 CABLE LAYING

1 Cables shall be laid strictly in line with cable schedule.

2 Identification tags for cables.
Indelible tags to be provided at all terminations, on both sides of wall or floor
crossing, on each conduit/duct/pipe entry/exit, and at every 20 m in cable
trench/tray.

3 Cable tray numbering and marking.
To be provided at every 10m and at each end of cable way & branch connection.

4 No jointing is permissible for Instrumentation cables. For other cables Jointing for
more than 250 Meters run of cable shall be permitted.

5 Buried cable protection
With concrete slabs; Route markers at every 20 Meters along the route & at every
bend.

6 Road Crossings
Cables to pass through buried high density PE pipes encased in PCC. At least 300
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9.02.00

9.03.00

mm clearance shall be provided between
- HT power & LT power cables,
- LT power & LT control/instrumentation cables,

Spacing between cables of same voltage grade shall be in accordance with the
derating criteria adopted for cable sizing.

7  Segregation (physical isolation to prevent fire jumping)

a All cable associated with the unit shall be segregated from cables of other
Units.

b  Interplant cables of station auxiliaries and unit critical drives shall be
segregated in such a way that not more than half of the drives are lost in case
of single incident of fire.

8 Cable clamping

All cables laid on trays shall be neatly dressed up & suitably clamped/tied to the
tray. For cables in trefoil formation, trefoil clamps shall be provided.

9 Optical fiber cables ( OFCs) :

Outside Building Area - to be laid necessarily inside Gl conduit with support from
cable tray/Trestle structure

Inside Building Area — to be laid on separate cable sub-trays

While buried- in separate burried trench approx.1.0 meter depth, to be laid in 2”
rodent proof HDPE conduits covered with sand, brick, laid breadth-wise and soil
along the pipe line route by contractor;

While crossing roads - to be laid in G/ rodent proof HDPE conduits with sand filling
at bottom and sand, soil filling at top with cement concrete;

While crossing canals/river- to be laid in rodent proof HDPE conduits within hume
pipe.

10 Laying of Network Cable (UTP/STP) :

Out side Building Area- to be laid necessarily inside Gl conduits with support
from cable tray / Trestle structure.

Inside Building Area- to be laid necessarily inside Gl conduits on separate
cable sub-trays.

Bidder shall supply and install all cable accessories and fittings like Light Interface Units,
Surge suppressors, Opto isolators, Interface Converters, Fibre Optic Card Cage, Fibre Optic
Line Driver, Repeater / Modem (for Optical Fibre Cables), cable glands, grommets, lugs,
termination kits etc. on as required basis.

Cables, which terminate in cabinets of draw out sections shall have sufficient cable coiled in
the bottom of the cabinet to permit full withdrawal of draw out sections without disconnecting
the cables. When prefabricated cables with factory connectors on both ends are longer than
required, the excess cable shall be coiled in the bottom of one or both termination cabinets.

EPC PACKAGE FOR TECHNICAL SPECIFICATIONS SUB-SECTION-IIIC-07 PAGE
PATRATU SUPER THERMAL POWER SECTION - VI, PART-B INSTRUMENTATION 11 OF 13

STATION EXPANSION PHASE-I (3X 800MW) BID DOC. NO.: CS:9585-001-2 CABLES

Page 253 of 426




CLAUSE NO.

adis

TECHNICAL REQUIREMENTS .
NTPG

9.04.00

9.05.00

10.00.00

11.00.00

11.01.00

11.02.00

11.03.00

The Bidder shall be responsible for proper grounding of all equipment under this package.
Further, proper termination of cable shields shall be verified and the grounding of the same
shall be coordinated so as to achieve grounding of all instrumentation cable shields at same
potential. This shall be completed prior to system tests.

The Contractor shall take full care while laying / installing cables as recommended by cable
manufacturers regarding pulling tensions and cable bends. Cables damaged in any way
during installation shall be replaced at the expense of the Contractor.

FIELD MOUNTED LOCAL JUNCTION BOXES

(i) No. of ways 12/24/36/48/64/72/96/128 with 20% spares terminals.

(i) Material and 4mm thick Fiberglass Reinforced Polyester (FRP).
Thickness
(iii) Type Screwed at all four corners for door. Door gasket shall be of

synthetic rubber.

(iv) Mounting clamps
and accessories

Suitable for mounting on walls, columns, structures etc. The
brackets, bolts, nuts, screws, glands required for erection shall
be of SS, included in Bidders scope of supply.

(v) Type of terminal
blocks

Rail mounted cage-clamp type suitable for conductor size upto
2.5 mm2. A M6 earthing stud shall be provided.

IP: 55 minimum for indoor & IP-65 minimum for outdoor
applications.

(vi) Protection Class

(vii)  Grounding To be provided.

Color RAL 7035

(viii)

CONDUITS

Conduits shall be generally used for interconnecting cables from field instruments to Local
JB’s. All rigid conduits, couplings and elbows shall be hot dipped galvanised rigid mild steel
in accordance with IS: 9537 Part-1 (1980) and Part-1l (1981). The conduit interior and exterior
surfaces shall have continuous zinc coating with an overcoat of transparent enamel lacker or
zinc chromate. Flexible conduit shall be heat resistant lead coated galvanized steel with ,
water leak, fire and rust proof protected for the areas of Mills,Drum, Main Steam, RH steam
Air Heaters and Furnace, BFPDT’s .

And for remaining applications, water leak, fire and rust proof flexible Gl conduits shall be
provided. The temperature rating of flexible conduit shall be suitable for actual application.

All rigid conduit fittings shall conform to the requirements of IS: 2667, 1976. Galvanized steel
fitting shall be used with steel conduit. All flexible conduit fittings shall be liquid tight,
galvanized steel. The end fittings shall be compatible with the flexible conduit supplied.

Conduit sealing, explosion proof, dust proof and other types of special fittings shall be
provided as required by these specifications and shall be consistent with the area and
equipment with which they are installed. Fittings installed outdoors and in damp locations
shall be sealed and gasketed. Hazardous area fittings and conduits sealing shall conform
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with NEC requirements for the area classification.

11.04.00 Contractor shall provide double locknuts on all conduit terminations not provided with
threaded hubs and couplings. Water tight conduit unions and rain tight conduit hubs shall be
utilised for all the application which shall be exposed to weather. Moisture pockets shall be
eliminated from conduits.

11.05.00 Conduits shall be securely fastened to all boxes and cabinets.

12.00.00 CABLE SUB-TRAY & SUPPORT

12.01.00 The cable sub-trays and the supporting system, to be generally used between Local/Group
JBs and the main cable trays and the same shall be furnished and installed by the
Contractor. It is the assembly of sections and associated fittings forming a rigid structural
system used to support the cable from the equipment or instrument enclosure upto the main
cable trays (trunk route).

12.02.00 The covers on the cable sub-trays shall be used for protection of cables in areas where
damage may occur from falling objects, welding spark, corrosive environment, etc. & shall be
electrically continuous and solidly grounded.
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MEASURING INSTRUMENTS (PRIMARY AND SECONDARY)

TESTS

ITEMS

Insulation Resistance (R)
IBR Certification (if applicable )(R)
Material Test certificate ®

Hydro Test(R)

1. PR Gauge (IS-3624)

2. Temp. Gauge (BS-5235)

3. Pr./D.P.Switch(BS-6134)

4. Electronic Transmitter(IEC-
770)

5. Temp. Switch

6. Recorder(IS-9319/ANSI C-
39.4)

< <] <IX[X[X| Test as per standard(R)

7. Vertical indicators

8. Digital Indicators

9. Integrators

10. Electrical Metering
Instrument  (1S-1248)

11. Transducer (IEC-688)

12. Thermocouples (ANSI-
MC-96.1)

13. RTD(IEC-751)

< <X <¥X¥[X] <[X] <|X[X]<] Make, Model, Type, Rating (R)

< << << || << < <<= calibration (R)

< =<|=<| =<
< <= <] <= =<|=<| =|<

14. Thermowell

<|<| << <|x|<|x| <|<| =<|<|<|<| Dimensions (R)

<<l <Xl <KX <[ <] <[<[<]<| Process / Electrical connection (R)

Y |[Y Y

Y — Test applicable

R-Routine Test A- Acceptance Test
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3 — =
1z |z =
x| o ° — 2
>| B © | & I
£ 2 2 e Tzl 2 <
ITEMS c| S % 2 8 ol g 2
- o e} = O ©
0| T ol | 81 3| | 2 !
gl L S 2SS B
=l K| & Wl = o| & o §
= =l ol | <| S| 52| 0| EB|rx O
") Q| | | € = [S o © | = %
clo|lW| | o 2] 2| < S = 38
o| 8| -| 0| E| a| | 8| c|E| @ =
D=2 0|l 5| 0o & 8 o | 8 ‘qt) 2 ©
c|l | B 8=l % 5|35 R ol =
o| O 8 o 3| w i 8 L)l o] o o)
E|S| 8|5 8|2|5| w3 x| 25
Q| S|a|lo|g|Z|z|o|ls|QIT|=
15. Cold junction | Y |Y |Y |Y Y
compensation box
16. Orifice plate(BS-1042) Y|Y|Y|Y|Y|Y|Y Y |Y|Y
17. Flow nozzle(BS-1042) Y|Y|Y|Y|Y|Y]|Y Y |Y|Y
18. Impact head type element |Y |Y |Y Y Y
19. Level transmitter/float|Y |Y [Y |Y Y|Y |Y|Y
type switch
20. Flue Gas analyser Y |Y|Y|Y
21. Dust emission monitors Y |Y |Y|Y

*Calibration to be carried out
on one flow element of each
type and size if calibration
carried out as type test same
shall not be repeated.

** |f applicable

R-Routine Test A- Acceptance Test

Y — Test applicable

Note: 1) Detailed procedure of Environmental Stress screening test shall be as per
Quality Assurance. Programme in General Technical Conditions

2) This is an indicative list of tests/checks. The manufacturer is to furnish a
detailed quality plan indicating the Practices and Procedure adopted
alongwith relevant supporting documents.
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ELECTRICAL ACTUATOR WITH INTEGRAL STARTER
Test/Attributes ”a
Characteristics =
[&]
c ©
0 o)}
= £
. g g
el |g| |%|& E
S = 5| 8 ©s
] 9] Bl < Q9
S o c| & T2
o) 3 2| ® ® 0
@ g o o O
Q o S| o
] = "g o 28
o 5 5|2 92
S = ) £ on
© & S| 5 Qo
2 - 2| = =
s| Q| E I8 28
2lels|I<z| & 24
AR 2o
e 2| e8| g|E|= ® 0P
= S| S| E| 5] 8§ % o | —%
12 g 8|30 0|92 |e &Y
ITEM/ S| 8| 8|lF|e|=| 8| T| < = X123
3| o |&| 5| 2| 8|5@ | 35|58
COPONENT/ o> | 2l c|L|ls|§ é cs5 | & 4|25
SUB SYSTEM @l 8lT|E/3/8|8|°|32|2%|3 8|2
ASSEMBLY/ s o|2|3|Z|5|8|F|5|s2 |&[2] 8%
TESTING | Z|Z|S|<|O0|0|dh|T|LE | WoO|In
ELECTRICAL
ACTUATOR WITH
INTEGRAL
STARTER(IS_9334)
Motor Y |[Y |Y |Y Y
Final Testing Y Y [Y Y |Y Y |Y Y ]Y Y Y[Y |Y
Note: 1) Detailed procedure of Environmental Stress Screening test shall be as per Quality
Assurance Programme in General Technical Conditions. Requirement of test and
procedure finalized during QP finalization
2) Thisis an indicative list of tests/checks. The manufacturer is to furnish a detailed
quality plan indicating the practices and procedure adopted along with relevant
supporting documents.
® - Routine Test (A) - Acceptance Test Y - Test applicable
EPC PACKAGE FOR TECHNICAL SPECIFICATION SUB-SECTION-E-68
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STANDARD CHECK LIST FOR C&I INSTRUMENTS (for Maux Pkgs)

CHECK LIST FOR SOLENOID VALVES

SI. Test / Checks Quantum Reference Doc./ |Agency ** Remarks
No. of check | Acceptance Norms |[M|C | B
! |cHECK FOR PIWLV
TYPE
MAKE
MODEL No.
2 |MATERIAL (BODY. Plw]|vV
PLUNGER/TRIM)
3 |PORT SIZE P{W|[V
4 |CABLE CONNECTION SIZE PIW]|V
SEE NOTE-1 APPROVED SPEC./ | P |W [ V [TYPE TEST
BELOW DATA SHEETS CERTIFICATE TO BE
5 |ENCLOSURE CLASS FURNISHED BY
VENDOR
P W | V |TEST CERTIFICATE TO
6 No. OF COILS & INSULATION BE FURNISHED FOR
CLASS INSULATION CLASS BY
VENDOR
7 |POWER SUPPLY CHECK PIW]|V
8 |IR/HV TEST PIW]|V
9 |FUCTIONAL TEST PI{W|[V
Legend :

** M = Manufacturer / Sub-contractor, C = Contractor / Nominated Inspecting Agency, B = BHEL,
P = Perform, W = Witness, V = Verification

Note :
1. Quantum of check shall be as below :
100 % - By Manufacturer
2. Manufacturer to maintain calibrated instrument having better accuracy than the item
under test. Inspecting engineer shall check the same.
3. Contractor to provide compliance certificate for tests/checks verifid by contractor and
submit the same alongwith test certificates to be verified by BHEL.

Page 260 of 426



I0pUBA-gNG - € 188 8yl Bulkiue Aousby - A SonsiIIoB.IBYD JOUIN - N
IOpUBp -2 18 8y} Buissaulip) Aousby - A\ 180 oneubep -1 N 18] ouosenn — 1N sonsueoeleyd Jolepy - YA
J3Hg - 1 1891 ou) Bulwiopiag fousby - d ¢ 150 jueneuad 8AQ— 14 1seL oydeiBoipey -1y sofisyeoeleyo [eoBD - ¥O , N3O
BRI}
4 - | ZIE 1S9l plepueis YN plepueis "N %001 |[ensin VYIN Ajjenp eoeung wbeiydeiq | z'L
‘Buiuiyoew
Jaye Jpuuog ajeouIle) €91l 9 ANSY | ¥€9l 9 JNSY
» Apog Jo4 L 4 4 1sel /61°GL-S-VSI /61°GL-S-VSI %001 1801 ‘PAH YN |IBYs 10} 1S8} ainssald
Ajuo aoeuns
paulyoew
uo Buluyoepy 9)esiIeD
R I 4 € 1sal €91 9 NSV €91 d NSV %001 1d/1IN ¢
3)eoUIa)
4 - | Z/¢ 1sal GG-dS-SSIN GG-dS-SSIN %001 [ensin- L YIN Ajjenp soepng
‘anoqe
pue 006
ISNV Bunel
1o} 18UU0q
pue Apoq \RIEW] jauuog Joj 1N
Joj 8|qeo||ddy I Z | 2/e | vodeyisel 7€'91 9 JNSY €91 9 ANSVY %001 | % Apog Jo} 1Y VN | sBunseo jo Ayjenb jeussju
Aluo youuog/
Apoq oy
8|qeolddy g
“13Hg Aq
palLIeA 8q 0}
(e1qeoyidde y1)
UonEouIan ajeoyIe) / 100Us ejep /109Us ejep LeyD
’ .m_m__e L A AL 1891 | /Bup panoiddy | /-Bip panouddy | “1'H yoe3 | "1'H JO mainay YIN juswieal] jesH
Ajuo ‘abeo/buu
AJpunoj wouy (Yoreg 1e9s ‘wajls aAeA ‘bnd
12UU0q/ApOq a1eoILeD /198ys eep /198ys ejep LHIBSH | gs6} jeoiisyn seipedoud ‘sBuibioy / Bunseos .
10} D1 1z - [ 1s8] | /Bup panoiddy | / -Bip paroiddy JouQ ‘leaisAud YIN |jesiway) ‘|eaishyd jouuog g Apog Ll
AVIIILVYIN ONINODNI 0l
A | M| d | spiooey NEETTE) fiob
SuLIoON sjuswnoop ¥o9yo a1e uonesado ‘ON
Syleway 0 asuejdesoy aoualaey 10 Jud)x3 10 ¥©0 PaX4234J SIARSUR0LIEYD / jusuodwo) ‘IS
s Kousby jewso poyza/edAL .
9 40 I 133HS %0 - N3d
9102506z ‘31va 00 ON'A3d  Z ON3NSSI (DILVINNANG) IATVA TOHLNOD
) NOILO3S d04
all JNATOA NV1d ALINTVYNO AYVANVY1S Lig 5108
900 I-G¥1-666-dD-3d "ON NV1d ALITVNO

Page 261 of 426



JopuaA-gng - ¢ 159 ay) buihjuap Aousby - A SOljsl8)oeIBYD JOUIN - 1N
IOpUdBA -2 1591 8y} Buissauypn Aousby - A 1s9] onaube -1 IN 1S9 oosennN — 1N sonsuajoeieyd JIolepy - WYIN
13Ha - L }s9 8y} Buiwioped Aousby - d $ 188 Jueseuad 8Aq - 1d 159 olydesboipey -1y sofsueioeleyo eoll] - {0 . ANIOF1
adAy
9)eolIeD 1o9ys 199ys / 9| dwes s)sa|
1z - e 1891 ejeq paroiddy ejeq panoiddy Elile) VININ/CI YIN uopoajoud Jo @albag g
[(Ajreuseixe papinoid
uonouny Jl)Jepiwsuel] uonisod
SI=L]IIETS) spiepuels splepuels Aununuo) ‘SpIOUB|0S ‘SaYDIMS
4 - € 1se jueAs|sy JueAs|ay %001 ol AH YN 1s91 8upnoy L | Jwi] swey [eouos| | L
107
Joidwes | (Juswainsespy)
Z --- [ pJoday pJepue;ls "IN pJepuels "I\ auQ uoisuawiq ‘¥
EENER) pJepue;}s U (eoueinpu3)
Lz - € }se| | /'oads |eusjep $919A2 000'0L | ©dA}/8UQ 159} 011940 "¢
EIERIER) pJepue}s U piepuels "IN
z - < 1891 | /-oads |eusjely | /oads |eusiep %001 Buibbelog ‘g
9)esiIa) pJepue;}s U pJepuels "N onel
z - e 1891 | /'oads [eusiely | /oads jeusep %001 SSOUUNS “| VN soueWIOLRd €
jesH
9)eslIa) pJepue;}s U piepuels "IN /o|dwes
z - e 1891 | /-oads |eusiely | /oads |eus)ep aup 1s9] Yoo vIN sanladold 'yosy ‘2
jesH
9)eolIleD pJepue;}s “UAl piepuels "IN /o|dwes sisAjeuy
z - [ 1s8] | /'oads |eusey | /-oads |eusiep Elile) -[eaiway) YIN uopisodwo) | buuds | ¢}
ajeole) ‘pJepue)s U adk| | S®I9A0000°0}
(4 - | ¢/€ 1s81 abewep oN /881942 000°01L /®UQ 188} 211940 VIN 8joho oy / @oURBINPUT ¢
8jeolied
Z - | z/E 1891 pJepue;}s "IN pJepue;ls "4\ %001 juswaINses|\ vIN ssaupleH ¢
fiob
A _ m _ d Spi0o9y SWON sjuawnoop }o9yon 1294d ae uoljesado ‘ON
Syleway 0 aouejdasoy EERITEYETEN| JO Juadxgy 10 ¥©0 PaX4234J SIARSUR0LIEYD / Juauodwo) ‘IS
s Kousby jewso poyza/edAL .
9 40 4 133HS I'?0 *: INId
9102506z ‘31va 00 ON'A3d  Z ON3NSSI (DILVINNANG) IATVA TOHLNOD
) NOILO3S d04
8l JNNTOA NV1d ALITVYNO AYVANVYLS Lig 5145
900 I-S¥71-666-dD-3d "'ON NV1d ALITVNO

Page 262 of 426



JopuaA-gng - ¢ 159 ay) buihjuap Aousby - A SOljsl8)oeIBYD JOUIN - 1N
IOpUdBA -2 1591 8y} Buissauypn Aousby - A 1s9] onaube -1 IN 1S9 oosennN — 1N sonsuajoeieyd JIolepy - WYIN
J3Hg - L 158 8y} Bulwioped Aousby - d $ 18] Jueseuad 8Aq— 14 1sel oydelBoipey -1y solisiispeleyd [eoBliD - MO, ‘ANIDIT
Jo8ys ejep olysle)oRIRYD
7-9]ON Jojoy L 1 Z | wodayisal | / Bup panoiddy ainpasold YN %001 juswiainses|y YIN weo/Ajuesur] g
Jo8ys ejep (uonoadsul
7-9]ON Jojoy L 1 Z | wodayisa] | / Bip parosddy ainpasold BN %001 juswiainses|\ YIN aw Buiso|p/buiuadp g [euld) IATVA
}98ys ejep a3131diNod NO
7-9JON 18J8y 3 3 Z | Hodeyisa] | / Bup panoiddy 8INpad0Id YN %001 juswiainses|y VIN [9ABIL BAlBA 7L 1S31 NOILVY3dO | 0¥
9)eolIle) 189 aAjeA paye|dwod
7-8JON I8j8y 3 L 4 1s81 2'02-104 [AVVAIOE %001 ojewnaud VIN obexeajesg | Jojise) obexes|jess | ¢'¢
LTS €919 NSV (ebexea junoly Apog)
7-9JON J9J8Yy 3 3 4 1s81 abexea oN /61°G2-S - VSI %001 158} 04pAH VIN 158} aunssald pue abeyes Apog | z'¢
9JedyIdY
7-9]JON J9J8y 3 L 4 1s81 abexes oN piepuels "4A %001 | IS8} dohewnaud VIN ubuang @ abexesT Jequieyp Jolenay | L'g
JATVA A3137dINOD NO S1S3L | 0°€
jo7/e|dwes juswainses|\ (e1qeoidde
L --- z spJooay pJepuels "I\ pJepuels "4\ auQ ssaup.leH vIN Janalaym) Buioey pleq ¢ oBeo/Bull 188S A
L --- z SpJ02aYy pJepuels "I\ pJepuels A %001 juswiaINSes |\ vIN S08YD |euoisuswiq ‘2 wia)s aAlBA Al
Bnid 1
‘papnijoul (seoeuns jouuog __
a4 ||leys spus spJ02ay o|qISsadoe 1d/IN Apog "1
plem ung 3 - 4 1s81 ¥€91 9 JNSY ¥€'9L g ANSY | UO) %001 g [ensIn VIN SMej} 8delng 7| ‘Buuiyoew Jeyy | L'
NOILDO3dSNI SSI00¥d NI | 0°C
Z - € SpJoosy piepuels "N pJepuejs "JN %001 [ensin VIN Buppen g
FEERER)
9JedyIdy uoieiqiied
z --- [ 1891 pJepuels A pJepuels "N %001 10 MaIneyY vIN QouBwWlIOHed | sabneo ainssald | G|
fiob
A _ m _ d Spi0o9y SWON sjuawnoop }o9yon 1294d ae uoljesado ‘ON
Siewdy io aouejdasoy EERITEYETEN| JO Juadxgy 10 19 POYI3UD SINSIISILIEUD / usuodwon ‘IS
s Kousby jewso poyza/edAL .
9 40 € 133HS I'?0 *: INId
9102506z ‘31va 00 ON'A3d  Z ON3NSSI (DILVINNANG) IATVA TOHLNOD
) NOILO3S d04
8l JNNTOA NV1d ALITVYNO AYVANVYLS Lig 5145
900 I-S¥71-666-dD-3d "'ON NV1d ALITVNO

Page 263 of 426



JOpUdA-gNS - € 189 ayy buifyiep Aousby - A solslIejorIBYD JOUIN - 1N
IOPUBA - ¢ 1591 8y} Buissauypn Aousby - A 1s9] onaube -1 IN }s9] oosennN — 1N sonsuajoeieyd JIolepy - WYIN
13Hg -1 1se1 8 Buluioped Aousby - d ¢ 1s9] jueneuad eAg — 14 1sel dydesboipey -1y sojsHeeeyo [EONUD - ¥D ,  ‘ONIDFT
8j1eoliie)
Lz - | ¢/¢ 1s81 GG-dS-SS GG-dS-SSIN %001 |ensiz VIN Ajjenp eoepng gl
ssauyoly} juied ‘oN Be L ‘(Mmoy
LIS J99ys ejep ‘leuolsuawip J0 uonoalip Joy) Buidwe)s
L L z 1891 /'B1p panoiddy |  ainpaooid WA %001 pue |[ensiA vIN ‘Bunuied ‘ssaulues|y ‘gl
9)eolIle) Jo8ys ejep jo8ys ejep alin|iey} Jie Jo aseo ul
L L z 1s8] | /Bup panoiddy | / -Bip paroiddy %001 |ensin VIN | uonisod aAjeA pauyep aid LI
Jo8ys ejep Jo8ys ejep |euoisuawip
#7-9]ON Jojoy L l z SpJooay /'61p panoiddy | / Bip panosddy %001 pue |ensip IN suoisuawip ||esanQ 0L
-9]JON Jajoy
SABA SO110S59908
pajqwesse Jo8ys ejep JBY}0 pue Splous|os
uo L L Z | vodeyisel | /Bup penoiddy | @inpadoid YN %001 uopound | WA | 9 Youms jwil jo uopesedo ‘6
] (%01 J0
L SION J8j9d sdajs u1 %001
‘Jod pi1s -0 Buwusdo
uou 1o} AD ‘sA ableyosip
B 9zis Apog pue abieyosip
JO 8z1s yod @ 9)eolIleD 199ys elep adA) ‘SA "SS9ld) } 1891 AD/ SolisleloeIeyo
Apog = 8zIS ¢ L - z 1891 | /Bup panoiddy | ainpasoid BN Jad suQ | uswainses| ¢ VIN SABA [OJUOD g
}99ys ejep
7-9]0N Jojoy L L Z | vodayisa] | / Bup panoiddy ainpasoid BN %001 juswainsesy VIN (lesenQ) Aoeunday 2
J99ys ejep
y-910N Jojoy L L Z | wodeyise] | /Bip penoiddy | ainpaosoid UIA %001 juswiaINSes|\| vIN AlApgisueg 9
J99ys ejep
$-9J0N Jajoy L L Z | wodayisa] | /Bip panoiddy | ainpadoid U %001 JusWaINSes| VIN sisaielsAH g
J98ys ejep
$-9)0N Jojoy L L Z | wodayisa] | /Bip panoiddy | ainpadoid A %001 JuswaINSes| VIN Algeleaday
fiob
A _ m _ d Spi0o9y SWON sjuawnoop }o9yon 1294d ae uoneiado ‘ON
Syleway 0 aouejdasoy EERITEYETEN| JO Juadxgy 10 ¥©0 PaX4234J SIARSUR0LIEYD / Juauodwo) ‘IS
s Kousby jewso poyza/edAL .
9 40 ¥ 133HS I'?0 *: INId
9102506z ‘31va 00 ON'A3d  Z ON3NSSI (DILVINNANG) IATVA TOHLNOD
) NOILO3S d04d
8l JNNTOA NV1d ALITVYNO AYVANVYLS Lig 5145
900 I-S¥71-666-dD-3d "'ON NV1d ALITVNO

Page 264 of 426



JOpuaA-gng - ¢ 159 ay) buihjuap Aousby - A soljs1I8joBIRYD JOUI - IN
IOPUBA - ¢ 1591 8y} Buissauypn Aousby - A 1s9] onaube -1 IN }s9] oosennN — 1N sonsuajoeieyd JIolepy - WYIN
13Hg -1 1se1 8 Buluioped Aousby - d ¢ 1s9] jueneuad eAg — 14 1sel dydesboipey -1y sojsHeeeyo [EONUD - ¥D ,  ‘ONIDFT
8j1eoliie) 188ys ejep jo8ys ejep [8POIN/eY BN
(0°00) 4 1s8] | /Bip parouddy | /Bip parociddy %001 [ensin | VYIN uoneoyusA [edishud 'L Jauonisod Hews | 9'G
Jodey /198ys ejep /198ys ejep
(D°0D) - -—- z uonoadsu| | /- Bup panosddy | / Bip panoiddy %001 juswaINses|) }Sto) sIsBISAH 7%
uodey /198ys ejep /198ys ejep
(0°0D) - - z uonoadsu| | /Bup panoiddy | / Bip panoiddy %001 juswaINsSes|) }te} Auesurl ¢
8jeoliie) piepuels piepueis
(0°0'2) € I1sal juensjey juensjey | odAyyoe3z | 19} YINAN/CI | VN uoposjoud jo eaibeq g
(4ouonysod
Jews Joj ajgeoijdde
a1eolIa) 199ys ejep 199Us ejep |[oPON/eNEN 10U)JaBAUOD
(0°0'0) 4 1s81 | /Bip panoiddy | / Bip panoiddy %001 [ensin | YIN uoneoylia [edisfud 'L | ohlewnaud o}jusund | G'g
(1auonisod
Jews o} [eBayul
papinoid 1 sjgeorjdde
a1eolI8) /198Us /198ys J0U)JepIWISURI)
(0°'0D) - 1 z 189 ejep panosddy ejep panosddy %001 uoneladQ YIN Aoeinooy 7L uonisod oluosP9|3 | 'S
8jeoliie)
(0°00) - - | 2/E 1s8 | abexes| oN piepuels "4 %001 159} abeyea VIN 18] 8duBwIOLSd Aepaxoolay | €6
SERIES) (uonnjos
(0°00) - | ue 1s9) abexes| oN piepuels "y % 001 deos) [ensIn | VIN obexes| |lesornQ  Z
BEREL)
(0'090) --- - | z/e 1891 abeyes| oN pJepuels ‘YN | odAy yoeg Juswainsesy VIN uondwnsuod Jle [ewioN ‘| JoyeinBas sy iy | Z'S
(leubis
(0°00) indui sjeys
8oUBWIOUOD a)eoni8) Apeais ay} abeyea| so|zzopN Buipnjoul
o sjeolIIe) --= - | 2/ 1s8 1 abexes| oON pJepuels “UA % 001 ur) 39 Mean VN | Alquesse Jsye abexes) |[elonQ Jsuonisod | 1L'G
(anjeA pajquiasse Ajaja|dwod ay} uo pawopiad aq jjeys sway Aseljixne jo }s3) aduewopadad) SINILI AMVITIXNY | 0°S
fiob
A _ m _ d Spi0o9y SWwIoON sjuswinoop yo8yo 1294d uoljesado ‘ON
Syleway Kouab 0 aoueydasoy ELITEIETENY JO JU9IXg 10 et PaX4234J SIARSUR0LIEYD / usuodwo9n ‘IS
¢ Aousby jewso poyza/edAL .
9 40 S 133HS 1D - N3d
9102506z ‘31va 00 ON'A3d  Z ON3NSSI (DILVINNANG) IATVA TOHLNOD
) NOILO3S d04
8l JNNTOA NV1d ALITVYNO AYVANVYLS Lig 5145
900 I-S¥71-666-dD-3d "'ON NV1d ALITVNO

Page 265 of 426



159 ay) buihjuap Aousby - A

JOpuaA-gng - ¢ soljs1I8joBIRYD JOUI - IN
IOPUBA - ¢ 1591 8y} Buissauypn Aousby - A 1s9] onaube -1 IN }s9] oosennN — 1N sonsuajoeieyd JIolepy - WYIN
13He -1 191 8y} Buluiiopied £ousby - d ¢ 1s9 jueseuad @AQ— L4 1sel dwydeiboipey -1y sosuejoeleyd [BORUD - WD, ‘ANIOT]
‘aoueldedoe
pue uoiedILIBA J0) THEG 01 paniwgns a4 ||eys (8ouewIouo) J0 Sa1ediilan)s,n 0 0 ‘(uoneladsea)sisa) [eolueyosw
pue Swa}l |BOLIO9| U0} S, 0| ‘"SON 1BeaH UlM paje|allod AInp sjeusjew 1o} (seyeoniua) 1s9])s,01 ||e Jo saido) ‘9
"Joaysejep/uoneolioads ayj ul Joj paj[ed I paRIWANS 8] |leys O-||| WJoH Ul S8)edliud Hg| G
‘Aousbe uonoadsul pajeulwou 13HG/13HG 104 %01 PUB Jainjoeinuew 1o} %001 @9 [|eys %29yo jo wnjuenb ay] ¥
"S)99ys eje(q 8y} ul 1o} pajied 4 ‘papinoid aq |leys Buyoed Ayuom eag ‘¢
ainpasoud / uoneoynads Bunuied Jioyy uo [eaocidde s, J3Hg uieyqo o0y Jopuaa ‘Bunuied oy -oads 13Hg J0 @ouasqe syl U “Z
‘Alojesoqge]
panoidde 13Hg /Ai0iel0qe| paroidde Ja0b Auy/dD4 1B pe1onpuod aq ||eys 18} AD ‘dopusa ay} Aq 73Hg 0} papiwgns
10U sI (Sonsa}oBIBYD WL} BWES ‘A\D SWES ‘9ZIS SWES) SA|BA |0J}UOD JB|IWIS B 10} 9]0l 1S8) AD PI|BA 8SBO U] °|
‘S310ON
Hoday abewep usuen
g-olON oY | - | - Z | uonoadsuj pJepuels "y pJepuels "N %001 lensin | VIN | IsuteBe Bunjoed jo sssupunog ONDIOVd | 02
tOQQN_ juswalnses|)
Z-OloNJoyy | - | - Z | uonoadsuj pJepue)s YN pJepuels YN %00} pue [ensin | VIN Bunuied jo sseupunog ONILNIVd | 09
EERTIER) J0}e2IUNWWOo) pIeH
(0090 | -—| - 4 1s9] pJepue)s YN plepue)s YN | odAyyoeg | jusweinsesyy | YN pueH yim uoneiqied  °g
Hoday /199ys ejep /199ys ejep
(00D - - Z uonoadsu| | /-Biup panosddy | / Bip panoiddy %001 juswaInses|y }Sfe) SISUBISAH ¥
uoday /199ys ejep /199ys ejep
(D°0D) -—- -—- z uonoadsu| | /Bip panosddy | / Bip panoiddy %001 juswaInses|) }Sto) Auesurl ¢
SESE) plepuels piepue)s
(0090 | -—| - € 1891 juensjey ensey | odAyyoe3 | 3se} VINGN/CI | VIN uoposjold jo eaibeg g (e1qe0lddy sy)
fiob
A _ m _ d Spi0o9y SULION sjuawnoop ¥o9yo 19849 uonjesado ‘ON
Syleway 0 aouejdasoy EERITEYETEN| JO Juadxgy 10 et PaX4234J SIARSUR0LIEYD / Juauodwo) ‘IS
s Kousby jewso poyza/edAL .
9 40 9 133HS 180 : INId
9102506z ‘31va 00 ON'A3d  Z ON3NSSI (DILVINNANG) IATVA TOHLNOD
) NOILO3S d04d
8l JNNTOA NV1d ALITVYNO AYVANVYLS Lig 5145
900 I-5¥71-666-dD-3d ON NV1d ALITVYNO

Page 266 of 426



TYPE TEST REQUIREMENTS

Sdis

Iﬁ'l'ﬂ'tb

EPC PACKAGE FOR TECHNICAL SPECIFICATION
PATRATU SUPER THERMAL POWER STATION EXPANSION SECTIONVI

PHASE - (3X 800MW) BID DOC. NO.: CS:9585-001-2

Page 267 of 426




CLAUSE NO.

TECHNICAL REQUIREMENTS paddif
NTPG

1.00.00

1.01.00

1.01.01

1.01.02

1.01.03

1.01.04

1.01.05

TYPE TEST REQUIREMENTS

General Requirements

The Contractor shall furnish the type test reports of all type tests as per relevant standards
and codes as well as other specific tests indicated in this specification. If the bidder proposes
a different standard/code from that indicated at table 3.00.00, same is acceptable provided
the equivalence of the proposed standard is established by the bidder. A list of such tests
are given for various equipment in table titled TYPE TEST REQUIREMENT FOR C&l
SYSTEMS' at the end of this chapter and under the item Special Requirement for Solid State
Equipments/Systems. For the balance equipment instrument, type tests may be conducted
as per manufactures standard or if required by relevant standard.

(@) Out of the tests listed, the Bidder/ sub-vendor/ manufacturer is required to conduct
certain type tests specifically for this contract (and witnessed by Employer or his
authorized representative) even if the same had been conducted earlier, as clearly
indicated subsequently against such tests.

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

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

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

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

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

As mentioned against certain items, the test certificates for some of the items shall be
reviewed and approved by the main Bidder or his authorized representative and the balance
have to be approved by the Employer.

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

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

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

EPC PACKAGE FOR TECHNICAL SPECIFICATIONS SUB-SECTION-IIIC-10 PAGE
PATRATU SUPER THERMAL POWER SECTION - VI, PART-B TYPE TEST 10F 9
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2.00.00 SPECIAL REQUIREMENT FOR SOLID STATE EQUIPMENTS/ SYSTEMS
2.01.00 The minimum type test reports, over and above the requirements of above clause, which are
to be submitted for each of the major C&l systems shall be as indicated below:
i) Surge Withstand Capability ( SWC) for Solid State Equipments/ Systems
All solid state systems/ equipments shall be able to withstand the electrical noise
and surges as encountered in actual service conditions and inherent in a power
plant. All the solid state systems/ equipments shall be provided with all required
protections that needs the surge withstand capability as defined in ANSI 37.90.1/
IEEE-472. Hence, all front end cards which receive external signals like Analog
input & output modules, Binary input & output modules etc. including power supply,
data highway, data links shall be provided with protections that meets the surge
withstand capability as defined in ANSI 37.90.1/ IEEE-472. Complete details of the
features incorporated in electronics systems to meet this requirement, the relevant
tests carried out, the test certificates etc. shall be submitted along with the proposal.
As an alternative to above, suitable class of EN 61000-4-12 which is equivalent to
ANSI 37.90.1/ IEEE-472 may also be adopted for SWC test.
ii) Dry Heat test as per IEC-68-2-2 or equivalent.
iii)  Damp Heat test as per IEC-68-2-3 or equivalent.
iv)  Vibration test as per IEC-68-2-6 or equivalent.
V) Electrostatic discharge tests as per EN 61000-4-2 or equivalent.
vi)  Radio frequency immunity test as per EN 61000-4-6 or equivalent.
vii)  Electromagnetic Field immunity as per EN 61000-4-3 or equivalent.
Test listed at item no. v, vi, vii, above are applicable for electronic cards only as defined
under item (i) above.
EPC PACKAGE FOR TECHNICAL SPECIFICATIONS SUB-SECTION-IIIC-10 PAGE
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3.00.00 TYPE TEST REQUIREMENT FOR C&I SYSTEMS
Sl.  ltem Test Standard Test To Be NTPC’s Approva
No Requirement Specifically Req. On Test
Conducted Certificate
Col1 Col 2 Col 3 Col 4 Col 5 Col 6
1 Elect. Metering As per 1S-1248 No Yes
instruments standard
(col 4)
2 Transducers As per IEC- No Yes
standard 60688,15127
(col 4) 84
3 Thermocouple Degree of 1S-13947 No No
protection
test
4 RTD As  per IEC-60751 No No
standard
(col 4)
5 Electronic As per BS-6447 /" No Yes
transmitter standard IEC-60770
(col 4)
6 E/P converter As per Mfr. standard No No
standard
(col 4)
7 Dust  emission Degree of 1S-13947 No Yes
monitor protection
test
8 Instrumentation Cables Twisted & Shielded*
-Conductor Resistance VDE-0815 No Yes
test
Diameter test  1S-10810 No Yes
Tin  Coating 1S-8130 No Yes
test (Persul-
phate test)
-Insulation Loss of mass VDE 0472 No Yes
Ageing in air VDE 0472 No Yes
ovens™**
EPC PACKAGE FOR TECHNICAL SPECIFICATIONS SUB-SECTION-IIIC-10 PAGE
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Tensile VDE 0472 No Yes
strength and
elongation
test before
and after
ageing**
Heat shock VDE 0472 No Yes
Hot VDE 0472 No Yes
deformation
Shrinkage VDE 0472 No Yes
Bleeding & 1S-10810 No Yes
blooming

-Inner sheath*** Loss of mass VDE 0472 No Yes
Heat shock VDE 0472 No Yes
Cold bend/ VDE 0472 No Yes
cold impact
test
Hot VDE 0472 No Yes
deformation
Shrinkage VDE 0472 No Yes

-Outer sheath Loss of mass VDE 0472 No Yes
Ageing in air VDE 0472 No Yes
ovens**
Tensile VDE 0472 No Yes
strength and
elongation
test before
and after
ageing**
Heat shock VDE 0472 No Yes
Hot VDE 0472 No Yes
deformation
Shrinkage VDE 0472 No Yes
Bleeding & 1S-10810 No Yes
blooming
Colour 1S-5831 No Yes
fastness to
water

EPC PACKAGE FOR TECHNICAL SPECIFICATIONS SUB-SECTION-IIIC-10 PAGE
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Cold bend/ VDE-0472 No Yes
cold impact
test
Oxygen index ASTMD-2863 No Yes
test
Smoke ASTMD-2843 No Yes
Density Test
Acid gas IEC-60754-1 No Yes
generation
test

-fillers Oxygen index ASTMD-2863 No Yes
test
Acid gas |EC-60754-1 No Yes
generation
test

-AL-MYLAR Continuity No Yes

shield test
Shield No Yes
thickness
Overlap test No Yes

-Over all cable Flammability  IEEE 383 No Yes
Test
Swedish SEN No Yes
Chimney Test 4241475
Noise IEEE Trans- No Yes
interference actions
Dimensional IS 10810 No Yes
checks
Cross talk VDE-0472 No Yes
Mutual VDE-0472 No Yes
capacitance
HV test VDE-0815 No Yes
Drain wire No Yes
continuity
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*1.0 All cables to be supplied shall be of type tested quality. The Contractor shall
submit for Owner's approval the reports of all the type tests as listed in this
specification and carried out within last Ten years from the date of bid opening. These
reports should be for the tests conducted on the equipment similar to those proposed
to be supplied under this contract and the test(s) should have been either conducted
at an independent laboratory or should have been witnessed by a client.

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

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

***Applicable for armoured cables only

DC Power Supply System (Applicable for each model and rating)

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

Surge ANSI 37.90.1. No Yes

Withstand IEEE-472,EN

Capability( 61000-4-12

SWC)

Dry Heat Test IEC-68-2-2 ori No Yes
equivalent

Damp Heat test IEC-68-2-3 or No Yes
equivalent

Vibration test IEC68-2-6 or No Yes
equivalent

Electrostatic EN 61000-4-z No Yes
discharge test orr equivalent

Radio EN-61000-4-3 No Yes
frequency orr equivalent
immunity test

Electromagneti EN 61000-4-2 No Yes
c field immunity  orr

equivalent
Degree of 1S5-13947 ol No Yes
Protection equivalent

EPC PACKAGE FOR
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HL
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10  Battery

11 NOT

APPLICABLE

As
standard
(col 4)

per

Surge Withstand
Capability( SWC)

Dry Heat Test

Damp Heat test

Vibration test

Electrostatic
discharge test

Radio frequency
immunity test

Electromagnetic

field immunity

Degree of
protection test

Fuse Clearing
Capability
Short Circuit

current capability

[S-10918 (Ni-
Cd Batteries)

IS-1652
(Lead
Plante
Batteries)

Acid

12 UPS ( Applicable for each model and rating )

ANSI| 37.90.1,
IEEE-472,EN
61000-4-12

IEC-68-2-2 or
equivalent

IEC-68-2-3 orn
equivalent

IEC68-2-6 o
equivalent

EN 61000-4-Z
orr equivalent

EN-61000-4-3
orr equivalent

EN 61000-4-2
orr
equivalent

1S-13947
Approved
procedure

IEC 60146-2

No

No

No

No

No

No

No

No

No

No

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

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

2) For Dry heat, Damp heat and vibration, the tests conducted on individual PCB’s
shall be acceptable.
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13 Voltage Over Load Test Approved No Yes
Stabilisers procedure
Temp rise test Approved No Yes
without redundant procedure
fans
14  Public Address System
- Amplifiers As per IS 9302, No Yes
standard Part-I
(col 4)
Microphones As per IS 9302, No Yes
standard Part-111
(col 4)
IS
15482:2004/
IEC
61842(2002)
Loudspeaker As per IS 9302, No Yes
standard Part-1V
(col 4)
15 LIE/LIR Degree of 1S-13947 No Yes
protection
test
16  Flue gas Degree of 1S-13947 No Yes
analyzers protection
test
17 Master Functional As per No Yes
Clock test
approved
procedure
18 CJC Box Degree  Of 1S-13947 No Yes
protection
test
19  Junction Degree  Of 1S-13947 No Yes
Box protection
Test
20 OPC Data OPC No Yes
Access  Server, Compliance (Self
Data Exchange Testing certification is
Server & also
EPC PACKAGE FOR TECHNICAL SPECIFICATIONS SUB-SECTION-IIIC-10 PAGE
PATRATU SUPER THERMAL POWER SECTION - VI, PART-B TYPE TEST 8OF 9
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HL

Nrec

21

22

23

24

25

26

Historical Data

Access Server

Conductivity

Type
Switch

Local Gauges

Process actuated

Switches

Control Valves

PLCs

Flow
Orifice plates

Level

Nozzle

Degree of
protection
test

Degree of
protection
test

Degree of
protection
test

CV test

As per
standard (Col
4)

Calibration

1S-2147

1S-2147

1S-2147

ISA  75.02&
75.11

IEC 1131

ASME PTC
BS 1042

No

No

No

No

No

No

acceptable)

No

No

No

Yes

No

Yes

## The contractor shall submit for Employers approval the reports of all the type test as per
latest 1S-10918 carried out within last ten years from the date of Bid opening and the test(s)
should have been either conducted at an independent laboratory or in presence / owners
representative. The complete type test reports shall be for any rating of Battery in a particular

group based on plate dimensions being manufactured by supplier.

Note:

Type Tests are to be conducted only for the items, which are being supplied as a part of this
Package.
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NOTE

1.1t 4L

11TV + 6040

1. MATERIAL OF THE BOSS AND NIPPLE SHALL BE THE SAME AS THE PIPE INTO WHICH
IT IS WELDED AND CONFORM TO ANSI| B16.11.

THE LENGTH OF NIPPLE SHALL BE 250 MM.

ALL DIMENSIONS ARE IN MM UNLESS OTHERWISE INDICATED

EDGE HOLE MUST BE CLEAN AND SQUARE OR ROUNDED SLIGHTLY ( 1/64” RADIUS)
FREE FROM BURRS, WIRE EDGES OR OTHER IRREGULARITIES

STUB LENGTH SHALL BE 64mm UPTO 250Nb PIPE, 45mm ABOVE 200Nb PIPE SIZE.

TITLE
INSTRUMENT STUB DETAILS
FOR PRESSURE MEASUREMENT

DRG. NO.
PE—-DG—434—145—-1101

REV. 00

(SYSTEM PRESS UPTO 40Kg/Cm2, TEMP< 400 Deg C )SH. 04 OF 08 SHS.
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TEMP. MEASUREMENT 3 1/2” NPT OR EQUIVALENT OR AS PER
| MANUFACTURER’S STANDARD

J_ INSULATION

~<

”L"
WITH INTERNAL TAPER THREADED
Rc 1 AS PER 1S:554
SHOP WELD
"u” DRG NO. PE-DG—-434—-145-1101

SHT 5 OF 8

J
T

25— SEE NOTE—6 OF DRG NO.
PE-DG—434—145-1101 SHT 5 OF 8

|
|
|
| 4.5
|
|
|
|
|
|

NOTES :—

1. THIS TYPE OF TEMPERATURE BOSS IS APPLICABLE FOR THE PROCESS PRESS/
TEMP. BELOW 40 KG/CM2(g)/400°C.

2. SEE NOTES—2 TO 9 IN SHT. 5 OF 8 OF THIS DRG.

3. ALL DIMENSIONS ARE IN MM UNLESS OTHERWISE INDICATED.

TITLE - DRG. NO.
INST. STUB DETAILS (TEMP) PE—DG—434—145-1101
(APPLICABLE FOR PIPE SIZE ABOVE 4”) REV. 00

[PROCESS PRESS < 40 Kg/Cm2 (g).TEMP < 400 C] SH. 06 OF 08 SHS.
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THERMOWELL SUITABLE FOR THE BOSS
AS PER DRG. NO.
PE-DG—-434—-145—1101 SHT 5 & 6

TEMPERATURE BOSS AS PER DRG. NO.
PE—-DG—434—145—1101 SHT 5 & 6

AND ALSO OF DIMENSIONS SUITABLE FOR

INCLINED INSTALLATION SCREWED/ WELDED
CONNECTIONS AS PER PROCESS CONNECTION

NOTES :—

1. INCLINED INSTALLATION OF THERMOWELL SHALL BE APPLICABLE FOR 4” AND

SMALLER LINE SIZE BUT LIMITED TO MIN. 3” LINE SIZE.

2. FOR 2" AND SMALLER LINE SIZE NECESSARY EXPANDER OF 3" SIZE OF MAIN PIPING

SPECIFICATION SHALL BE USED.

3. THIS TYPE OF INSTALLATION IS APPLICABLE FOR HORIZONTAL AND VERTICAL

PIPE SECTION.

4. FOR STEAM SERVICES EXPANDER SECTION MAY BE USED ONLY IN VERTICAL RUN.

5. THE EXPANDER SECTION SHALL BE OF ADEQUATE LENGTH (ATLEAST 3—4 TIMES DIA
OF THE MAIN PROCESS PIPE AT BOTH SIDE OF INSTALLED THERMOWELL).

TITLE

THERMOWELL INSTALLATION

DRG. NO.
PE—-DG—434—145—-1101

REV. 00
SH. 07 OF 08 SHS.
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NOTES :—

20

T

AS PER DRG. NO.
PE-DG—-434—-145-1101
SHT Q7

FLOW INSTALLATION OF THERMOWELL SHALL BE APPLICABLE FOR 4" AND SMALLER

LINE SIZE BUT LIMITED TO MINIMUM 3” LINE SIZE. THIS DETAIL IS APPLICABLE FOR
THERMOWELL INSTALLATION IN BEND PIPES.

FOR 2” AND SMALLER LINE SIZE NECESSARY EXPANDER OF ELBOW FORM (AS SHOWN)
OF 3" SIZE SHALL BE USED.

ELBOW EXPANDER SECTION IN HORIZONTAL PLANE TO BE USED FOR LIQUID SERVICE.
FOR STEAM SERVICES EXPANDER SECTION TO BE USED IN VERTICAL PLANE.

TITLE

DRG. NO.
PE—-DG—434—145—-1101

THERMOWELL INSTALLATION

(IN BEND PIPES)

REV. 00
SH. 08 OF 08 SHS.
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CLAUSE NO.

TECHNICAL REQUIREMENTS oadidisi
NTPG

1.00.00

1.01.00

1.01.01

1.01.02

1.01.03

2.00.00
2.01.01

2.02.00

2.03.00

PROCESS CONNECTION AND PIPING

PROCESS CONNECTION PIPING

The Contractor shall provide, install and test all required material for completeness of
Impulse Piping System and Air Piping System as per the requirements of this Sub-Section on
as required basis for the connection of all instruments and control equipments of entire plant.

IMPULSE PIPING, TUBING, FITTINGS, VALVES AND VALVE MANIFOLDS

All impulse pipes shall be of seamless type conforming to ANSI B36.10 for schedule
numbers. The size of impulse pipe shall be %" for Steam & Water Application and %4 for Air
& Flue Gas applications. The rating of material of impulse pipes, tubes, fittings, valves and
their installation thereof shall conform to the latest edition of standards as per following table:

Impulse Pipes, Tubes (Material, Rating) | ANSI B31.1, ANSI B31.1a, ANSI/ISA 77.70

Valves (Material, Pr. Class, Size) ASTM A182/ASTM A105 as per ASME 16.34

Fittings (Size, Rating, Material) ANSI B31.1, ANSI B31.1a, ASME B16.11-2009

Installation Schemes BS 6739-2009, ANSI/ISA 77.70

Stainless steel tube shall be provided inside enclosures & racks from tee connection to valve
manifold and then to instrument. The source shut-off (primary process root valve) and blow
down valve shall be of 1/2 inch size globe valve type for all applications except for air and
flue gas service wherein no source shut-off valves are to be provided. Two root valves are to
be used wherever pressure is more than 40 Kg/cm2 or Temp>280 °C. The end connections
of valves shall be of socket welded type. Typical installation scheme of DP Transmitter
(inside LIE/LIR) mounted below instrument source point is indicated in Drg. No. 0000-999-
POI-A-036. Same scheme with necessary changes shall be applied for other instruments.

The valve manifolds of 316 SS with pressure rating suitable for intended application shall be
provided as given below:

Manifold | Application/Measurement

2 Valve Pressure measurements using pressure transmitters/pressure switches

3 Valve Pressure measurements using differential pressure transmitter/ switches

5 Valve Differential Pressure, Flow and Level Measurements

For Pr./D.P gauges, two-way globe/gate valve shall be provided on each impulse line to the
instrument in Fluid/Air & Flue Gas applications respectively .

AIR SUPPLY PIPING

All pneumatic piping, fittings, valves, air filter cum regulator, purge rotameter and other
accessories required for instrument air for the various pneumatic devices/ instruments shall
be provided. This will include as a minimum air supply to pneumatically operated control
valves, actuators, instruments, continuous and intermittent purging requirements etc.

Instrument air and Service air supply shall be provided for continuous and intermittent
purging respectively for all transmitters of mill, dirty air and flue gas applications. Purging
Scheme shall be as per Drg. No. 0000-999-POI-A-036.

The Contractor shall also provide SS Tubing and associated fittings (screwed type) of
suitable sizes for all pneumatic equipments/actuators (including supply air, signal air and
output to actuators) conforming to ANSI 31.1 and 31.3 standard. All other air supply lines
shall be of mild steel hot dipped galvanized inside and outside as per 1S-1239, heavy duty

EPC PACKAGE FOR TECHNICAL SPECIFICATIONS SUB-SECTION-IIIC-06

PATRATU SUPER THERMAL POWER SECTION - VI, PART-B PROCESS CONNECTION
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TECHNICAL REQUIREMENTS oadidisi
NTPG

2.04.00

2.05.00

2.06.00

3.00.00

3.01.01

4.00.00
4.01.01

4.01.02

5.00.00

with threaded ends. Fittings for air supply line shall be of forged carbon steel A234 Gr. WPB
galvanized inside and outside, screwed as per ASA B2.1. Dimensions of fittings shall be as
per ASA B16.11 of rating 3000 Ibs. Air supply piping shall be adequately sloped to prevent
accumulation of condensed water within the pipe. The air supply headers, sub-headers and
branch pipes shall be supported properly by clamps or supports.

The instrument/service air supply to each equipment/devices requiring air supply shall be
provided by a well designed air distribution scheme comprising of 2” Gl Pipe Header feeding
1” Gl Pipe sub-header feeding 2" pipe at each equipment/device. Instrument air filters cum
regulator set with mounting accessories shall be provided for each pneumatic device
requiring air supply except for Ash Handling System wherein it shall be provided on
instrument air header at each location.

All the isolation valves in the air supply line shall be gate valves as per ASTM B62 inside
screw rising stem, screwed female ends as per ASA B2.1. Valve bonnet shall be union type
& trim material shall be stainless steel, body rating 150 pounds ASA. The valve sizes shall be
Y2 inch to 2 inch.

Instrument air filters cum regulator set with mounting accessories shall be provided for
pneumatic device requiring air supply. The filter regulators shall be suitable for 10-kg/ sq.cm
max. Inlet pressure. The filter shall be of size 5 microns and of material sintered bronze. The
air set shall have 2-inch size pressure gauge and built in filter housing blowdown valve. The
end connection shall be as per the requirement to be finalized during detailed engineering.

INSTALLATION AND ROUTING

All instrument piping, tubing and its accessories shall be supported in a safe manner to
prevent excessive vibrations and anchored sufficiently to prevent undue strain on connected
equipment. Impulse piping shall be supported at an interval not exceeding 1.5 meters. The
slope of the impulse pipe form the process connection to the instrument shall be as per
ANSI/ISA 77.70 latest edition and BS 6739-2009. All impulse piping shall be installed to
permit free movement due to thermal expansion. Wherever required expansion loops shall
be provided.

Condensate pots shall be provided for all level measurements in steam and water services,
all flow measurement in steam services and for flow measurements in water services above
120 Deg. C. Colour coding of all impulse pipes shall be done by the Contractor in line with
the colour coding being followed for the parent pipes.

SHOP AND SITE TESTS

The equipment and work performed as per this Sub-section shall be subject to shop and site
test as per requirements of Sub-section-1lIE-04 (Quality Assurance & Inspection) other
applicable clauses of this Sub-section and Employer approved quality assurance plan.

Hydrostatic and Pneumatic leakage tests shall be performed on all pipes, tubing and systems
and shall conform to ANSI B31.1.

LOCAL INSTRUMENT ENCLOSURE AND RACKS

All transmitters, switches etc. in Boiler Turbine Generator measurements (except for all
fuel oil applications) shall be suitably grouped together and mounted inside (i) local
instruments enclosures in case of open areas of the plant like boiler area, etc. and (ii) In
local instrument racks in case of covered areas like Turbine/Generator area. The GA of LIE
with purging indicated in the Drg. No. 0000-999-POI-A-036 is to be followed by contractor.
The GA of LIR shall be similar to LIE except for front/rear doors and side panels.

EPC PACKAGE FOR TECHNICAL SPECIFICATIONS SUB-SECTION-IIIC-06
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TECHNICAL REQUIREMENTS oadidisi
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5.01.00

The internal layout shall be such that the impulse piping/ blow down lines are accessible
from back side of the enclosure / rack and the transmitters etc. are accessible from front
side for easy maintenance. Bulkheads, especially designed to provide isolation from
process line vibration shall be installed on instrument enclosures/racks to meet the process
sensing line connection requirement. Vibration dampeners shall be installed for each
enclosure / rack. The Degree of Protection of LIE and JB of LIE/LIR shall be IP-55.

The instrument racks shall be free standing type constructed of suitable 3 mm thick channel
frame of steel and shall be provided with a canopy to protect the equipment mounted in
racks from falling objects, water etc. The canopy shall not be less than 3 mm thick steel,
and extended beyond the ends of the rack.

Enclosures/Racks shall be reinforced as required to ensure true surface and to provide
adequate support for instruments and equipment mounted therein. Centre posts or any
member which would reduce access shall not be provided.

Contractor shall provide not more than three variants for LIE/LIR with respect to max. no.
transmitters mounted in each LIE/LIR.

ENCLOSURE / RACKS FOR DUAL I/P TEMPERATURE TRANSMITTERS

All Dual Input temperature transmitters in Boiler Turbine Generator measurements shall be
suitably grouped together and mounted inside (i) Enclosures in case of open areas of the
plant like boiler area, etc. and (ii) Racks in case of covered areas like Turbine/Generator
area. Integral JB shall be provided with each Enclosure and Rack.

The internal layout shall be such that the transmitters are accessible from both front and
back side of the enclosure / rack for easy maintenance.

Enclosure/ Racks shall be of robust and rugged design. Vibration dampeners shall be
installed for each enclosure / rack. The Degree of Protection of Enclosure and JB shall be
IP-55.

Enclosure and Racks shall be free standing type.

Enclosures/Racks shall be reinforced as required to ensure true surface and to provide
adequate support for instruments and equipment mounted therein.

Contractor shall provide not more than five variants for Enclosure/ Rack with respect to
max. no. transmitters mounted in each Enclosure/ Rack. However, the maximum number of
Transmitters that can be grouped in one Enclosure/ Rack shall be decided during detail
Engineering.

EPC PACKAGE FOR TECHNICAL SPECIFICATIONS SUB-SECTION-IIIC-06

PATRATU SUPER THERMAL POWER SECTION - VI, PART-B PROCESS CONNECTION
STATION EXPANSION PHASE-I (3X 800MW) BID DOC. NO.: CS:9585-001-2 AND PIPING

PAGE
30F 3
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C&I SPECIFICATION FOR SECTION: C4
GYPSUM DEWATERING SYSTEM SUB SECTION: C&l

SUB VENDOR LIST
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SUB VENDOR LIST (PERMANENT CATEGORY) AS ON 12/19/2019 2:58:38 PM

SINo Package Name

Supplier Name

Supplier Communication Address

Supplier Works Address

1|Cold Junction
Compensation Box
(CICB)

CREATIVE INSTRUMENTS &
CONTROLS

NO-17/1, 1ST FLOOR , 11TH CROSS 1ST K BLOCK ,
RAJAJINAGAR, BANGALORE-560010 Phone- Pincode :
Email : crinstruments@amail.com

2 CONTROL VALVE

Valvitalia S.P.A. , Mr. Salvatore Ruggeri Via Tortona 69, Rivanazzano (Pavia) Works-1->Mr. Salvatore Ruggeri Via Tortona 69,Rivanazzano (Pavia)
Phone- +39-03839459875 Pincode : 27055 Email : - Italy Phone- +39-03839459875 FAX : Pincode : 27055 Email :
dario.torluccio@valviatalia.com dario.torluccio@valviatalia.com; diego.poletti@valvitalia.com;

sales@bhgassociates.com

R.K.CONTROL PLOT NO.A-250, OPP.POLICE STATION, WAGLE INDUSTRIAL | Works-1->SAVITH KUMAR PLOT NO. A-250, OPP.POLICE

INSTRUMENTS PVT. LTD.

ESTATE,
Email :

THANE Phone- 25820943/2331 Pincode :
rkcipl@vsnl.com ; rkcinpvt@bol.net.in

400604

STATION,WAGLE INDUSTRIAL ESTATE, THANE -THANE-
MAHARASHTRA INDIA Phone- 022-'66060942 FAX : 022-25820801
Pincode : 400 604 Email : rkadmin@rkcinl.co.in

Mascot Valves Pvt. Ltd.

166-167 GIDC Naroda Ahmedabad Phone- 0792282 1619
Pincode : 382330 Email : dom.sales@mascotvalves.com

Works-1->Varun Patel Dir 166-167 ,GIDC Naroda -Ahmedabad-
GUJARAT India Phone- 0792282 1619 / 3369 FAX : Pincode :
382330 Emai com

EMERSON PROCESS
MANAGEMENT CHENNAL
LIMITED

147, KARAPAKKAM VILLAGE,  CHENNAI Phone- 23722184,
23716242 Pincode : 600096 Email :
jatinder.singh@emerson.com

mail : dom.sales@mascotvalves.

Works-1->Mr. Rangarajan (Head - Lean and Manufact
147,Karapakkam Village, -Chennai-TAMIL NADU India Phone- 0444903
4395 FAX: Pincode : 600097 Email :
Ranaaraian.M@emerson.com

Severn Glocon India Pvt.
Ltd.

F96 & F97, Sipcot Industrial Park, Irungattukottai,
Phone- 044-47104200, Pincode : 602117, Email :
info@severnglocon.co.in,

Chennai,

Works-1->Mr. K.Kaushik, F96 & F97, Sipcot Industrial
Park,Irungattukottai, -Chennai-TAMIL NADU India Phone- 044-
47104200, FAX: 044-47100073, Pincode : 602117, Email :
info@severnalocon.co.in

BOMAFA SPECIAL VALVE
SOLUTIONS PVT LTD

Mr. K.M. Anklesaria/ R. M. Anklesaria Plot No: 285/2,
Panchratna Estate, Near Ramol Bridge, Vatva Ahmedabad
Phone- 079- 40083825 Pincode : 382445 Email :

Works-1->Mr. K.M. Anklesaria/ Mr. R.M. Anklesaria Dir Plot No:
285/2, Panchratna Estate, Near Ramol Bridge, Vatva, -Ahmedabad-
GUJARAT INDIA Phone- 079-40083825 FAX : Pincode : 382445
Email : _info@bomafa-india.com

FORBES MARSHALL ARCA
PVT.LTD.

info@homafa-india.col

A-34/35 , MIDC ESTATE H-BLOCK, PIMPRI,
020-27442020, Pincode : 411018 Email :
mnadgaundi@forbesmarshall.com

PUNE, Phone-

Works-1->Mr. Sanjeev Shinde A-34/35 MIDC Estate,H Block, Pimpri, -
Pune-MAHARASHTRA India Phone- 9323176406 FAX : 020-27442040
Pincode : 411018 Email : sshinde@forbesmarshall.com

INSTRUMENTATION LTD.

PALAKKAD Phone-
678623 Email :

KANJIKODE WEST, PALALKKAD,
2566127-130,2567128 Pincode :
icvldil@gmail.com;fa2@ilpgt.com

Works-1->D.SASIDHARAN, AGM(Works&PPC) KANJIKODE WEST, -
PALAKKAD-KERALA INDIA Phone- 0491-2566536 FAX : 0491-2566135
Pincode : 678623 Email :
sasidharan@ilpgt.com; mraj@ilpgt.com;gireesh@ilpgt.com,
commercial@ilpgt.com;fa2@ilpgt.com;nazeera@ilpgt.com; pkv@ilpgt.co
m:remith@ilnat cam

Koso India Private Limited,

H 33 & 34, MIDC, Ambad,
Pincode : 422010, Email :

Nashik, Phone- 09650233433
jetmal.gour@koso.co.in

Works-1->P.J.ASHOK KUMAR/SEEMA ANAND Control Valve Division, H-|
33834, MIDC, Ambad, -Nashik-MAHARASHTRA India Phone- 91 944
744 3198 FAX : 0491 - 5269914 Pincode : 422010 Email :
pja@koso.co.in;enquiry@koso.co.in Works-2->+P.J.ASHOK
KUMAR/SEEMA ANAND J-1,MIDC,Ambad -Nashik-MAHARASHTRA India
Phone- 91 944 744 3198 FAX : 0491 - 5269914 Pincode : 422010
Email : pja@koso.co.in;enquiry@koso.co.in

SAMSON CONTROLS PVT.
LTD.

Mr. Atul raje-MD D 281, MIDC Ranjangaon Ta Shirur Pune
Phone- 02067246600 Pincode : 412220 Email :
net

KSB MIL CONTROLS LTD.

Works-1-> Others D 281, MIDC Ranjangaon -Pune-MAHARASHTRA
India Phone- 02067246600,8554997963 FAX : Pincode : 412220
Emai

sales@samsoncontrols
Mr.Jacob Cherian/Mr.Geo Jolly Meladoor, Annamanada P.O.
MALA, Thrissur Phone- 0480 2695700 Pincode : 680741

SUZHOU DELAN ENERGY
SCIENCE & TECHNOLOGY
CO., LTD.

H net
Works-1->Mr.Biju Simon/Mr.Jose Paul Meladoor, Annamanada, -
Thrissur-KERALA INDIA Phone- 9447555500 FAX : 91 480 2890952
Pinco sb.com

Email ; biiu.simon@ksb.col
No 566 Fanggiao Road Caohu Industrial Park, Xiangcheng
Economic Development Zone, Suzhou Phone-
008618012776062 Pincode : 215143 Email :
ieanielei@delan-valve.com

de : 680741 Email ; jose.paul@k:
Works-1->Mr. Zong Xin CEO No 566 Fanggiao Road Caohu Industrial
Park,Xiangcheng E. Z. -Suzhou-Foreign Country CHINA Phone-
008618012776062 FAX: Pincode : 215143 Email :
ieanielei@delan-valve.com

WALDEMAR PRUSS
ARMATURENFABRIK GMBH

Mr. Winfried Dremhel Schulenburgerlandstrasse 261,
Hannover Phone- +49-511279260 Pincode : 30419 Email :
dr H

Works-1->Mr. Winfried Dremhel CEO Schulenburgerlandstrasse 261, -
Hannover- GERMANY Phone- +49-511279260 FAX : Pincode :
30419 Ei

emhel@pruss.de: vogel@pruss.de
Mr.Vishal Jain, Udyog Nagar, Gadaipur,

1ail : dremhel@pruss.de
Works-1->Mr.Vishal Jain Dir Udyog Nagar, Gadaipur, -Jalandhar-

3 ELECTROMAGNETIC |V.A Valves Jalandhar Phone-
FLOW METER 9872626376 Pincode : 144004 Email : PUNJAB INDIA Phone- 01812601741, 9872626376 FAX: Pincode :
Isupport@fedrelflowmeters.com 144004 Email ; support@fedrelflowmeters.c
Adept Fluidyne Pvt. Ltd. Vinayak Gadre Plot No 4,5.No.17/1-B Kothrud Industrial Works-1-> Plot No 4,5.No.17/1-B Kothrud Industnal Estate -Pune-
Estate Pune Phone- 020 25464551 Pincode : 411038 Email [MAHARASHTRA india Phone- 020 25464551 FAX : Pincode : 411038
._info@adeptfluidvne.com Email : info@adeptfluidvne.com
Electronet Equipments Pvt [Mr. Rajendra Nagaonkar/MD, Plot No. 84, 85 & 86, Tiny Works-1-> Others Plot No. 84, 85 & 86, Tiny Industrial Estate,
Ltd. Industrial Estate Kondhwa Budruk, Pune Phone- 9822015256 |Kondhwa Budruk -Pune-MAHARASHTRA INDIA Phone- 20-26932039
Pincode : 411048 Email : ho@eeplindia.com FAX : 20-26934122 Pincode : 411048 Email : ho@eeplindia.com
SCIENTIFIC DEVICES Office no. 53, Shree Manoshi Complex, Plot No. 5 & 6, Sec-3, [ Works-1->Scientific Center, Others By-Pass Junction,Near Kalsekar
(BOMBAY) PVT LTD, Ghansoli (East), Navi Mumbai, Phone- 9892230623, Pincode |[College kausa, mumbra, Thane -Mumbai-MAHARASHTRA INDIA Phone-
: 400 701, Email : sdbpl@vsnl.com 022-25491409,9892230623 FAX : Pincode : 400612 Email :
dbbl@vsnl.com
4 FLOW ELEMENT  |TM TECNOMATIC SPA MR. ANTONIO NOVIELLO/Mrs. Enrica Bazzocc VIA DELLE Works-1->Mrs. Enrica Bazzocchi VIA DELLE INDUSTRIE, 36, -

INDUSTRIE, 36 CREMONA Phone- 39037221574 Pincode :
26100 Ej ic.com

STAR-MECH CONTROLS (I)
PVT.LTD.

CREMONA- Italy Phone- 39037221574 FAX : 39037228318 Pincode :
26100 Emai ic.com

iL: info@
SUSHILLOTAM, SUSHILLOTAM, 29/3A/3, SASANE NAGAR,
HADAPSAR, PUNE Phone- 02026970450 Pincode : 411028
Email : marketing@starmech.net

Works-1->VIVEK GOTE/ MAHUNDRA BANSODE Sr no.54, Plot
No.llI0,Swami ViVekanand Industrial Est. HADAPS -PUNE-MAHARASHTRA
INDIA Phone- 02026970450 FAX : 02026970470 Pincode : 411028

INSTRUMENTATION LTD.

Email : marketina@starmech.net
KANJIKODE WEST, PALALKKAD, PALAKKAD Phone-
2566127-130,2567128 Pincode : 678623 Email :
icvldil@amail.com:fa2@ilpgt.com
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MICRO PRECISION
PRODUCTS PVT. LTD.

Mr. Anil Bhati, H.B. No.-40, Revenue Estate, Village-
Dudhola, Tehsil & Distt. Palwal FARIDABAD Phone-
9560742713;095607427 Pincode : 121002 Email :
anil.bhati@wika.com

FLOW ELEMENT -

MINCO (INDIA) PRIVATE

Mr. Rajeev Vasudeva, D/35, TIVIM INDUSTRIAL ESTATE,

Works-1-> D/35,TIVIM INDUSTRIAL ESTATE, KARASWADA,MAPUSA,

ORIFICE LIMITED KARASWADA, MAPUSA, Goa, Phone- 9313637073 Pincode : |-Goa-Goa India Phone- 9320197825, FAX: 0832-2257262, Pincode :
403526, Email : gicdelhi@general-gauges.com 403526, Email : santoshkumar@general-gauges.com
TANSA EQUIPMENTS PVT. |Mr. Vardhan Tamhankar, Unit No35/36/41,0m Anand Works-1-> Others Mohanjee Sundarjee Road, Raghunath Nagar,
LTD. Industrial Est. Mohanjee Sundarjee Road,Raghunath Nagar, [Thane -Mumbai-MAHARASHTRA INDIA Phone- FAX : Pincode :
Thane Phone- 022-25832323 Pincode : 400604 Email : 400604 Email :
tansaindia@amail.com
SCIENTIFIC DEVICES Office no. 53, Shree Manoshi Complex, Plot No. 5 & 6, Sec-3, [ Works-1->Scientific Center, Others By-Pass Junction,Near Kalsekar
(BOMBAY) PVT LTD, Ghansoli (East), Navi Mumbai, Phone- 9892230623, Pincode |[College kausa, mumbra, Thane -Mumbai-MAHARASHTRA INDIA Phone-
1 400 701, Email : sdbpl@vsnl.com 022-25491409,9892230623 FAX : Pincode : 400612 Email :
dbpl@vsnl.com
Electronet Equipments Pvt [Mr. Rajendra Nagaonkar/MD, Plot No. 84, 85 & 86, Tiny Works-1-> Others Plot No. 84, 85 & 86, Tiny Industrial Estate,
Ltd. Industrial Estate Kondhwa Budruk, Pune Phone- 9822015256 (Kondhwa Budruk -Pune-MAHARASHTRA INDIA Phone- 20-26932039
Pincode : 411048 Email : ho@eeplindia.com FAX : 20-26934122 Pincode : 411048 Email : ho@eeplindia.com
INSTRUMENTATION LTD. |KANJIKODE WEST, PALALKKAD, PALAKKAD Phone- Works-1->D.SASIDHARAN, AGM(Works&PPC) KANJIKODE WEST, -
2566127-130,2567128 Pincode : 678623 Email : PALAKKAD-KERALA INDIA Phone- 0491-2566536 FAX : 0491-2566135
icvldil@gmail.com;fa2@ilpgt.com Pincode : 678623 Email :
sasidharan@ilpgt.com;mraj@ilpgt.com;gireesh@ilpgt.com,
commercial@ilpgt.com;fa2@ilpgt.com;nazeera@ilpgt.com; pkv@ilpgt.co
m remith@ilnat com
HYDROPNEUMATICS PVT. [Mr. DM Bichu G/B, Hill Crown Apts., College Road Mapusa Works-1->Mr. DM Bichu D2/6, Bicholim Industrial Estate, -Bicholim-
LTD. Phone- 0832-2360364 Pincode : 403507 Email : Goa India Phone- 0832-2360364 FAX : 0832-2360368 Pincode :
aiavrc@hvdropneumatics.co.in 403529 Email ; aiavrc@hvdropneumatics.co.in
Flow Star Engineering Pvt. [MR. KHALID AKHTAR/MR. TAPAN KUMAR JANA Plot No-7 F/2, | Works-1->MR. KHALID AKHTAR/MR. TAPAN KUMAR JANA Plot No-7
Ltd., Northern India Industrial 20/3, Mathura Road FARIDABAD  |F/2, Northern India Complex,20/3, Mathura Road -FARIDABAD-
Phone- 9818176380 Pincode : 121005 Email : HARYANA INDIA Phone- 0129-4069661, FAX : 0129-4069663 Pincode
khalid@flowstar.co.in : 121005 Fmail : tkiana@flowstar.co.in
MICRO PRECISION Mr. Anil Bhati, H.B. No.-40, Revenue Estate, Village- Works-1->Mr. SANJEEV CHAUHAN ,H.B. No.-40 Others Revenue
PRODUCTS PVT. LTD. Dudhola, Tehsil & Distt. Palwal FARIDABAD Phone- Estate, Village-Dudhola, Tehsil & Distt.-Palwal -Faridabad-Haryana
9560742713;095607427 Pincode : 121002 Email : India Phone- 9560742713 FAX : Pincode : 121002 Email :
anil.bhati@wika.com anil.bhati@wika.com
MINCO (INDIA) FLOW Mr. Raghavendra M. Kulkarni D2-49/50, Tivim Industrial Works-1->Mr. Raghavendra M. Kulkarni Dir D2-49/50, Tivim
ELEMENTS PVT. LTD. Estate, Karaswada Mapusa Phone- 0832-2257059 Pincode : (Industrial Estate,Karaswada -Mapusa-GOA INDIA Phone- 0832-
403526 Email : gicflowelement@giconindia.com 2257059 FAX: 022-24455026 Pincode : 403526 Email :
gicflowelement@aiconindia.com
STAR-MECH CONTROLS (I) |SUSHILLOTAM, SUSHILLOTAM, 29/3A/3, SASANE NAGAR, Works-1->VIVEK GOTE/ MAHUNDRA BANSODE Sr no.54, Plot
PVT.LTD. HADAPSAR, PUNE Phone- 02026970450 Pincode : 411028 [No.ll0,Swami ViVekanand Industrial Est. HADAPS -PUNE-MAHARASHTRA
Email : marketing@starmech.net INDIA Phone- 02026970450 FAX : 02026970470 Pincode : 411028
Email : marketina@starmech.net
CHEMTROLS INDUSTRIES |Mr. K. NANDAKUMAR AMAR HILL, SAKI VIHAR ROAD, Works-2->+Works -II :M/s Chemtrols Samil (I) Pvt. Ltd.,Plot No.F-
PVT. LTD. POWAI, MUMBAI Phone- 022-67151261 Pincode : 400072 |43,44 Others Additional Ambernath Industrial ,M.I.D.C., Ambernath -
Email : manikandan@chemtrols.com Thane-MAHARASHTRA INDIA Phone- 22-67151261,9821014902 FAX :
91-22-28571913 Pincode : 421503 Email :
manikandan@chemtrols com
INSTRUMENTATION SH.N.V.RAM GOPAL/MS. N.NIHARIKA PLOTS 1,2,3, PHASE-III,| Works-1->MR. A.V.MURTHY/MR. K.T. RAVISANKER PLOTS 1,2,3,
ENGINEERS PVT LTD IDA, JEEDIMETLA HYDERABAD Phone- 9848407365 Pincode (PHASE-III,IDA, JEEDIMETLA -HYDERABAD-TELANGANA INDIA Phone-
: 500055 Email : iedelhi@ieflowmeters.com 9885107312 FAX : 040-23096401 Pincode : 500055 Email :
I ieflowmeters.com
DYNAFLUID VALVES AND  [Mr. Yogish M. Kulkarni Plot # 23, Udyambag, Belgaum Works-1->Mr. Yogish M. Kulkarni Dir Plot # 23, Udyambag, -Belgaum-
FLOW CONTROLS (P) LTD. |Phone- 0831-4210386 Pincode : 590008 Email : KARNATAKA INDIA Phone- 0831-4210386 FAX : 0831-4210386
voaish@dvna-fluid.com Pincode : 590008 Email : voaish@dvna-fluid.com
INSTRUMENT AURA INCORPORATED NIRAJ SHARAN/SUJIT KUMAR W-167A, GREATER KAILASH-II
FITTINGS NEW DELHI Phone- 9810182430 Pincode : 110048 Email :

nirai@aurainc.com

PRECISION ENGINEERING
INDUSTRIES

K. SITARAM/ K. SRINIVAS 7,SIDHAPURA INDUSTRIAL ESTATE
S.V. ROAD,GOREGAON(W) MUMBAI Phone- 022 42631700
Pincode : 400 062 Email : peiks@vsnl.com

Works-1->ALEX BAPTIST/ K. SRINIVAS 7. SIDHAPURA INDUSTRIAL
ESTATE,SV ROAD, GOREGAON(WEST) -MUMBAI-MAHARASHTRA INDIA
Phone- 022-42631700 FAX : 022-40035259 Pincode : 400 062
Email : srinivas@precision-engg.com

Comfit & Valve Pvt. Ltd.

Mr. Jeetu Jain/Mr. Vinay Sosa Survey No. 23/1, Part 2,
Ahmedabad-Mehsana Highway Laxmipura, Nandasan Phone-
02764-267036/37 Pincode : 382705 Email :
marketina@com-fit.com

Works-1->Miss Sonal Pithadia/Miss Pavan Chavda Survey No. 23/1,
Part 2, Ahmedabad-Mehsana Highway, Laxmipura -Nandasan-GUJARAT
INDIA Phone- 8460848087 FAX : 2764-267036/37 Pincode : 382705
Email : domestic@com-fit.com

HP VALVES & FITTINGS
INDIA PVT. LTD.

S. Harichandran/P.S. Pandi B-11, Mugappair Industrial Estate,
CHENNAI Phone- 044 26252537 Pincode : 600037 Email :
sales@hpvalvesindia.com

Works-1->S. Harichandran/ P.S. Pandi B-11, Mugappair Industrial
Estate, -CHENNAI-TAMIL NADU INDIA Phone- 044-25252537 FAX :
044-26252538 Pincode : 600037 Email : sales@hpvalvesindia.com

Arya Crafts & Engineering
Pvt. Ltd.

Mr.Sanjay Brahman/Mr.Shyam Vazirani 102, Vora Industrial
Estate No.4 Navghar, Vasai Road (E) Dist.Thane, Mumbai
Phone- +91-250-2392246 Pincode : 401210 Email :
arva@arvaenaa.com

Perfect Instrumentation
Control (India) Pvt. Ltd.

MD Hussain Shaikh/Shahanawaz Khan Gala No. 168, Loheki
Chwal,216/ 218, Maulana Azad Rd. Nagpada Junction
Mumbai Phone- 91-9324383121 Pincode : 400008 Email :
shahanawaz.khan@perfectinstrumentation.com

Works-1->Shahanawaz Khan Vishweshwar Ind. Premises Co-op Soc.
Ltd,F-18/19, Pradhikaran,Bhosadi MIDC -PUNE-MAHARASHTRA INDIA
Phone- 020-30694134 FAX : 022-23013010 Pincode : 411026 Email
: shahanawaz.khan@perfectinstrumentation.com

FLUIDFIT ENGINEERS PVT.
LTD.

Mr. Abbas Bhola Potia Building No. 2, Office No. 3,292,
Bellasis Road,Mumbai Central (East) Mumbai Phone-
9920044113 Pincode : 400008 Email : ab@fluidfitengg.com

Works-1->Mr. Abbas Bhola Unit No. 16, Supreme Industrial
Estate,Kaman Bhiwandi Road,Devdal, -Vasai East-MAHARASHTRA India
Phone- 9920044113 FAX : 07303178243 Pincode : 401208 Email :
ab@fluidfitenaa.com

VIKAS INDUSTRIAL
PRODUCTS

S.R.SINGH/NAVEEN SINGH B - 2, SECTOR - 6, NOIDA
Phone- +91-9810122070 Pincode : 201301 Email :
naveensingh@vsnl.com

Works-1->S.R.SINGH/ NAVEEN SINGH B - 2, SECTOR - 6, -NOIDA-
UTTAR PRADESH INDIA Phone- 0120-4352940 FAX : 0120-4352940
Pincode : 201301 Email : naveensingh@vsnl.com
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Fluid Controls Pvt. Ltd.

Sophie Y. Moochhala/Mayur Rajput J.V.PATEL, I.T.I CMPD,

B.MADHUKAR MARG, ELPHINSTONE ROADSTN.(WR),

MUMBAI Phone- (022) 43338000 Pincode : 400013 Email :
I fluidcontrols.com

Works-1->Mr. Tansen Choudhari/Mr. Mahesh Darekar Shed No.8,
Lonavla Indl.Co-op.Estate Ltd,Nagargaon, -Lonavla-MAHARASHTRA
INDIA Phone- 9823951347 FAX : (02114) 271132 Pincode : 410 401
Email : factorv@hvd-air.com

PANAM ENGINEERS

Mr. Santosh Shukla 203, Jaisingh Business,Parsiwada, Sahar
road,Andheri(East), Mumbai, Phone- 9892179529, Pincode :
400099, Email : santosh@panamengineers.com,

Works-1->Mr. Santosh Shukla Others R-628,TTC Industrial Area,
MIDC Rabale, -Navi Mumbai-MAHARASHTRA India Phone-
9821350761, FAX : 022-27695559, Pincode : 400701, Email :

I Janamenaineers.com

7 INSTRUMENTS PIPE |VIKAS INDUSTRIAL S.R.SINGH/NAVEEN SINGH B - 2, SECTOR - 6, NOIDA Works-1->S.R.SINGH/ NAVEEN SINGH B - 2, SECTOR - 6, -NOIDA-
FITTINGS PRODUCTS Phone- +91-9810122070 Pincode : 201301 Email : UTTAR PRADESH INDIA Phone- 0120-4352940 FAX : 0120-4352940
naveensingh@vsnl.com Pincode : 201301 Email : naveensingh@vsnl.com
Fluid Controls Pvt. Ltd. Sophie Y. Moochhala/Mayur Rajput J.V.PATEL, I.T.I CMPD, Works-1->Mr. Tansen Choudhari/Mr. Mahesh Darekar Shed No.8,
B.MADHUKAR MARG, ELPHINSTONE ROADSTN.(WR), Lonavla Indl.Co-op.Estate Ltd,Nagargaon, -Lonavla-MAHARASHTRA
MUMBAI Phone- (022) 43338000 Pincode : 400013 Email : |INDIA Phone- 9823951347 FAX : (02114) 271132 Pincode : 410 401
fluidcontrols.com Email : factorv@hvd-air.com
PRECISION ENGINEERING (K. SITARAM/ K. SRINIVAS 7,SIDHAPURA INDUSTRIAL ESTATE| Works-1->ALEX BAPTIST/ K. SRINIVAS 7. SIDHAPURA INDUSTRIAL
INDUSTRIES S.V. ROAD,GOREGAON(W) MUMBAI Phone- 022 42631700 ESTATE,SV ROAD, GOREGAON(WEST) -MUMBAI-MAHARASHTRA INDIA|
Pincode : 400 062 Email : peiks@vsnl.com Phone- 022-42631700 FAX : 022-40035259 Pincode : 400 062
Email : srinivas@precision-engg.com
AURA INCORPORATED NIRAJ SHARAN/SUJIT KUMAR W-167A, GREATER KAILASH-II
NEW DELHI Phone- 9810182430 Pincode : 110048 Email :
nirai@aurainc.com
8 INSTRUMENTS TUBE |VIKAS INDUSTRIAL S.R.SINGH/NAVEEN SINGH B - 2, SECTOR - 6, NOIDA Works-1->S.R.SINGH/ NAVEEN SINGH B - 2, SECTOR - 6, -NOIDA-
FITTINGS PRODUCTS Phone- +91-9810122070 Pincode : 201301 Email : UTTAR PRADESH INDIA Phone- 0120-4352940 FAX : 0120-4352940
naveensingh@vsnl.com Pincode : 201301 Email : naveensingh@vsnl.com
AURA INCORPORATED NIRAJ SHARAN/SUJIT KUMAR W-167A, GREATER KAILASH-II
NEW DELHI Phone- 9810182430 Pincode : 110048 Email :
nirai@aurainc.com
PRECISION ENGINEERING (K. SITARAM/ K. SRINIVAS 7,SIDHAPURA INDUSTRIAL ESTATE| Works-1->ALEX BAPTIST/ K. SRINIVAS 7. SIDHAPURA INDUSTRIAL
INDUSTRIES S.V. ROAD,GOREGAON(W) MUMBAI Phone- 022 42631700  |ESTATE,SV ROAD, GOREGAON(WEST) -MUMBAI-MAHARASHTRA INDIA
Pincode : 400 062 Email : peiks@vsnl.com Phone- 022-42631700 FAX : 022-40035259 Pincode : 400 062
Email : srinivas@precision-engg.com
Fluid Controls Pvt. Ltd. Sophie Y. Moochhala/Mayur Rajput J.V.PATEL, I.T.I CMPD, Works-1->Mr. Tansen Choudhari/Mr. Mahesh Darekar Shed No.8,
B.MADHUKAR MARG, ELPHINSTONE ROADSTN.(WR), Lonavla Indl.Co-op.Estate Ltd,Nagargaon, -Lonavla-MAHARASHTRA
MUMBAI Phone- (022) 43338000 Pincode : 400013 Email : |INDIA Phone- 9823951347 FAX : (02114) 271132 Pincode : 410 401
I fluidcontrols.com Email : factorv@hvd-air.com
9 JUNCTION BOX  [K.S.INSTRUMENTS S Raghavan No. 72, 3rd Main, 1st Stage Industrial Suburb,
PVT.LTD. Yeshwanthpur Bangalore Phone- 9880385770 Pincode :
560022 Email : salesl@ksinstruments.net
SUCHITRA INDUSTRIES NO-2,0PP-27 AECS LAYOUT 2ND STG REJAMAHALVILAS EXTN| Works-1->B. Srinivas Suchitra Industries, Opp No 53, Muneshwara
2ND STG BANGALORE Phone- Pincode :  Email : Black Devinagar, Lottagal hal -BANGALORE-KARNATAKA INDIA Phone-
suchitra.industriesblr@gmail.com 080-23511247 FAX: Pincode : 560094 Email :
suchitra industries@vahoo.com
Shrenik & Company, Mr. Mitesh Shah/Mr. Pulin Shah 39 A/3 ,Panchratna Industrial | Works-1->Mr.Pulin Shah/ Mr. Kaloesh Parmar 39 A/3 ,Panchratna
Estate, Sarkhej-Bavla Road Ahmedabad Phone- 9825024921 |Industrial Est,Sarkhej-Bavla Road, Changodhar -Ahmedabad-GUJARAT
Pincode : 382213 Email : sales@pustron.com, INDIA Phone- 98250 80339 1 FAX : 079-26932424 Pincode :
pulin@sumin.com 382213 Fmail : sales@sumin.com
FLEXPRO ELECTRICALS Mr. Dineshbhai Zaveri C-1/ 27&37, GIDC, Kabilpore, Navsari| Works-1->Mr. Dineshbhai Zaveri CEO C-1/ 27&37, GIDC, Kabilpore, -
PVT. LTD. Phone- 02637-265140,265003 Pincode : 396424 Email : Navsari-GUJARAT INDIA Phone- 02637-265140,265003 FAX : 02637-
flexpro@flexproltd.com 265308 Pincode : 396424 Email : flexpro@flexproltd.com
AJMERA INDUSTRIAL & JIGNESH MAHENDRA AJMERA DENA BANK BLDG.,SHREE Works-1->JIGNESH MAHENDRA AJMERA DENA BANK BLDG., SHREE
ENGINEERING WORKS NAGESH INDL. ESTATE,STATION ROAD, MUMBAI Phone- NAGESHINDL. ESTATE,STATION ROAD, -MUMBAI-MAHARASHTRA
022 67973578 Pincode : 400 088 Email : INDIA Phone- 022 67973578 FAX: Pincode : 400 088 Email :
aimera@aimera.net. imaimera@vahoo.com aimera@aimera.net
10 LEVEL GAUGE TOSHNIWAL BROTHERS ~ |WORKS:TOSHNIWAL IND.PVT.LTD, INDUSTRIAL ESTATE
PVT.LTD. MAKHUPURA,  AJMER Phone- 441171 Pincode : 305002
Email : toshniwalprocess@amail.com
BLISS ANAND PVT. LTD. Mr. Vikas Anand/ Mr.RGRajan 92B & 93 B, IMT MANESAR Works-1->Mr. Bharat Kumar/ Mr. Sasi Kumar Plot No. 92B & 93B,SecH
Gurgaon Phone- 0124-4366000 TO 9 Pincode : 122001 V, IMTManesar -GURGAON-HARYANA INDIA Phone- 0124-4366000 TO
Email : sales@blissanand.com 9 FAX : 0124-2290884 Pincode : 122002 Email :
bharat@blissanand .com
SIGMA INSTRUMENTS CO. |Gopal Kannan/R Gopinath 201, ANANDRAJ INDUSTRIAL Works-1->R Gopinath 27 Nahur Udyog Industrial
ESTATE, OFF.LBS MARG, SONAPUR LANE, BHANDUP (W) Premises,M.M.Malviya Road, Mulund( -MUMBAI-MAHARASHTRA INDIA
MUMBAI Phone- +919821038162 Pincode : 400078 Email : |Phone- +912225918567 FAX : +912225918566 Pincode : 400080
I iamainstruments.co.in Email : sales@sigmainstruments.co.in
11 PRESSURE GAUGE/ |BOSE PANDA Mr. Partha Bose 44, Saheed Hemanta Kumar Bose, Sarani, Works-1->Mr. Partha Bose 44, Saheed Hemanta Kumar Bose,Sarani, -

DIFF.PRESSURE
GAUGE

INSTRUMENTS PVT.LTD.

Kolkata Phone- +91 33 2548 7220 Pincode : 700074 Email :
parthabosebpi@gmail.com; bosepanda@vsnl.net

Kolkata-WEST BENGAL India Phone- +91 33 2548 7220 FAX: +91 33
2548 0429, Pincode : 700074 Email : parthabosebpi@gmail.com
bosepanda@vsnl.net

A.N. INSTRUMENTS PVT.
LTD.

MARKETING DIVISION, 5th FLOOR, 59-B, CHOWRINGHEE
ROAD, KOLKATA Phone- 24757784,22472509 Pincode :

Works-1->Mr. Gautam Mukherjee Kusumba,Sonarpur Station
Road,P.0. -Narendrapur, -Kolkata-WEST BENGAL INDIA Phone-

700020 Email : anidel@bol.net.in 9836878855 FAX : 033-24342748 Pincode : 700103 Email :
akm ani@hotmail.com
H.GURU INDUSTRIES Mr. G. D. Hazra/Mr. P. K. Mitra 10 B, HO-CHI-MINH SARANI, Works-1->NA NA -- Phone- FAX: Pincode : Email :

KOLKATA Phone- 033 2282 2463 / 1637 Pincode : 700071

FORBES MARSHALL (HYD)
LTD.

Ej H L.net

MR SAILESH PATALAY/MR. M K SRINIVASAN PLOT NO.A-
19/2, & T-4/2, IDA, NACHARAM, HYDERABAD Phone-
9849913704 Pincode : 500 076 Email :
mksrinivasan@forbesmarshall.com

Works-1->MR G.SRINIVASAN/MR ANUJ MALPANI PLOT NO:A-19/2
& T-4/2,1.DA. NACHARAM , -HYDERABAD-TELANGANA INDIA Phone-
09866550762 FAX : 040 27152193 Pincode : 560076 Email :
ashrinivasan@forbesmarshall.com

PRECISION MASS
PRODUCTS PVT. LTD.

Mr. Nishit Patel/Mr. Anuj Verma Plot No.2306, Phase II, GIDC
Chhatral ~ Kalol Phone- 9999464663 Pincode : 382729
Email : sales@precisionmass.com

Works-1->Mr. Hitesh Parmar/Mr. Hitesh Parmar Plot No.2306, Phase
1I, GIDC Chhatral, -Kalol-GUJARAT INDIA Phone- 9327359227 FAX :
02764-233440 Pincode : 382729 Email :
hitesh.parmar@ashcroftindia.com
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Baumer Technologies India
Pvt. Ltd.

Mr. Shyam Warilani/Mr. V Suresh Babu 36, DAMJI SHAMJI
INDUSTRIAL COMPLEX, OFF.-MAHAKALI CAVES ROAD,
ANDHERI(E) MUMBAI Phone- +91 99589 25151 Pincode :
400093 Fmail : sales.in@baumer.com

Works-1->Mr. Shyam Warilani/Mr. V Suresh Babu Plot No 34 A GIDC
A Phase 1, -VAPI-GUJARAT INDIA Phone- +91 11 4161 7111 FAX:
022 2687 3613 Pincode : 396 195 Email : pbajaj@baumer.com

H.GURU INSTRUMENTS
(SOUTH INDIA) P. LTD

32,INDUSTRIAL SUBURB YESWANTHAPUR  BANGALORE
Phone- 080-23370300, Pincode : 560022 Email :
info@hgurusouth.com

Works-1->Shikha Hazra/ Shyamal Hazra 32, Industrial
Suburb,Yeshwanthpur -BANGALORE-KARNATAKA INDIA Phone- 080-
23370300 FAX: 080-23379890 Pincode : 560022 Email :
shikhahazra@haurusouth.com

GAUGE BOURDON INDIA
PVT. LTD.

194/195, Gopi Tank Road, Off Pandurang Naik Marg, Mahim
Mumbai, Phone- 011-41607463, Pincode : 400016, Email :
gicdelhi@general-gauges.com,

Works-1->Gauge Bourdon India Pvt. Ltd., Plot No-4, 5, 6,Jawahar Co-|
operative Industrial Estate, -Kalamboli Taluka Panvel-MAHARASHTRA
India Phone- 022-27421095, FAX : 022-27421901, Pincode :

410209, Email : info@general-gauges.com

Nesstech Instruments
Private Limited

26/2, G Type, Global Industrial Park Near Nahuli Railway
Crossing, Valvada Vapi Phone- 9920576002 Pincode :
396105 Email : sales@nesstech.co.in

Works-1-> Others 26/2, G Type, Global Ind. Park Near Nahuli Railway
Crossing, -Vapi-GUJARAT INDIA Phone- 9920576002 FAX : Pincode
1 396105 Email : sales@nesstech.co.in, bkapadia@nesstech.co.in

SCIENTIFIC DEVICES
(BOMBAY) PVT LTD,

Office no. 53, Shree Manoshi Complex, Plot No. 5 & 6, Sec-3,
Ghansoli (East), Navi Mumbai, Phone- 9892230623, Pincode
: 400 701, Email : sdbpl@vsnl.com

Works-1->Scientific Center, Others By-Pass Junction,Near Kalsekar
College kausa, mumbra, Thane -Mumbai-MAHARASHTRA INDIA Phone-
022-25491409,9892230623 FAX : Pincode : 400612 Email :

dbol@vsnl.com

12 TEMP. ELEMENT  |DETRIVE 320, TV INDUSTIAL ESTATE, OFF.DR.A.BESANT ROAD, Works-1->Mr. A.D.Solomon J-14, MIDC, TARAPORE, BOISER STN., -
INSTRUMENTATION & BEHIND GLAXO, WORLI, MUMBAI Phone- THANE-MAHARASHTRA India Phone- FAX: Pincode : Email :
ELECTRONICS LTD. 24934125,24938403 Pincode : 400025 Email : trivtech@vsnl.com

trivtech@vsnl.com
Nesstech Instruments 26/2, G Type, Global Industrial Park Near Nahuli Railway Works-1-> Others 26/2, G Type, Global Ind. Park Near Nahuli Railway
Private Limited Crossing, Valvada Vapi Phone- 9920576002 Pincode : Crossing, -Vapi-GUJARAT INDIA Phone- 9920576002 FAX : Pincode
396105 Email : sales@nesstech.co.in 1 396105 Email : sales@nesstech.co.in, bkapadia@nesstech.co.in
Thermal Instrument India |Mr. Raghavendra M. Kulkarni 194/195, Gopi Tank Road Works-1->Mr. Raghavendra M. Kulkarni Survey No. 250A/B, Post-
Pvt. Ltd. Behind Citylight Cinema,Mahim Mumbai Phone- 09322664709 |Mangaon, Tal.- Kudal, Dist.- Sindhudurg, --MAHARASHTRA India Phone-
Pincode : 400016 Email : ramk@giconindia.com 09322664709 FAX : 022-24455026 Pincode : 416519 Email :
ramk@aiconindia.com
Tempsens Instrument (I)  |MR. V.P.RATHI/MR. HEMANT RATHI B-188A ROAD NO.5, Works-1->Mr. S.D Deval B-188A ROAD NO.5 ,M.I.A -UDAIPUR-
Pvt Ltd M.LLA* UDAIPUR Phone- 09352420069 Pincode : 313003  [RAJASTHAN INDIA Phone- 9352501530 FAX : 0294-3057750 Pincode
Email : info@tempsens.com : 313003 Email : deval@tempsens.com
Baumer Technologies India [Mr. Shyam Warilani/Mr. V Suresh Babu 36, DAMJI SHAMJI Works-1->Mr. Shyam Warilani/Mr. V Suresh Babu Plot No 34 A GIDC
Pvt. Ltd. INDUSTRIAL COMPLEX, OFF.-MAHAKALI CAVES ROAD, A Phase 1, -VAPI-GUJARAT INDIA Phone- +91 11 4161 7111 FAX:
ANDHERI(E) MUMBAI Phone- +91 99589 25151 Pincode : 022 2687 3613 Pincode : 396 195 Email : pbajaj@baumer.com
400093 Email : sales.in@baumer.com
GOA INSTRUMENTS D2/5, Mapusa Industrial Estate, Mapusa, Goa, Phone- Works-1->Mr. S.G. Dixit D2/5, Mapusa Industrial Estate, -Mapusa-
INDUSTRIES PVT.LTD., 09326054551, Pincode : 403507, Email : GOA INDIA Phone- 09326054551 FAX : 0832-2262331 Pincode :
Isumukh@agoainstruments.com 403 507 Email : sumukh@aoainstruments.com
PYRO ELECTRIC M. D. BICHU/R. M. BICHU G.B, HILL CROWN APARTMENTS, Works-1->A A KULKARNI/ VINOD C G PLOT NO. 71,BICHOLIM
INSTRUMENTS GOA COLLEGE ROAD, MAPUSA Phone- 9326114601 Pincode : INDUSTRIAL ESTATE -BICHOLIM-GOA INDIA Phone- 9326114409 FAX
PVT.LTD. 403507 Email : priyanka.marketing@pyro-electric.in 1 91 832 2363381 Pincode : 403529 Email : pyroworks@pyro-
electric.in
GAUGE BOURDON INDIA  [194/195, Gopi Tank Road, Off Pandurang Naik Marg, Mahim| Works-1->Gauge Bourdon India Pvt. Ltd., Plot No-4, 5, 6,Jawahar Co-|
PVT. LTD. Mumbai, Phone- 011-41607463, Pincode : 400016, Email : |operative Industrial Estate, -Kalamboli Taluka Panvel-MAHARASHTRA
gicdelhi@general-gauges.com, India Phone- 022-27421095, FAX : 022-27421901, Pincode :
410209, Email : info@general-gauges.com
TOSHNIWAL INDUSTRIES |Industrial Estate, Makhupura, Ajmer, Phone- 9352009000, Works-1-> Khasra No.: 218-230& 235, Industrial Estate,Makhupura, -
PVT. LTD., Pincode : 305002, Email : info@tipl.com, Ajmer-RAJASTHAN India Phone- 9887865856, FAX : 0145-2695174,
Pincode : 305002, Email : rajeev.gupta@tipl.com
SCIENTIFIC DEVICES Office no. 53, Shree Manoshi Complex, Plot No. 5 & 6, Sec-3, [ Works-1->Scientific Center, Others By-Pass Junction,Near Kalsekar
(BOMBAY) PVT LTD, Ghansoli (East), Navi Mumbai, Phone- 9892230623, Pincode [College kausa, mumbra,Thane -Mumbai-MAHARASHTRA INDIA Phone-
1 400 701, Email : sdbpl@vsnl.com 022-25491409,9892230623 FAX : Pincode : 400612 Email :
dbbl@vsnl.com
13 TEMPERATURE H.GURU INSTRUMENTS 32,INDUSTRIAL SUBURB YESWANTHAPUR  BANGALORE Works-1->Shikha Hazra/ Shyamal Hazra 32, Industrial
GAUGE (SOUTH INDIA) P. LTD Phone- 080-23370300, Pincode : 560022 Email : Suburb,Yeshwanthpur -BANGALORE-KARNATAKA INDIA Phone- 080-

info@hgurusouth.com

23370300 FAX: 080-23379890 Pincode :
shikhahazra@haurusouth.com

560022 Email :

GAUGE BOURDON INDIA
PVT. LTD.

194/195, Gopi Tank Road, Off Pandurang Naik Marg, Mahim
Mumbai, Phone- 011-41607463, Pincode : 400016, Email :
gicdelhi@general-gauges.com,

Works-1->Gauge Bourdon India Pvt. Ltd., Plot No-4, 5, 6,Jawahar Co-|
operative Industrial Estate, -Kalamboli Taluka Panvel-MAHARASHTRA
India Phone- 022-27421095, FAX : 022-27421901, Pincode :

410209, Email : info@general-gauges.com

H.GURU INDUSTRIES

Mr. G. D. Hazra/Mr. P. K. Mitra 10 B, HO-CHI-MINH SARANI,
KOLKATA Phone- 033 2282 2463 / 1637 Pincode : 700071
Email : mauru@vsnl.net

Works-1->NA NA -- Phone- FAX: Pincode : Email :

GOA THERMOSTATIC
INSTRUMENTS PVT.LTD.

FLAT -B, GF, HILL CROWN APTS., COLLEGE ROAD,
MAPUSA Phone- Pincode : 403525 Email : gtilworks@pyro-
electric.in

Works-1->Mrs Saanvi Naik BICHOLIM, -BICHOLIM-GOA INDIA Phone
9595855152 FAX : Pincode : 403 529 Email :
i.nail ic.in

A.N. INSTRUMENTS PVT.
LTD.

MARKETING DIVISION, 5th FLOOR, 59-B, CHOWRINGHEE
ROAD, KOLKATA Phone- 24757784,22472509 Pincode :
700020 Email : anidel@bol.net.in

Works-1->Mr. Gautam Mukherjee Kusumba,Sonarpur Station
Road,P.O. -Narendrapur, -Kolkata-WEST BENGAL INDIA Phone-
9836878855 FAX : 033-24342748 Pincode : 700103 Email :
akm ani@hotmail.com

FORBES MARSHALL (HYD)
LTD.

MR SAILESH PATALAY/MR. M K SRINIVASAN PLOT NO.A-
19/2, & T-4/2, IDA, NACHARAM, HYDERABAD Phone-
9849913704 Pincode : 500 076 Email :
mksrinivasan@forbesmarshall.com

Works-1->MR G.SRINIVASAN/MR ANUJ MALPANI PLOT NO:A-19/2
& T-4/2,1.DA. NACHARAM , -HYDERABAD-TELANGANA INDIA Phone-
09866550762 FAX : 040 27152193 Pincode : 560076 Email :
ashrinivasan@forbesmarshall.com

GOA INSTRUMENTS
INDUSTRIES PVT.LTD.,

D2/5, Mapusa Industrial Estate, Mapusa,
09326054551, Pincode : 403507, Email :
sumukh@goainstruments.com

Goa, Phone-

Works-1->Mr. S.G. Dixit D2/5, Mapusa Industrial Estate, -Mapusa-
GOA INDIA Phone- 09326054551 FAX : 0832-2262331 Pincode :
403 507 Email . sumukh@goainstruments.com

PRECISION MASS
PRODUCTS PVT. LTD.

Mr. Nishit Patel/Mr. Anuj Verma Plot No.2306, Phase II, GIDC
Chhatral ~ Kalol Phone- 9999464663 Pincode : 382729
Email : sales@precisionmass.com

Works-1->Mr. Hitesh Parmar/Mr. Hitesh Parmar Plot N0.2306, Phase
11, GIDC Chhatral, -Kalol-GUJARAT INDIA Phone- 9327359227 FAX :
02764-233440 Pincode : 382729 Email :
hitesh.parmar@ashcroftindia.com
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Baumer Technologies India
Pvt. Ltd.

Mr. Shyam Warilani/Mr. V Suresh Babu 36, DAMJI SHAMJI
INDUSTRIAL COMPLEX, OFF.-MAHAKALI CAVES ROAD,
ANDHERI(E) MUMBAI Phone- +91 99589 25151 Pincode :
400093 Fmail : sales.in@baumer.com

Works-1->Mr. Shyam Warilani/Mr. V Suresh Babu Plot No 34 A GIDC
A Phase 1, -VAPI-GUJARAT INDIA Phone- +91 11 4161 7111 FAX:
022 2687 3613 Pincode : 396 195 Email : pbajaj@baumer.com

14

TRANSMITTERS

YOKOGAWA INDIA
LIMITED,

PLOT NO.96, ELECTRONICS CITY COMPLEX, HOSUR ROAD,
BANGALORE, Phone- 080-41586000, Pincode : Email :
uday.shankar@in.yokogawa.com,

Works-1-> PLOT NO.96, ELECTRONICS CITY COMPLEX, HOSUR
ROAD, -BANGALORE-KARNATAKA INDIA Phone- 080-41586000, FAX :
080-28521442, Pincode : Email : uday.shankar@in.yokogawa.com

ABB INDIA LIMITED

MR. RAJIV GOVIL 14, MATHURA ROAD, FARIDABAD Phone-
09971085678 Pincode : 121003 Email :

vibin

V. AUTOMAT &
INTRUMENTS (P) LTD.

swami@in.abb.com
Mr. R. K. BASSI/Mr. PRAVEEN KUMAR F-61, OKHLA
INDL.AREA, PH-1  NEW DELHI Phone- 9810005826 Pincode
: 110 020 Email : sales@vautomat.com

Works-1->Mr. BHAGWAN SINGH/ Mr. NANDAN SINGH F-61, OKHLA
INDL.AREA,PHASE-I -NEW DELHI-DELHI INDIA Phone- 011-47627200
Extn. 3 FAX: 011- 26819440 Pincode : 110 020 Email :
production@vautomat.com

Pune Techtrol Pvt. Ltd.

N.P.Khatan/Sudhakar Badiger S-18, MIDC Bhosari, Pune
Phone- 9850560042 Pincode : 411 026 Email :
ho@punetechtrol.com

TOSHNIWAL INDUSTRIES
PVT. LTD.,

Industrial Estate, Makhupura, ~Ajmer, Phone- 9352009000,
Pincode : 305002, Email : info@tipl.com,

Works-1-> Khasra No.: 218-230& 235, Industrial Estate,Makhupura, -
Ajmer-RAJASTHAN India Phone- 9887865856, FAX : 0145-2695174,
Pincode : 305002, Email : rajeev.gupta@tipl.com

Endress + Hauser (India)
Pvt. Ltd.,

Mr. Prakash Vaghela 215-216, DLF Tower 'A’, Jasola District
Centre, New Delhi, Phone- 9717593001, Pincode : 110025,
Email : prakash.vaghela@in.endress.com,

Works-1-> M-171 to 173, MIDC, Waluj, -Aurangabad-MAHARASHTRA
India Phone- 9881000474, FAX : 0240-2555179, Pincode : 431136,
Email : Narendra.Kulkarni@wetzer.endress.com

SBEM PVT. LTD.

MR.N.K. BEDARKAR/MR. VISHWANATH KARANDIK 39,
ELECTRONIC CO.OP. ESTATE, PUNE SATARA ROAD PUNE,
Phone- 912041030100 Pincode : 411009 Email :
newdelhi@shem.co.in

Works-1->MR. MOHAN PADWAL 691/A/2,BIBWEWADI INDL ESTATE -
PUNE-MAHARASHTRA INDIA Phone- 918600042374 FAX :
912024215670 Pincode : 411037 Email : wm@sbem.co.in

PANAM ENGINEERS

Mr. Santosh Shukla 203, Jaisingh Business,Parsiwada, Sahar
road,Andheri(East), Mumbai, Phone- 9892179529, Pincode :
400099, Email : santosh@panamengineers.com,

Works-1->Mr. Santosh Shukla Others R-628,TTC Industrial Area,
MIDC Rabale, -Navi Mumbai-MAHARASHTRA India Phone-
9821350761, FAX : 022-27695559, Pincode : 400701, Email :

I Janamenaineers.com

SMART INSTRUMENTS LTD,|
BRAZIL

Agents: Digital Electronic Ltd. 74/11 'C' Cross Road MIDC
Andherl (East) MUMBAI Phone- 28208477 Plncode 1 400093

SIEMENS LIMITED

Dr Armin Bruck/Sandeep Mathur 130, Pandurang Budhkar
Marg Worli Mumbai Phone- 0124 383 7377 Pincode :
400018 Email : ankit.varshney@siemens.com

Works-1->Ankit Varshney Kalwa Works, Thane-Belapur Road, Thane,
-MUMBAI-MAHARASHTRA INDIA Phone- FAX: Pincode : 400708
Email :

Moore Industries
International Inc.

Leonard.W. Moore/ Matt Moren 16650 Schoenborn St.
North Hills Phone- +1 818 830 5548 Pincode : 91343 Email
._mmoren@miinet.com

Works-1->Matt Moren/Gina Cruz 16650 Schoenborn St., North Hills -
CALIFORNIA- USA Phone- +1 818 894 7111, ext FAX +1 818 830
5588 Pincox

EMERSON PROCESS
MANAGEMENT (INDIA)
PVT.LTD.

Mr. Amit Paithankar/Vikram Raj Singh 206-210,BALARAMA
BUILDING 2ND FLR. BANDRA EAST MUMBAI Phone-
9619121500 Pincode : 400051 Email :
vikramrai.sinah@emerson.com

de : 91343 Email : acruz@miinet
Works-1->Kalpesh Chandan/Hrishikesh Aghor Plot No. A 145/4 TTC
IND AREA,MIDC, PAWANE, -NAVI MUMBAI-MAHARASHTRA INDIA
Phone- 9619688001 FAX : 022-66736000 Pincode : 400 705 Email :
Kalpesh.chandan@emerson.com

Honeywell Automation
India Limited

Mr. Ritwij Kulkarni 917, INTERNATIONAL TRADE TOWER,
NEHRU PLACE, NEW DELHI Phone- 9890200584 Pincode :
110019 Email : rajesh.chaudhary@honeywell.com

Works-1->Mr.Kedar Tillu 53, 54, 56 & 57,Hadapsar Industrial Estate -
PUNE-MAHARASHTRA INDIA Phone- 9665034625 FAX : 020
66039905 Pincode : 411013 Email : kedar.tillu@honeywell.com

NIVO CONTROLS PVT. LTD.

15

ULTRASONIC FLOW

Electronet Equipments Pvt

Mr. Praveen Toshniwal 104-115, Electronic Complex, Indore

Phone- 0731-4081305 Pincode : 452010 Email :

Works-1->Mr. Praveen Toshniwal 104-115, Electronic Complex, -
Indore-MADHYA PRADESH India Phone- 0731 4081305 FAX: 0731-
255075 Pinco

|sales@nivocontrols.com
Mr. Rajendra Nagaonkar/MD, Plot No. 84, 85 & 86, Tiny

Works-1-> Others Plot No. 84, 85 & 86, Tiny Industrial Estate,

METERS Ltd. Industrial Estate Kondhwa Budruk, Pune Phone- 9822015256 (Kondhwa Budruk -Pune-MAHARASHTRA INDIA Phone- 20-26932039
Pincode : 411048 Email : ho@eeplindia.com FAX : 20-26934122 Pincode : 411048 Email : ho@eeplindia.com

Adept Fluidyne Pvt. Ltd. Vinayak Gadre Plot No 4,5.No.17/1-B Kothrud Industrial Works-1-> Plot No 4,5.No.17/1-B Kothrud Industrial Estate -Pune-
Estate Pune Phone- 020 25464551 Pincode : 411038 Email [MAHARASHTRA india Phone- 020 25464551 FAX : Pincode : 411038
. _info@adeptfluidvne.com Email : info@adeptfluidvne.com

FLEXIM Flexible Boxberger Str., 4, Berlin Berlin Phone- 0049 30 93 66 76 60 | Works-1-> Others Boxberger Str. 4, -Berlin- GERMANY Phone- 0049

Industriemesstechnik Pincode : 12681 Email : info@flexim.de 30936676 60 FAX: Pincode : 12681 Email : info@flexim.de

GmbH

Rockwin Flowmeter India  |B-24, Site-IV, Sahibabad Industrial Area Ghaziabad, Phone- | Works-1->MR Rajiv PRAKASH B-24, Site-1V, Sahibabad Industrial

Pvt. Ltd. 9810129687 Pincode : 201010, Email : Area, -Ghaziabad-UTTAR PRADESH India Phone- 9810129687 FAX :
amiya@rockwin.com 01202895450 Pincode : 201010, Email : rajiv@rockwin.com

FLASH FORGE PVT LTD Mr. Gautam Makker, 503, 'A'-wing, Delphi, Orchard Avenue |Works-1-> Others M/s Endress & Hauser, Aurangabad, Maharastra -
Road, Powai Mumbai Phone- 022-42784300 Pincode : Aurangabad-MAHARASHTRA INDIA Phone- FAX : Pincode : Email
400076 Email : hemendrapatil@f-f.co.in : Works-2->+ Others M/s Endress & Hauser, Bhiwandi, Thane -Thane-

MAHARASHTRA INDIA Phone- FAX: Pincode : Email :

NIVUS GMBH Mr. Marcus Fischer Im Taele 2, D - 75031 Eppingen ~ Phone- | Works-1->Mr. Marcus Fischer CEO Im Taele 2, Eppingen, -Baden
00491712233770 Pincode :  Email : Wuerttemberg,-Foreign Country GERMANY Phone- 0049-726291910
carolin.schuster@nivus.com FAX : Pincode : 75031 Email : carolin.schuster@nivus.com

Note:

1. The above sub-vendor list is tentative & reference only. However Sub-Vendor List is subject to BHEL/end user approval

commercial/ delivery implication.

without any commercial/ delivery implication.
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ANNEXURE 1
FORMAT FOR PROVENNESS CERTIFICATE

Award/Contract Agreement/
Order enclosed

SI.No. Item Description Plant No.1

5.00.00 INSTRUMENTS (PRIMARY & SECONDARY)
@ Type of Instrument
(i) Make / Model

(iii) Name of Power Station
(Location & Address)

(iv) Unit Size (MW)
(V) Commissioning date

Whether above instruments have
atleast one (1) year satisfactory

operation

in one (1) power station having

unit rating of 200 MW or above. Yes/No
(vi) Client's certificate attached Yes/No

Signature of authorized signatory..................
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e 3x800 MW PATRATU TPS SPECIFICATION NO. PE-TS-434-571-A001
SECTION : |
GYPSUM DEWATERING SYSTEM SUB-SECTION : D
TECHNICAL SPECIFICATION
REV 00
SUB-VENDOR LIST SHEET 10F1

ANNEXURE-I

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

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

3. ACCEPTANCE OF MAKES SHALL BE SUBJECT TO BHEL/ END CUSTOMER ACCEPTANCE
DURING THE DETAILED ENGINEERING WITHOUT COST AND DELIVERY IMPLICATION TO
BHEL.
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3x800 MW PATRATU TPS

SPECIFICATION NO. PE-TS-434-571-A001

gy om
SECTION : |
GYPSUM DEWATERING SYSTEM SUB-SECTION : D
TECHNICAL SPECIFICATION REV 00
MANDATORY SPARES LIST SHEET 10F 3
ANNEXURE-II

MANDATORY SPARES LIST
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e 3x800 MW PATRATU TPS SPECIFICATION NO. PE-TS-434-571-A001
SECTION : |
GYPSUM DEWATERING SYSTEM SUB-SECTION : D
TECHNICAL SPECIFICATION REV 00 ‘
MANDATORY SPARES LIST SHEET 2 OF 3
Sl. No. DESCRIPTION Qty.
1 MECHANICAL
1 Hydro-cyclones (Gypsum Primary Dewatering,
Secondary Waste Water and any other Hydrocyclone)
a. | Hydro-cyclone Isolation Valve 1?:){;.0I/E?cchhetéais%?gher
b. | Hydro-Cyclone 12:{;.0\:/Eiacchhef/geisohljgher
c. | Hydro-Cyclone rubber lining 12:2.0\/fvsﬁcchhe?$?sohl?gher
2 | Vacuum Belt Filter
a. | Filter Cloth 2 sets
b. | Belt(if applicable) 1 sets
c. | Vacuum Box Seals 2 sets
d. | Drive Motor (if applicable) 1 no.
3 | Vacuum Breaker Valves
a. | Valve Assembly 1 no.
b. | Actuator 1 no.
4 | Horizontal Centrifugal Pumps
a. | Complete Impeller Assembly 1 no. of each type
b. | Casing Liners 1 set* of each type
c. | Bearing 2 set*
d. | Motor 1 no. of each type
e. | Pump discharge valve assembly 1 no. of each type
5 | For Integral Piping as defined in specification
a. | Slurry Valves 2 no. of each type & size
b. | Slurry Line Bends 2 no. of each type & size
1. MEASURING INSTRUMENTS
[ Electronic Transmitters
« | meascrement o Presaurs, diforontil pressure flow, | 10%0r Lno.of ech e an
level, etc.) model, whichever is more
b. 1.2 Level Transmitters (Ultrasonic/ radar type) ‘:Sr? Sﬁgifnzaggn%ﬁi and length,
ii Temperature elements
a RTD_’s of each type and length (with head assembly, ;L)?;? :r: dzlgﬁ;.tf? feach
terminal block & nipple) whichever is more
b Thermpcouples of each type -Iike K-type, R-type, metal | 10% or 2 nos. of each type and
' etc.(with head assembly, terminal block & nipple) length, whichever is more
c Thermowell for application Iike_ mill outlet temperature | 10% or 2 nos. of each type and
and SH/RH/Eco/ flue gas temp. in furnace length whichever is more
d. Temperature transmitters 10% of each type & model
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A 3x800 MW PATRATU TPS SPECIFICATION NO. PE-TS-434-571-A001
SECTION : |
GYPSUM DEWATERING SYSTEM SUB-SECTION : D
TECHNICAL SPECIFICATION REV 00
MANDATORY SPARES LIST SHEET 3 OF 3
5% or 1 no. of each make,
Local Indicators like temperature gauges, pressure | Model and type whichever is
iii gauges, differential pressure gauges, flow gauges, flow more (to be divided to various
' k ' ranges in proportion to main of
meters etc., all make, model,  type
population)
Process Actuated Switch Devices Includes all types of 59% or 1 no. of each tvoe and
iv Pressure, differential pressure, flow, temperature, ° - N yp
. . . . model whichever is more
differential temperature, level switch Devices
v PD Type Flow Transmitters 1 no. of each type & model
. . . 10% or 1 no. of each type and
Vi. Any other instrument (If applicable) model whichever is more
Note:

1. One set means 100% complete replacement of the particular component/equipment, as mentioned i.e.,
Set for the particular equipment, would include all components required to replace the item. For
example, a set of bearing shall include all hardware normally required while replacing the bearings. It
is further, intended that the assembly / sub-assembly which have different orientation (like left hand or
right hand, top or bottom), different direction of rotation or mirror image positioning or any other
reasons which result in maintaining two different sets of the spares to be used for the subject
assembly / sub-assembly, these shall be considered as different types of assembly/sub-assembly.

2. Wherever the quantities have been indicated for each type, size, thickness, material, radius, range
etc. these shall cover all the items supplied and installed.

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

4. Any item which is quoted as “not applicable” in the above list and is found to be “applicable” at a
later date shall be supplied by the Bidder without any commercial implications. The Bidder shall note
that if there in any change/ variation in equipment/ system during detail engineering which causes any
change/ variation in the essential spares quantity, the same shall be supplied without any commercial
implications. The price indicated for the mandatory spares shall be considered for the purpose of
evaluation.

5. Mandatory spares shall not be dispatched before dispatch of corresponding main equipment. The
spares shall be treated and packed for a long storage under the climatic condition prevailing at site.

6. All spares supplied under this contract shall be strictly interchangeable with parts for which they are
intended for replacements. These spares should include all mounted accessories like components,
boards, add or items, fitting, connectors etc. and be complete in all respects so that the replacement
of the main items by these spares does not require any additional item. The vendors must conform
the pair to pair compatibility of each electrical spares modules with the modules should be supplied in

the original package. All electronic modules should be pre-set and/or pre-programmed for ready use
at site. Alternatively, suitable instruction sheet indicating the details of required PCB jumper position,
BCD which is setting, EPROM/PROM listing etc should be packed along with each module. Also a
caution mark sign should be put on all such module which needs pre-setting/pre-programming before
putting them in to service. The spare shall be treated and properly packed for long term storage.

7. Each spare shall be clearly marked and labelled on the outside of the packing with its description.
When more than one spare part is packed in single case, a general description of the contents shall
be shown on the outside of such case and a detailed list enclosed. All cases, containers and other
packages must be suitably marked and numbered for the purpose of identification.
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s 3x800 MW PATRATU TPS SPECIFICATION No: PE-TS-434-571-A001
SECTION : |
TECHNICAL SPECIFICATION
B-SECTION : D
GYPSUM DEWATERING SYSTEM SUB-SECTIO
REV 00
INSPECTION AND TESTING SHEET 1 OF 7

ANNEXURE- llI

1.01.00 ‘ INSPECTION AND TESTS DURING MANUFACTURE

1.01.01 The method and techniques to be used by the Bidder for the control of quality during
manufacture of all plant and equipment shall be agreed with the Owner.

1.01.02 The Owner’s general requirements with respect to quality control and the required shop tests
are set out elsewhere in this specification.

1.01.03 Before any item of plant or equipment leaves its place of manufacture, the Owner shall be
given the option of witnessing inspections and tests for compliance with the specification and
related standards.

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

The owner’s representative shall have at all reasonable times access to bidder’s or his sub-
vendor’s premises and shall have power to inspect/ examine materials and workmanship or
equipment under manufacture.

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

For electrical equipment, routine tests as per relevant IS/International standard as detailed in
the specification are to be carried out on all equipment. Type tests are also to be carried out
on selected equipment as detailed in the specifications of the electrical equipment concerned.

1.01.05 Under no circumstances, any repair or welding of castings be carried out without the consent
of the Engineer. Proof of the effectiveness of each repair by radiographic and/or other
non-destructive testing technique, shall be provided to the Engineer.

1.01.06 All the individual and assembled rotating parts shall be statically and dynamically balanced at
the works. Where accurate alignment is necessary for component parts of machinery normally
assembled on site, the Bidder shall allow for trial assembly prior to dispatch from place of
manufacture.

1.01.07 All materials used for the manufacture of equipment covered under this specification shall be
of tested quality. Relevant test certificates shall be made available to the Purchaser. The
certificates shall include tests for mechanical properties and chemical analysis of
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s 3x800 MW PATRATU TPS SPECIFICATION No: PE-TS-434-571-A001
SECTION : |
TECHNICAL SPECIFICATION
B-SECTION : D
GYPSUM DEWATERING SYSTEM SUB-SECTIO
REV 00
INSPECTION AND TESTING SHEET 2 OF 7

representative material. Equipment or parts coming under any statutory Regulations shall be
certified by a Competent Authority under the regulations in the specified format.

1.01.08 All pressure parts connected to pumping main shall be subjected to hydraulic testing at a
pressure of 150% of shut-off head for a period not less than one hour. Other parts shall be
tested for one and half times the maximum operating pressure, for a period not less than one
hour.

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

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

Statutory payments in respect of IBR approvals including inspection shall be made by the
bidder. Bidder’s scope shall include to preparation of all necessary documents, co-ordination
and follow-up for above approval. Owner shall only forward assistance/endorsement of
documents /design /drawings /reports/records to be submitted for approval as stipulated/
required by Statutory Authorities till registration of the unit and clearance for commercial
operation.

1.02.00 ‘ PERFORMANCE TESTS AT SITE

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

1.02.02 The Bidder shall provide complete details of his normal procedures for testing, for the quality
of erection and for the performance of the erected plant. These tests shall include site
pressure test on all erected pipe work to demonstrate the quality of the piping and the
adequacy of joints made at site.

1.02.03 The Bidder shall furnish the quality procedures to be adopted for assuring quality from the
receipt of material at site, during storage, erection, pre-commissioning to tests on completion
and commissioning of the complete system/equipment.

All Statutory testing / clearance is in Bidder’s scope including payment of all fees, etc. as
required.
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A 3x800 MW PATRATU TPS SPECIFICATION No: PE-TS-434-571-A001

SECTION : |

TECHNICAL SPECIFICATION
SUB-SECTION : D

GYPSUM DEWATERING SYSTEM

REV 0O |

INSPECTION AND TESTING SHEET 3 OF 7

1.03.00 | SPECIFIC INSPECTION REQUIREMENT FOR COMPONENTS/EQUIPMENTS

1. Hydro-cyclones

a. Visual

b. Dimensional etc.

2. Pumps :

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

d. Impeller and rotor shall be first statically balanced and then dynamically balanced
according to I1SO 1940 (in the case of impellers this shall be done before and after
mounting of the service rotor shaft).

e. Vibration levels measured on the non-rotating parts shall not exceed the zone limit “B”
as defined in 1ISO 10816 at steady conditions and shall not exceed the zone limit “C” as
defined in ISO 10816 at transient conditions.

f List of Non-Destructive test over and above the material test are as follows:

Casing: Material test, Magnetic particle (MPI), DP and Hydro test, as applicable
Impeller- DPT and MPI as applicable
Shaft- Ultrasonic (UT), DPT and MPI
Sleeve- DP and Hardness test/ Manufacturer’s recommendation
Mechanical Seal- Manufacturer’s recommendation.
Base Plate- Stress relieving of weld.
Replaceable Rubber liner- Shore Hardness, Class and Type certificate
g. Vibration test and Noise level test shall be witnessed at shop. (as already stated above.)
h Mechanical running and the performance test shall be conducted for Pump at the
' Bidder’s works before dispatch or where the test facilities are available. All pumps to be
performance tested as per Hydraulic Institute Standard/Indian Standard. Performance
test to include check for noise, vibration level and temperature rise.
i The Bidder shall conduct performance test for the remaining pump and submit the
' reports.
3. Vacuum Belt Filters:

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

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

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

d. Filter cloths and belts shall be tested for physical properties as per relevant Standard.
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TECHNICAL SPECIFICATION SECTION.: |
GYPSUM DEWATERING SYSTEM SUB-SECTION : D
REV 00
INSPECTION AND TESTING SHEET 4 OF 7
4. General Inspection Requirements to be considered are as below:
1 SI.No. Item Inspection & Test Item Remarks
1. Hydro-cyclones Material certificate check
Dimensional Inspection
2. Pumps Material certificate check Shaft & impeller only
Dimensional inspection
Non-destructive testing DPT on shaft & impeller
Hydrostatic test
Balancing Test Static & dynamic
Performance test Incl. Noise & Vibration
3. Motors Material certificate check
Non Destructive Testing
Dimensional inspection
Balancing Test Static & dynamic
Function test
4. Vacuum Belt filter | Material certificate check
(with Accessories) Dimensional inspection
Function test Short time no load test
5. Vacuum Receiver Material certificate check
Dimensional inspection
Hydrostatic Test
6. Belt Filter Vent Fan Material certificate check
Dimensional inspection
Performance Test
7. Conveyor & Silo | Material certificate check
Extraction Device Dimensional inspection
Function Test Short time no load test
8. Rubber lining Pipe Dimensional inspection
Visual Inspection
Spark Test
9. Flow Nozzles Material certificate check

Dimensional Inspection
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GYPSUM DEWATERING SYSTEM SUB-SECTION : D
REV 00
INSPECTION AND TESTING SHEET 5 OF 7
10. | Control Panel Insulation Resistance Test
Dielectric Strength Test
Function Test
Dimensional Inspection
11. | Control valve & | Material certificate check
valves Hydrostatic test
Seat leak test
Function test
Dimensional Inspection
12. | RTD Material certificate check
Performance test
Hydrostatic test
13. | Shut off valve Material certificate check
Hydrostatic test
Seat Leak test
Function Test
Dimensional Inspection
14. | Flow meter Material certificate check
Calibration Test
Dimensional Inspection
Hydrostatic test
15. | Butterfly Valve Material Certificate check
Non-destructive testing
Hydrostatic test
Operation test Motorized valve only
Valves and Specialties shall be tested as per relevant standards / codes. Seat Leakage and
2. hydraulic test to be carried out as per relevant standards /codes.
3. Pipes and fittings shall be tested as per relevant standards/ codes
MQP (Manufacturing Quality Plan) shall be submitted by the bidder along with the
4. technical offer. Above mentioned item-wise inspection requirement is tentative only and
shall be mutually discussed and finalized during detail engineering.
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GYPSUM DEWATERING SYSTEM SUB-SECTIO
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Bidder shall furnish written copies of shop production, fabrication and quality test
procedures and drawings to be used for review by BHEL / BHEL’s Customer prior to
manufacture. Inspection of above mentioned tests by BHEL/ BHEL's Customer
representative at bidder’s works is envisaged

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

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

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

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

10.

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

11.

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

12.

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

13.

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

14.

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

15.

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

16.

BHEL/BHEL’s Customer of their authorized third party inspection agency representative
shall witness the test at Bidder's works and a notice of minimum three (3) weeks shall be
given for attending the inspection.

17.

Bidder to arrange all calibrated gauges, Instruments during inspection at works and also
during performance test at site.

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

18.

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

19.

In case, order is placed on a foreign vendor (i.e. supplies from outside India), vendor will
tie-up with BHEL approved inspection agency on their own cost and carry out inspection
as per the Quality Plan approved by BHEL/ BHEL’s Customer. Vendor shall furnish BHEL
the inspection reports and other documents required as per approved Quality plan duly
signed by the Inspection Agency after their witness for our review and acceptance.
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QAP FORMAT
BHARAT HEAVY ELECTRICALS LIMITED
CORPORATE QUALITY ASSURANCE
PROJECT: SYSTEM::
VENDOR: [TEM
SL COMPONENT /OPERATION CHARACTERISTICS CATEGORY | TYPE/METHOD | EXTENT REFERENCE ACCEPTANCE FORMAT AGENCY REMARKS
CHECKED
NO OPERATIONS OF CHECK OF CHECK DOCUMENTS NORMS OFRECORD |P | W | V
1 2 3 4 5 6 7 8 9 10 11
Legend: 1. BHEL 2. Vlendor 3. Sub-Vendor
QP No CQSISQP/3L, Signature Date
Rev
Name
Page No Lof 1 Party Customer/Consultant Bhel Vendor

The Quality Plan shall be finalized during the detailed engineering.
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SUB-SECTION : D
TECHNICAL SPECIFICATION REV 00
INPUT DRAWING LIST SHEET 10F1
ANNEXURE-IV
INPUT DRAWINGS BY BHEL

SI.No. | Drawing Title PVUNL/NTPC Drawing No.
1. General arrangement of Dewatering building 9585-001-109-PVM-B-046
3 P&ID - .Pr|ma.ry Hydrocyclone with Dewatering System 9585-001-109-PVM-E-011

along with write up

3. P&ID - Legends & Notes 9585-001-109-PVM-F-025
4, P&ID of Secondary Hydrocyclone along with write up 9585-001-109-PVM-F-026
5. P&ID of Vacuum Belt filter 9585-001-109-PVM-F-029
6. Plant Layout of FGD System 9585-001-109-PVM-F-001
7. Plot Plan 9585-001-999-POC-F-001
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