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1.0

SCOPE:

This specification is intended to cover design, engineering, manufacturing, painting, inspection &
testing at manufacturer’'s works, complete with all accessories including start up and commissioning
spares, packing, shipment and delivery to Power Station Site for missing items and replacement of
defective item in the existing partially supplied/ partially erected chlorination plant. In addition, the
bidder's scope shall include erection (except already erected) and commissioning, unloading,
storage and handling at site, site testing, trial run, obtaining clearance from Explosive department
demonstration tests and handing over to customer the complete CHLORINATION PLANT for
2X250 MW, GHTP STAGE-Il, LEHERA MOHABAT UNIT 3 & 4. The scope of supply shall fully
cover the requirement of the Design Criteria and Technical Specification of this specification. Also,
bidder to include all necessary items like control cables, power cable, screened cables, Cable trays,
accessories & cable trays, Cable glands and lugs, Conduit and conduit etc. as required for electrical
and control systems to make the system complete in totality. Any modification required in the
already supplied equipment shall be in bidder scope.

Bidders to please note that originally the plant was supplied by M/s Banaco Mumbai. The plant was
left incomplete and abandoned. As per our site feedback the as on date material not received along
with technical details is as listed in ANNEXURE-A. Bidder to note that items which needs to be
erected /commissioned as per ANNEXURE-A shall be carried out by the vendor. Any additional
item required for the completion of the package shall be in bidder’s scope. Bidder to visit the site for
actual assessment of the scope of the work.

Bidder shall ensure that the additional items supplied by the bidder should be interchangeable /
compatible with the chlorination already supplied by M/s Banaco and same shall be able to
integrate / hook with the existing system. The bidder shall carry out required rectification, erection,
commissioning and hand over the plant to customer in running condition. The plant to be
commissioned in totality, including the control system, electrical system & mechanical system for
successful run of the plant.

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

In case of any deviation / clarification, the Bidder shall indicate the same clause by clause in the
deviation / clarification schedule. In the absence of the same it will be construed that the bid
conform strictly to the specification.

In case of any data/requirement stipulated in the drawing but not in the specification and vise-versa
such data/requirement shall be deemed to be contained in both. Contradictions between drawings
and specifications, if any, shall be brought to the attention of the BHEL / customer by the bidder and
the correct requirement shall be obtained.

In the event of any conflict between two clauses of specification bidder has to point out those points
in pre award stage in clarification / deviation format attached with the specification. In absence of
the same BHEL / customer interpretation will prevail after award of contract during detailed
engineering.

Unpriced copy of the price bid shall be furnished along with the technical bid.

BHEL —PS - PPEI: NOIDA, SECTOR-16A, U.P. -201301
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1.0 GENERAL

This specification is intended to cover design, engineering, manufacturing, painting, inspection & testing
at manufacturer's works, complete with all accessories including start up and commissioning spares,
packing, shipment and delivery to Power Station Site for missing items and replacement of defective item
in the existing partially supplied/ partially erected chlorination plant. In addition, the bidder’s scope shall
include erection (except already erected) and commissioning, unloading, storage and handling at site, site
testing, trial run, obtaining clearance from Explosive department demonstration tests and handing over to
customer the complete CHLORINATION PLANT for 2X250 MW, GHTP STAGE-Il, LEHERA MOHABAT
UNIT 3 & 4. The scope of supply shall fully cover the requirement of the Design Criteria and Technical
Specification of this specification. Also, bidder to include all necessary items like control cables, power
cable, screened cables, Cable trays, accessories & cable trays, Cable glands and lugs, Conduit and
conduit etc. as required for electrical and control systems to make the system complete in totality. Any
modification required in the already supplied equipment shall be in bidder scope.

Bidders to please note that originally the plant was supplied by M/s Banaco Mumbai. The plant was left
incomplete and abandoned. As per our site feedback the as on date material not received along with
technical details is as listed in ANNEXURE-A. Bidder to note that items which needs to be erected
/commissioned as per ANNEXURE-A shall be carried out by the vendor. Any additional item required for
the completion of the package shall be in bidder’s scope. Bidder to visit the site for actual assessment of
the scope of the work.

Bidder shall ensure that the additional items supplied by the bidder should be interchangeable /
compatible with the chlorination already supplied by M/s Banaco and same shall be able to integrate /
hook with the existing system. The bidder shall carry out required rectification, erection, commissioning
and hand over the plant to customer in running condition. The plant to be commissioned in totality,
including the control system, electrical system & mechanical system for successful run of the plant.

The necessary drawings/documents existing plant related to Chlorination Plant enclosed in the
specification for the bidders reference. The equipment shall be supplied in line with the already approved
data sheet to match/accommodate the equipment to be supplied by bidder in existing facilities.

2.0 SCOPE OF SUPPLY
The Gas Chlorination Plant, shall consist of the followings:

List of items as per Annexure-A.

Hangers and supports as per the requirement.

Start-up and commissioning spares as required.

Necessary flanges and counter flanges as applicable for interconnection.

Finish paints for touch up painting of equipment after erection at site in sealed container.

All steel inserts with lugs, plates, bolts, nuts, sleeves, edge angles and all other embedding
components etc. as required to grout in civil works and to support/hold the equipment being supplied
under this specification.

7. All auxiliary steel structures (U-clamps, nuts, bolts, channels etc.) for fixing the pipe on the pedestal or
trestles.

ok wh =

3.0 SCOPE OF SERVICE

The bidder’s scope also includes following services for scope under this specification:

1) Site visit for assessment of balance supply and erection and commissioning.

2) Erection and commissioning, unloading, storage and handling at site.

3) Servicing of already supplied items as required.

4) In site transportation.

5) Arrangement of all instruments and lab facilities to carry out trial run/commissioning and
Demonstration test.

6) Complete grouting for equipment, fixing and any concreting inside the vessels and lining.

7) All personnel required during trial run, commissioning and Demonstration Test.

8) Performance testing.

9) Statutory approval from concern agencies as required.

BHEL —PS - PPEI: NOIDA, SECTOR-16A, U.P.-201301 6
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4.0 CIVIL SCOPE
Civil work is excluded from the bidder scope. However steel inserts, plates, bolts, nuts, sleeves and
all other embedding components etc. as required to grout their equipment to hold/support shall be
in bidder’s scope.

5.0 EXCLUSIONS

a) Service air, Instrument air, up to the terminal point.
b) Drinking water and service water.
c) All Civil works at site.

6.0 DRAWING/DOCUEMNTS REQUIREMENT (FOR MECHANICAL/ELECTRICAL/C&I/ETC)

After award of LOI, following drawing/documents shall be submitted by the bidder for BHEL/Customer
approval. However, any additional drawing/document if found necessary for completion of the
engineering, the same shall be submitted by bidder without any commercial implication.

a) Detailed installation drawings for all instruments and instrumentation schedule.
b) Details Data sheet for instrument etc.

5.0 DRAWING/DOCUEMNTS REQUIRED ALONG WITH THE BID .
¢ Deviation/clarification, if any, in the BHEL format only.
e Price Schedule duly filled.

NOTE-1: - Any item/work either supply of equipment or erection material which have not been
specifically mentioned in but are necessary to complete the woks for trouble free and efficient operation
of the plant shall be deemed to be included within the scope of this specification. The bidder without
any extra charge shall provide the same.

BHEL - PS - PPEI: NOIDA, SECTOR-16A, U.P.-201301 7



This is a part of technical specification number
PE-TS-226-174-A001 :

Annexure-A

LIST OF ITEM TO BE SUPPLIED

SL.NO. | ITEMS DESCRIPTION . | QUANTITY

CW CHLORINATION SYSTEM » )

1 Auxiliary tonner liquid connecting valve with yoke 8 No’s
clamp. (1S:3224)

2 Flexible Copper chlorine liquid connecting pipe with union nuts & 8 No’s
rings.

3 _ Magnifold liquid isolating Valve. ‘ 8 No's

4 3 Way Motorised Operated Ball Valve for 1 No’s

' change over )

5 Pressure Indicator " | 10No’s

6 Temperature Indicator (1 No. on each Manifold 2 No’s
Header pipe. '

7 Pressure Switch 8 No’s

8 Pressure switch for high alaram with chem seal& isolating Valve & | 3 sets

Rupture Disc (1No. On each manifold header pipe & 1 No. on
header pipe) for expansion Chamber for Liquid Chlorine.
9 Isolating ball valve. 14 No's

10 Indicating instrument for Evaporator 1set
1 No. Water Temperature Guage,

1No.Outlet Chlorine Gas Pressure gauge

1 No. Outlet Chlorine Gas Temperature Indicator

Water Level Control Switch:1 No.

Water Level Low Alarm Switch.

1 No.; Water Temperature Control Switch.

1 No.; Water Temperature Low alarm switch

1 No., Water Temperature High Alarm switch.

1-Automatic Water Level Control comprising Make-Up Water
Solenoid Valve : 1 No. By Pass Valve.

Disc & High Pressure Alarm Switch with Chem-seal & Isolating
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Valve.
Electrically Motorised Operated Ball Valve on Chlorine Gas Header | 2 No’s
pipe from Evaporator. .

12 Filter media for Chlorine Gas filter Capacity 180 kg/hr. 4no’s -

13 Chlorine Gas pressure Indicator with Chem-seal& Isolating Valve 4 No's

at Inlet & outlet of Spray Catcher. ) s ‘

14 Differential Pressure switch with Chem seal and isolating valve 2 No’s

across chlorine gas filter

15 Pressure reducing valve (preset Type) 2 No’s

16 Vacuum Type Gaseous Chlorinator Capacity 180 kg/hr. = 2 No’s

17 Differential pressure Switch with isolating valve at inlet & Outlet of 2No's

Basket type strainer.
18 Isolating Gate Valve at Inlet & Outlet of each Strainer. 4 No’s
19 Compound gauge with isolating valve on water booster pump 1 No,
suction header pipe, .

20 By pass Type flow meter with orifice & 2 NOS Isolating Valve on . | 1set

water supply header pipe. '

21 Leak Detector with 2 Nos sensor Each 2 sets

22 DP Gauge on Chlorine gas line across chlorine gas filter 2No’s

23 Exhaust fans for chlorinator room for 30 air changes 2 No’s

LEAK ABSORPTION SYSTEM
24 Instruments for the Caustic Solution Tank of Leak absorption | 1 set
system:-
1 NO. Level Guage with 2 NOS. Isolating Valve,
1 No. Level Switch for Low Alarm,
1 No. Temperature Indicator,
1 No. Level Switch for High Alarm,
Vent Overflow pipe with fitting (Details as per P&ID) — 15 METER,
1 No. Agitator.

25 80 NB C.I.R.L.Diaphragm Valve 7 No'’s

26 90 (OD) CPVC Caustic re-circulating pipe with fittings 30 meter

27 80 NB C.I.R.L.Non-Return Valve on Pump discharge. 2No’s

28 80 NB. 'y' type Strainer on pump Suction pipe 2 No’s

29 50 Nb C.I.R.L. Diaphragm valve on flushing water supply pipe at 2No’s

Suction of Caustic Pump.

30 Relay based annunciator control panel In working condition,
minor  modifications
required.

31 Mechanical Platform Dial type weighing scale Cap : 2 Ton. 1 No.

32 Chlorine residual analyser Range 0-5 PPM. 1 No.

33 Safety Shower & Eye wash. 1 No.

RW CHLORINATION SYSTEM

1 Auxiliary tonner gas connecting valve with yoke clamp (1S:3224) 2 No’s

2 Flexible Copper Chlorine gas connecting pipe with union nuts & 2 No’s

rings.

3 Magnifold Isolating Valve. 2 No’s :

4 2 way 25 mm C.S. Sch.80 ASTM A 106 GRB chlorine gas header 12 meter  pipe

pipe with fittings. required.

5 Pressure Indicator with Chem Seal & Isolating Valve. 5 No’s

6 Pressure Switch with Chemical Seal & Isolating Valve for low 4 NO’s
alarm. .

7 25 mm C.S.SCH.80 ASTM-A-106 GRB Chlorine Gas header pipe 18 meter  pipe

with fittings. required.

8 Chlorine Gas Filter 2 No’s



6042341
Text Box


Isolating Ball Valve at Inlet & outlet of Gas filter.

9 4 No's
10 Chlorine Gas differential pressure switch with Chem-Seal & 1 No.

Isolating Valve across Spray Catcher. :
11 Pressure Reducing Valve Pre-set Type . , 1No.

112 Isolating ball valve at Chlorinator gas inlet. 2 No’s

13 Vacuum Type Gas Chlorinator ¢ - 2 No’s -

capacity 24 kg/hr.
14 Gate Valve on Pump Suction & Discharge 4 NQ’s
15 Non-Return Valve on Pump Discharge : 2 No's
16 By-Pass flow Meter on water booster pump discharge header pipe | 1 No.
17 Gate Valve at Chlorinator Water supply pipe. - | 2 No’s
18 Non-Return Valve at Chlorinator Chlorione Solution Outlet Pipe 2 No’s
19 C.L.R.L. Diaphragm Valve at Chlorinator outiet on Chlorine 2 No’s

Solution pipe, '
20 Chlorine residual analyser Range 0-5 PPM. 1 NO.
21 Relay based annunciator plant control panel 1 NO.
22 Mechanical platform Dial type weighing scale Cap : 2 Ton 1 No.
23 .| Leak Detector with sensor Each 2 NO’S
24 Safety shower & eye wash 1 No.
POTABLE WATER SKID MOUNTEDD HYPOCHLORITE DOSING SYSTEM
1 Hypochlorite acid dosing tank vertical cylindrical atmospheric type.

Capacity : 50 Ltrs.

M.O.C. : Non metallic. ;

Each tank consisting of :- .

Overflow, vent & chemical feeding funnel : 1 Lot, Overflow pipe

| with 1 No. drain valve.

2 Hypochlorite dosing pump diaphragm Type with inbuilt non

Return valve on pump discharge 2 Nos. (1W+1S/B)

Capacity : 0-2 LPH

Pressure : 5.0 kg/cm2g.

MOC : Polypropylene
3 Pipe, valves, fittings, instruments as per P&ID.
SAFETY ITEMS FOR CW AND RW CHLORINATION
1 BREATHING APPARATUS (45 MINUTES) * 4 SETS
2 Canisters type gas masks 2 sets
3 Emergency repair kit B for chlorine tonner 2 sets
4 Ammonia torch 4 sets
5 Weather cock 2 sets
6 Protective clothing 4 sets
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TITLE:
TECHNICAL SPECIFICATIONS FOR SITE VISIT, VOLUME II-B
[P |  cmhousmermsssmeion  secriovc
CHLORINATION PLANT. :
2X250 MW, GHTP STAGE-I,LEHERA MOHABAT UNIT 3 & 4 EaEV' NO. 0.0 | DATE:
ge
SUB VENDOR LIST
S NO. | ITEM APPROVED SUPPLIERS PLACE
1 TANK BELCO POLLUTION CONTROL PVT LTD | GRATER NOIDA
FANTECH PUNE
TECHNOGAB NEW DELHI
2 HORIZONTAL KIRLOSKAR BROS. LTD. PUNE
CENTRIFUGAL PUMP
M&P PUNE
KSB PUMPS LTD PUNE
SAM PUMPS COINBATOR
BEACON PUMPS CHENNAI
MATHER & PLATT PUNE
SULZER PUMPS LTD MUMBAI
3 METERING PUMPA/PRV METACHEM MUMBAI
SWELORE AHMEDABAD
V K PUMPS NASIK
MILTON ROY ASIA CHENNAI
4 AGITATOR/STIRRER REMI MUMBAI
FIBRE & FIBRE FARIDABAD
MIXRITE MUMBAI
5 ‘Y’ STRAINER OTOKLIN MUMBAI
JAYPEE NEW DELHI
GREAVES COTTON MUMBAI
MULTITEX NEW DELHI
6 ORIFICE PLATE MICRO PRECISION FARIDABAD
INSTRUMENTAION LTD PALGHAT
CARLO DYNAMICS HYDRABAD
7 GATE VALVE PRECISION ENGG. MUMBAI
CRESENT VALVE MUMBAI
BDK HUBLI
LEADER JALANDHAR
HITECH ENGG. AHEMADABAD
TECHNO VALVE
8 GLOBE VALVE LEADER JALANDHAR
HITECH ENGG. AHEMADABAD
AUDCO MADRAS
KSB COIMBATORE
FOURESS MUMBAI
CRESENT VALVES MUMBAI
BDK HUBLI
9 NRV CHECK VALVE LABLINE MUMBAI
BDK VALVES HUBLI
TECHNO VALVE
10 SAFETY VALVES / RELIEF | METACHEM MUMBAI
VALVES
KEYSTONE BARODA

BHEL - PS - PPEI: NOIDA, SECTOR-16A, U.P.-201301 12
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ge
V KPUMPS NASIK
11 3 WAY VALVE TECHNO VALVE MUMBAI
HI TECH AHMEDABAD
12 PIPING CHOKSHI TUBES AHMEDABAD
REMI MUMBAI
RATNAMANI AHMEDABAD
13 FITTINGS BHARAT FORGE PUNE
RELIANCE FORGE
EBY MUMBAI
SIDDARTH & GAUTAM FARIDABAD
MS FITTINGS KOLKATA
PRADEEP METALS LTD MUMBAI
TUBE PRODUCT INCOROPORATION BARODA
14 FLANGES PRADEEP METALS LTD MUMBAI
TUBE PRODUCT INCOROPORATION BARODA
RELIANCE FORGE
15 BALL VALVE FLOW CHEM AHMEDABAD
16 PAINT BERGER PAINTS KOLKATA
ASIAN PAINTS MUMBAI
SHALIMAR PAINTS KOLKATA
JENSON & NICOLSON KOLKATA
17 LT MOTORS ASEA BROWN BOVERI
SIEMENS MUMBAI
KIRLOSKAR ELECTRIC CO LTD.
CROMPTON GREAVES LTD MUMBAI
BHARAT BIJLEE MUMBAI
MARATHON
GE-POWER
RAJINDRA ELECT INDUSTRIES
NGEF BANGALORE
LAXMI HYDRAULICS PVT. LTD
18 PRESSURE GAUGE/DPG | SWITZER (FOR DP GAUGES) CHENNAI
A N INSTRUMENTS KOLKATA
BELLS CONTROL KOLKATA
MANOMETER INDIA MUMBAI
GENERAL INST MUMBAI/GOA
GLUCK INDIA MUMBAI
19 LEVEL GAUGES SIGMA INSTRUMENTS MUMBAI
LEVCON KOLKATA
SB ELECTRO MECHANICAL PUNE
20 LEVEL SWITCHES LEVCON KOLKATA
EIP INSTRUMENTS NOIDA
EIP BULK CONTROL DELHI
SIGMA INSTRUMENTS MUMBAI
EIP ENCIRO LEVEL CONTROL NOIDA
NIVO CONTROL INDORE
21 DIFF. PRESURE SWITCH INDFOS IND GHAZIABAD
SWITZER CHENNAI
VASUTECH (VARMA TRAFAG , EXCEPT | REWARI
FOR DIAPH. VACCUM TYPE)
22 LOCAL CONTROL PANEL | INDSUSTRIAL SWITCHGEAR & MUMBAI
CONTROL
POSITRONICS BARODA
ECS NOIDA

BHEL - PS - PPEI: NOIDA, SECTOR-16A, U.P.-201301
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TITLE:
kA TECHNICAL SPECIFICATIONS FOR SITE VISIT, VOLUME II-B
SUPPLY OF MISSING ITEMS AND ERRECTION &
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CHLORINATION PLANT. :
2X250 MW, GHTP STAGE-I,LEHERA MOHABAT UNIT 3 & 4 EaEV' NO. 0.0 | DATE:
ge
SWITCHING CIRCUIT KOLKATA
CONTROL & SCHEMATICS HYDRABAD
GE POWER BANGLORE
SIEMENS KOLKATA
C&S NOIDA
PYROTECH UDAIPUR
L&T MUMBAI
23 STROKE CONTROLLER V KPUMPS NASIK
METACHEM MUMBAI
SWELORE AHMEDABAD
24 INST CABLES RELIANCE BANGLORE
(SCREENED CABLES)
DELTON FARIDABAD / NEW
DELHI
NICCO KOLKATA
CClI MUMBAI
UNIVERSAL SATNA
25 CONTORL CABLES DELTON FARIDABAD/NEW
DELHI
FINOLEX PUNE
26 POWER CABLES (LT CClI MUMBAI
CABLES)
NICCO KOLKATA
UNIVERSAL SATNA
IACL (HVPL) NEW DELHI
FGI KOLKATA
FINOLEX PUNE
INDUSTRIAL CABLE RAJPURA
27 CPVC PIPE ASTRAL AHMEDABAD
GEORGE FISHER PIPE SYSTEM MUBMAI

ANY OTHER SUB-VENDOR NOT SPECIFIED IN ABOVE SUB-VENDOR LIST SHALL BE SUBJECT TO
APPROVAL OF BHEL/CUSTOMER DURING DETAILED ENGINEERING WITHOUT ANY PRICE AND DELIVERY
IMPLICATION TO BHEL.
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Paint Surface Primer Coat Intermediate Coat Finish Coat Total
Reference Prepara DFT in
Scheme tion _ _ _ — _ S— microns
Grade / | Premier No.of | DFTin | Interme | No.of | DFT in | Finish Paint No. of DFT in Microns
Surface | Paint Coats | Microns| diate Coats | Microns| (See Note) Coats
Profile Paint
Various type | Blast Red oxide 1 35per | HBMIO |1 50 Synthetic 2 35 per coat 155
of cleanto | zinc coat enamel (alkyd
equipment/va | Sa 2'/2 | chromate as med.) as per
Ive, LP per 1S:2074 1S:2932
Piping/ (alkyd
structurals/ medium)
Vessels, etc.
(Temp. upto
90°)
Equipment -do - Heat 2 20 per |- - - Heat resistant | 2 20 per coat 80
with (Temp. resistant Al coat Al—paint
upto 250°) — paint
Equipment in | Blast Epoxy resin | 1 35-50 | Epoxy 1 50 per | Polyamide 2 25 — 35 per coat 135-170
corrosive clean to | based zinc per coat | based coat cured Epoxy
areas like Sa 2'/2 | phosphate TiO2 finish coat
CPU primer pigment
(regeneration ed paint
) Dosing skid,
etc.

BHEL - PS - PPEI: NOIDA, SECTOR-16A, U.P.-201301
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BHEL DOCUMENTS NO.: PE-TS-226-174-A001

VOLUME I

SECTION

REV. NO. 0.0 | DATE:

Page
Elect. / Seven Zinc 2 25-35 | - - - Synthetic 2 20 — 25 per coat 90 -120
Control tank phosphate per coat enamel (alkyd
Panels, etc. process | (alkyd med.) as per
Medium) 1S:2932
Notes:
1. Surface preparation shown is as per Swedish Standards SIS 05-5900. Degreasing will be as
per Standard SSPC-SP1.
2. Incase of insulated surfaces, only primer coats shall be applied.
3. Allinstruments shall be painted as per manufacturer standard practice.
4. All structural steel items shall be painted at site. Piping shall go with primer coating & finish
paint shall be applied at site. Equipment shall be finish painted at shop.
5. Method of painting application shall be as per paint manufacturer's recommendation.

BHEL - PS - PPEI: NOIDA, SECTOR-16A, U.P.-201301
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ANNEXURE-III
DRAWING/DOCUMENT DISTRIBUTION SCHEDULE

Sl. No. Soft copy Hard Copy CcD

1 First Submission to |1 copy (in .pdf | Notrequired Not required
BHEL through wrench)

2 Subsequent re-| 1 copy (in .pdf| Notrequired Not required
submission to BHEL through wrench)

3 First Submission to |1 copy (in .pdf |5 copies Not required
customer through wrench)

4 Subsequent re-| 1 copy (in .pdf| Notrequired Not required
submission to | through wrench)
customer

5 After  approval by | Not required 6 copies for formal | Notrequired
customer approval by stamping &

distribution

6 As-built drawing, O&M | 1 copy (in .pdf | As required, exact | As required,
Manual & distribution | through wrench) qguantity to be informed | exact quantity to
drawings later be informed later

Note: - AutoCAD copy of equipment layout, cable trench/tray/routing layout & foundation drawings

as well as cable schedule in MS-EXCEL format shall be submitted along with soft copy in .pdf format.

Bidder to note that the successful bidder, during detail engineering, will submit the drg/doc through

web based Document Management System in addition to hard copies to be submitted. Bidder would

be provided access to the DMS for drg/doc approval and adequate training for the same. Detailed
methodology would be finalized during the kick-off meeting. Bidder to ensure following at their end

1.Internet explorer version — Minimum Internet Explorer 7

2. Internet speed — 2 mbps (Minimum preferred)

Pop ups from our external DMS IP (124.124.36.198) should not be blocked

Vendor’s Internal proxy setting should not block DMS application’s link
http://124.124.36.198/wrenchwebaccess/login.aspx)”

DMS user manuals to be used by BHEL PEM vendors for uploading, viewing, revising, commenting and tracking
documents on PEM’s DMS have been uploaded on PEM internet website (www.bhelpem.com ) under the
Vendor session. For quick access bidder may refer the link ttp://bhelpem.com/DMSManuals/DMSManuals.html

BHEL - PS - PPEI: NOIDA, SECTOR-16A, U.P.-201301 18
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1S5 NB PP PIPE

HINGED
COVER

FOR CHEMICAL

FEEDING

CHEMICAL DOSING TANK

CAPACITY : 50 LTRS

M.0.C : FRP

QTY : 1 NO

SIZE : 0.3 MTR ¢ X 1.¢ MTR.
H:O S X8 Mh THK.

15 NB PP PIPE

MTR LONG
SE R TUBE

HYPOCHLORITE DOS!NG Pm
DIAPHRAGH TYPE




FIRST ANGLE PROJECTION
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BARBED WIRE 1.8M MEXHT i
i c
CWFH WALL
== me 200.000 S
CM. PUMP HOUSE e — q ==
— — e _ﬂwmm I H
EMERGENCY REPAIR o e
= oo KIT & SAFETY ITEMS TELTALEATON H“ = 0w
S i omeme || " I OJ - -
AN aoron () 3 I : 4_ > D
] — — 3
£ 2000 1200 _ =
O -1 T
‘ | ] -
i BRG] v <
| = ¢ OF ROAD (8 WOE) SPECIFICATION FOR _CHLORINE_TONNERS LIST OF EQUIPMENT
O CH.ORION - ] |L. T .ma _ |_ " 3« |_. |_|_|_I I_I ‘DesiN Cooe ‘ASE SECTION Vi D1 ‘2000 Py pp— Py
BAPOROR | | PRESSURE
W ) o — E - I ”E!:._l M-H.i_o\!ns 1. | FRP FROTAL HOOD 22 NoS. E
pwoon 3. \'_H_ § 3 nr% | L L F TR S 518 GRAE 00 2. | CHLORINE TONNER FOR RW 04 NOS.
@\ - “w “ _ CORROSION ALLANANCE ML (VEAR & TEAR ALLOWANCE —1.5 FOR SHELL 3. CHLORINE TONNER FOR CW 18 NOS.
—— _Hul_ _|nu|_ _ln”_ & 1 om FR /09 4. | cHLORINATOR (skaD) 02 NoS.
H ] GAS FILTER CW. m 1 LONGITUDINAL SHELL JOWNT FUSION WELDED H
o | ] ) o2 o o o@ QUISTIC FUMP WITH MOTOR & HEX TO s. | EvaPoraTOR (staD) 02 NoS.
— = > — — ] RADIOGRAPHY Ll 6. BOOSTER PUMP WITH MOTOR 02 NOS.
3000 h 8 b POST WELD HEAT TREATMENT Yes
_ P / _ - _ e _ e _ - _ 1500 P "y 7. CAUSTIC PUMP WITH MOTOR 02 NOS.
I T T T T 1 OLEANING BY GRIT BLASTING 8. BLOWER WITH MOTOR 02 NOS.
Pﬁu._!!_._.- FAN CUT OuT @ m 30 PANTING GOLDEN YELLOW PANT 9. | ABSORPTION TOWER 01 NO. i
O EL ¢ 600MM FROM FFL DESIGN APPROVAL ‘THE CHIEF CONTROLLER OF EXPLOSMVES, DEPT
QP). QH.H_.LOEZH .H.oz.zwwm maogﬂ.m %Hb OF DXPLOSNES GOVI. OF INDIA NAGPUR 10. | CAUSTIC SOLUTION TANK (CAP: ) 01 NO.
INSPECTION LLOYD'S REGISTER ABA 1. EJECTOR 02 NOS.
D WRE 1,54 HEHT TARE WEXaHT 800 KGS APROX. 12. | BASKET STRAINER 02 NOS.
AR n..“zi: “ ” H 13. | cHLORINE LEAK DETECTOR MONTOR 02 NOS.
o 14. | CHLORNE LEN DETECTOR SENSOR (S1 TO S4) 04 NOS.
15. | WEIGHING SCALE 01 NO.
16. | SAFETY SHOWER & EYE WASH 01 NO.
17. EXHAUST FAN 04 NOS. ©
\ _l..la. pr—— A 18. ELECTRICALLY OPERATED MONORAIL HOIST 01 NO.
1 [ sar comee smemee wevns B 0S8 O 19. | UFTING BAR ASSEMBLY (CAP-3 TON.) 01 No.
- - - — —srmmamm - | 2 | CAMNGTER TYPE GAS MASK h 7 _rom oW 20. REPAR KIT & SAFETY MEMS | 01 NO.
[ e [ e I
[+ [aasows some P RERROV | NOTE
e s rom | 1. ALL DIMENSIONS ARE IN MM EXCEPT ELEVATION.
o rom v 2. GOMPLETE. CIVIL WORKS INCLUDNG FOUNDATIONS,FLOORING TRENCHES ETC
o | PRoECTE aomme [2 s ron e SHALL BE PROVIDED (BY BHEL)
7| we siowem [} N o o GROUTING AND PACKING PLATES.EMBEDMNTS,LINING ETC.SHALL BE SUPPLIED H
1 NO. INSPECTION 12 & PLACED BY THE BANACO
COUPLING (OTHER END) THK. 3. W INDICATES MOTOR.
BN = 4. IN THE EVENT OF LEAKAGE FROM CHLORNE TONNER CONTAINER CHLORINE LEAK DETECTOR —
1 NO. INSPECTION 12 NOM WILL GNE AUDIO VISUAL ALARM WHEN CONCENTRATION OF CHLORINE EXCEED 3PPM AND IT WL
COUPLING (VALVE END) - START CAUSTIC RE CIRCULATION PUMPS & BLOWERS. THE RANGE OF CHLORINE LEAK DETECTOR H
10.2MIN. (CROWN PORTION) PROVIDED NEAR CHLORINATOR IS OF RANGE 0.5 TO 6 PPM & NEAR TONNERS IS OF 0 T0 0.5 PPN
9.5MIN. (OTHER PORTION) REFERENCE DRAWING
| RagotS 1. P & | DIAGRAM NO. BNC/448D FOR C.W CHLORINATION SYSTEM.
o J
¢ o — — _ STANDARD ACCESSORIES PROVIDED WITH THIS CONTANER:
g e plae 2 NOS. BRASS VALVES OF SZE 1" NB BS 341 PART1 OR 25.4 NM IS 3224 OR 3/4° NGT (CL) 1
LONG SEAM 2 NOS. BRASS PLUGS OF SIZE 1" NB BS 341 PARTI OR 25.4 MM IS 3224 OR 3/4° NGT (CL) 1
1 NO. MS VALVE PROTECTING DOME.
1/2" NPSXSCH. 80 NOTES: ]
2-VALVE EDUCTION PIPE 1. ALL DMENSIONS ARE IN MM UNLESS OTHERWSE SPECIFIED.
2. INSPECTION COUPLING TO BE PLUGGED WITH BRASS PLUG AS PER SERVICE REQUREMENT.
VALVE PROTECTING /1 /
200053 OVNER PUNJAB STATE ELECTRICITY BOARD PATIALA K
PREECT2 X 250 MW GHTP LEHRA MOHABBAT THERMAL POWER PROJECT
TONNER CONSTRUCTION DETAILS
JOB NO. 226 CONSULTANT H
ﬁlhﬂ NS m STATUS __ CONTRACT
EL 595 NTR. FROM G N N TCE CONSULTING ENGINEERS LTD. BANGALORE
EL 55 WTR. FROM 6L [ _ L | (e08) —
PRINT SCALE T BHARAT HEAVY ELECTRICALS LTD |[pppy [pq |00 | SIN T Ul
POWER SECTOR CODE
B e’ | WI/7JIB  PROJECT ENGINEERING MANAGEMENT G
NEW DELHI APPD
REV.[TATE | ALTD | CHD | APPD _ . BABUBHAI NAROTTAMDAS & CO.
_ _ _ SUB—CONTRACTOR : BANACO HOUSE,P-1,CAMA INDESTATE M
-.IE-E!J u»z»oo WALBHAT ROAD,GOREGAON (E> MUMBAL-400 063
anoRNE TOERS PHONEI- 2685 1386,5699 7530 FAXI022-2685 2182
22850 1200 1200 1200 1200 1200 1200 1200 1200 1200 1200
TITLE :— EQUIPMENT LAYOUT FOR C.W. CHLORINATION SYSTEM
§ JAAVAAVAAYA NN AN AVAAWARN. = . m_..o.L|:§._.m. § DRAWING NO. "
M (FFD DEPT. |SCALE PE—V0—230-174—A-005
B SECTION- A-A SIGN ml@ BANACO DRG NO :— BNC/4509
m DATE SHEET 1 OF 1 [Rev. B
1 I Z 3 I Z I I 3 I 7 I L T I 12 I 13 I I3 I 15 I i3
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FIRST ANGLE PROJECTION «
2 ] 3 _ ) I s I 3 I i T 8 9 I i0 1 ] —H I 14 I 15 I 16
€L¥¥/ONG ON €30 HOON3A ]
20 0.0 PVC CLASS V CHLORINE GAS VENT PIPE VENT 7O SAFE HEKGHT OUTSIOE | LEGENDS
CHLORINATION BUILDING —
A | : 1 Dk [NEEDLE VALVE 1S : 3224. A
; M » wm ' v . A
ﬁ 3
| 80 NB /;.m 15:1239 Em><é xzmm Imémm v%m:_ w ki |BaLL vaLvE
| V-192 _ M | B
| | v-197 v-198 M ] |BUTTERFLY VALVE
. . i P <-§v. V-2007 DIAPHRAGM VALVE. ®
EXHAUST FAN ) CHLR-3 EXHAUST FAN ) CHLR-4 | OFF , X |
| 50 NB MS IS 1239
HEAVY WATER PIPE(TYP). % % | : @N N |NON RETURN VALVE.
, STOP
- BANACO MAKE FLOOR MOUNTED ! i A w, g .
VACUUM TYPE CHLORINATOR ; N i@ CHEMICAL SEAL.
MODEL V - 711 - @ — CENTRIFUGAL PUMP (TYP.) N ; _ -
CAP:— 24KG/HR. 3 B | (1+15/B) 4 (SEE NOTE 2) BY PASS TYPE FLOW
¢|(1W+1S/B) , i — Mvu i, CAP : 12 M/HR. INDICATOR c
| Z =190 Tt ,Iﬁ‘ PUMP HEAD : 30 MWC
- TOTAL HEAD : 50 MWC A A . & |arm Low.
| fi MOTOR RATING: O
B V-188) V—-189 ¥ 3.7 KW, 1480 RPM 4 4 o =
% X 415 V, 3 Ph,50 Hz. ZV-203 Zv-204 v & |ALARM HIGH.
| N = [T]LoRv W I - 80 NB MS IS 1239
0 » | HEAVY WATER PIPE(TYP). — —_|etectRic siGNAL I
25 NB C.S SCH 80 SA 106 GR.B |CHLORI PI | —
NB SCH 80 SA 106 GR.B ICHLORINE GAS PIPE| DRAIN(TYP) | ” CHLORINE GAS FILTER
| @ |=—50 NB MS IS1239(HEAVY) ol |
H WATER SUPPLY PIPE (TYR). - - , , .
. N | | ER PRESSURE SWITCH.
— X D v i PRESSURE SWITCH.
o ) m
=S E = E | | ON/OFF w
E D = 40 O.D PVC CHLORINE ] V (SEE NOTE 2) ° PRESSURE INDICATOR. :
stwsor GAS VACUUM PIPE (TYP) |
@ VACUUM INDICATOR.
7 v-186 N<..§ e DIFFERENTIAL PRESSURE
| - - V—20 [ INDICATING SWITCH
- f=—50 NB MSRL (TYP) | W
; /.w\ v-184 wof - tmm>¥ s m,w%?vv. R |RATE VALVE (MANUAL) ;
| Vo175 | A 202 _za.QSm | -
i o _* - 380 NB MSRL CHLORINE SGLN HEADE«~ PIPE i :,. A‘A\N W - e TR g TR
m Ii | | ! v 86 NB x 1 m LG EE.,T ,, WV |VACUUM REGULATOK -
| @ o | HDPE DIFFUSER (1 NOS.) , w DRAW RELIEF VALVE
| c 25 NB C.S SCH 80 SA |106 GREB | T | ) cAS FILTER ¢
i CHLORINE GAS HEADEFR PIPE V=173 V=174% ; b
| — — m O O O O O O POWER <<x m @ 2 K, CHLORINE LEAK
| 'FROM R.W PUMP gﬁ%_%om HEADER DETECTOR
i STILLING CHAMBER (BY BHEL). g
& (BY CUSTOMER). EJECTOR WITH IN BUILT
| CRECK VALVE
Coo- FLEXIBLE COPPER PIPE | | ——
’ WITH YOKES & ADAPTOR (TYP). 37N ¢ JACITY MANUAL'Y OPERATED MONORAIL | PRESSURE VE "
HOIST WITH LOAD INDICATOR & TROLLY. m
W . 10O i gmz.a.m oo
‘ SENSOR .- MONORAIL <mzoom pocy —
sensor MONORAIL ENDOR DOGEIEIURE
»ggmﬁﬁaﬁ%
i u oved. p—p |
e v excep s o, Foread 08 950,
| 5%%.@5
i h%ﬁxﬁﬁﬂ»%%g
,u Resubirission s required. etter
J V-169 V-170 5 Not approved. § & oe accompanying IEEL J
kg CRANE WIEGHER /| 6. Fornformatr we%ﬁmm Date. 3= .«T
-168 PLATFORM TYPE MECHANICAL Moo Ho. ¥ l 3%3
?vﬁ«g&oagmmcom ier's drav
_ . _ WEIGHING SCALE CAP:2 TON “ pcaser docs €12 LG ST "
M N TON CONTAINER. | Lo gw.wwwﬁmw putchase Order
N : LIFTING BEAM %MMMWMM@?@ o the correctness of
o) - e supplier's drawings of docurerts
o o) -
) \U ] &= D ECOMLENDED |APPROVED :
Aﬂ o ;, ) ,
— L i b . ks : n
T vmﬂzcwn..mocwmnsz?psm
| CHLORI X LT X .. PUKJAB STATE ELECTRICITY BOARD, PATIALA °
| NOTES: | SAFETY mmosﬁwm, & EYE WASH
1.CHLORINE LEAK DETECTORS ARZ PROVIDED FOR DETECTING CHLORINE 13- IN CASE OF WORKING CHLORINE GAS FILTER | _noo_o =001 N T
LEAKAGE IN DRUM STORAGE ROOM{1 NO.), IN CHLORINATOR AREA CHOKED/JAMMS DIFFERENTIAL PRESSURE INDICATING SWITCH. BOOSTER PUMPS WILL BE mﬂﬂmo\mqonmmo MANUALLY. _ TSE CONSULTING SNGINGERS LTD, BANGALORE
| (1 NO) TO MAKE AN ALARM H ACTUATES AND GIVE ALARM TO ANNUNCIATOR CONTROL IN CASE OF RUNNING PUMP TRIP ON OVER LOAD BHARAT HEAVY ELECTRICALS LTD
m | PANEL IMMEDIATELY STAND BY CHLORINE GAS FILTER TO BE THE STAND BY PUMP WILL BE STARTED AUTOMATICALLY. a
| / —7 TAKEN IN SERVICE AND CHOKED —UP FILTER MEDIA TO BE IN CASE OF DISCHARGE PRESSURE LOW ,THE STAND BY i : 0 E
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i [ AND INDICATING LAMPS ETC. P At ™ pai _DIAGRAM FOR R¥ M
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PUNJAB STATE ELECTRICITY BOARD PATIALA

OWNER:

PROJECT: 2 X 250MW GHTP LEHRA MOHABBAT THERMAL POWER
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2.14.03

2.14.04

3.00.00

3.01.00

3.02.00

4.00.00

4.01.00

Cable lengths shall be considered in such a way that straight through cable
joints are avoided.

Cables shall be armoured type if laid in switchyard area or directly buried.
CONSTRUCTIONAL FEATURES
1.1 KV Grade Control Cables

Control Cables shall have stranded copper conductor multicore PVC insulated,
PVC inner-sheathed, armoured / unarmoured, PVC outer-sheathed conforming
to 1S:1554. (Part-l).

Cable Drums

(a) Cables shall be supplied in non returnable wooden or steel drums of
heavy construction. The surface of the drum and the outer most cable
layer shall be covered with water proof layer. Both the ends of the
cables shall be properly sealed with heat shrinkable PVC/ rubber caps
secured by 'U' nails so as to eliminate ingress of water during
transportation, storage and erection. Wood preservative anti-termite
treatment shall be applied to the entire drum. Wooden drums shall
comply with IS : 10418.

(b) Each drum shall carry manufacturer's name, purchaser's name,
address and contract number, item number and type, size and length
of cable and net gross weight stencilled on both the sides of the
drum. A tag containing same information shall be attached to the
leading end of the cable. An arrow and suitable accompanying wording
shall be marked on one end of the reel indicating the direction in which
it should be rolled.

TESTS
GENERAL

1.0 All equipments 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 five 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.
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4.02.00

4.02.01

2.0 In case the Contractor is not able to submit report of the type test(s)
conducted within last five 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
under this contract free of cost to the Owner and submit the reports

for approval.

3.0 All acceptance and routine tests as specified below and relevant
standards shall be carried out. Charges for these shall be deemed to

be included in the equipment price.

TYPE TESTS:

The Type tests reports for the following shall be submitted for one size each

of LT control cable of each make :

S. No.Type Test Remarks
a) For Conductor

1. Resistance test
b) For Armour Wires / Formed wires

1. Measurement of Dimensions

2. Tensile Test

3. Elongation test

4, Torsion test For round wire only

5. Winding test For Formed wires

6. Resistance test

7. Zinc Coating test For G.S. conductors only.

c) For PVC insulation & PVC Sheath

1. Test for thickness

2. Tensile strength and
elongation test before
ageing and after ageing
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4.02.02

4.03.00

3. Ageing in air oven

4. Loss of mass test For
5. Hot deformation test For
6. Heat shock test For

7. Shrinkage test

8. Thermal stability test For

9. Oxygen index test For

10. Smoke density test For

11.  Acid gas generation test For
d) For completed cables

1. Insulation resistance test

(Volume resistivity method)
2. High voltage test

3. Flammability test as per
IEC - 332 Part-3  (Category-B)

Acceptance Tests (as per QA table)

Routine Tests (as per QA table)

PVC insulation and sheath only
PVC insulation and sheath only

PVC insulation and sheath only

PVC insulation and sheath only
outer sheath only
outer sheath only

outer sheath only
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: ‘ REV. NO. 00 DATE : 02-01-2014
SHEET 1 OF 6
1.0 SCOPE
This specification covers the Design, Manufacture, Inspection and Testing at the manufacturer’s works,
proper packing for transportation and delivery to site, supervision, erection, and commissioning at site
of Local Panels required for control and monitoring of the Auxiliary Plant & Equipment.

2.0 CODES AND STANDARDS

2.1 All the equipments specified herein shall comply with the requirements of the latest issue of the relevant
National and International standards.

2.2 As a minimum requirement, the following standards shall be complied with:

a) IS-6005 : 1998 : Code of practice for phosphating of iron and steel.

b) IS-5: 2007 : Colors for ready mixed paints and enamels.

c) 1S-1248:2003 . Direct Acting Indicating Analog Elec Measuring Instruments.

d) IS/IEC 60947:Part 1:2004 : Low Voltage switchgear & control gear: Part-1 (General Rules)

e) 1S-8828:1996 : Circuit breaker for household and similar installations.

f) IS-13947 (Part-1):1993  : Low Voltage switchgear & control gear : Part-I (General Rules)

g) ISA-18.1:1979 : Annunciator Sequences and Specification

h)  NFPA-496:2003 : Purged & Pressurised Enclosure for Electrical Equipment in
Hazardous Locations.

3.0 TECHNICAL REQUIREMENTS

3.1 Panel Construction

3.1.1  The local panels shall house the secondary instruments, annunciation system, Single loop controller,
Control switches / push buttons, indicating lamps/LED cluster, relays, timers and other devices required
for operation and monitoring of the equipment locally.

3.1.2 The panels shall be of free standing type either welded construction on angle iron (minimum section of
50 x 50 x 4 mm) structure or folded construction by sheet metal formation depending upon the
equipments to be mounted on it. The panels shall be robustly built and stiffeners as necessary shall be
provided.

3.1.3  The panel shall be suitably reinforced to ensure adequate support for all instruments mounted thereon.
All welds on exposed panel surfaces shall be ground smooth.

3.1.4 The salient features of construction shall be:

Sheet material: Cold rolled sheet steel
Frame thickness: Not less than 3.0mm
Enclosure thickness: Not less than 2.5 mm for load bearing sections (Mounted with instruments)
1.6 mm for doors and Not less than 2.0 mm for others
Panel Height: Not less than 2365 mm
Gland plate thickness: 3.0mm
Base channel: ISMC 100 with anti-vibration mounting & foundation bolts.

3.1.5 The panel shall be provided with rear doors with integral lockable handle. The door when locked shall
be held at minimum three places. The door width shall not be more than 550mm.The doors shall be
provided with suitable stiffeners to prevent buckling. The handle shall be on the right side of the door.
The door shall be removable type with concealed hinges to facilitate maintenance work. Suitable
pocket inside the door shall be provided for keeping the drawings / documents. Double door shall be
provided with suitable glass windows, as per the requirement.

3.1.6  Suitable neoprene gasket shall be provided on all doors and removable covers. Suitable ventilation

system along with louvers shall be provided at bottom and top of the doors covered with removable wire
mesh. 183
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3.1.7
3.1.8

3.1.10

3.1.11

3.1.12

3.1.13

3.1.14

3.1.15

3.1.16

3.1.17

The class of protection shall be in accordance with IP-55 unless otherwise specified .

All steel surfaces shall be cleaned by sand / pellet blasting, treated for pickling, degreasing and
phosphating etc. by seven tank method. The panel shall have a high quality finish and appearance.
The panel shall be painted with two coats of primer followed by two coats of epoxy / synthetic enamel
based final paint of color shade and finish as specified in the attached data sheet. Minimum thickness
of the paint shall be 85 microns for external paint and 70 microns for internal paint.

The cable glands of the required size and type shall be supplied along with the Panel. Panel shall have
gland plate at cable entry to panel.Thickness of gland plate shall not be less than 3mm.

All operable and indicating devices shall be mounted on the front of the panel while aux. Relays / timers
MCBs etc. required for realization of control logics shall be mounted on a mounting plate inside the
panel. Auxiliary relays and timers etc. shall be grouped according to the control function.

No operable or indicating devices shall be mounted below 750 mm and above 1800 mm (w.r.t. finished
ground level). The devices shall be located in such a way so as to ensure easy access for operation /
maintenance.

Dual control power supply feeders of voltage class as specified in data sheet-A (No. PES-145A-DS1-0)

shall be provided by the purchaser. In case redundant power supply feeders are provided then auto
changeover unit shall be mounted on the panel are in the panel supplier's scope. Alaram shall be
provided against failure of a single power supply. Where DC control power supply is specified an
additional 240V, 50 Hz AC supply feeder for powering of space heater and lighting shall be provided by
the purchaser. Suitable arrangement shall be provided inside the panel to receive and terminate the
power supply feeder(s). For this purpose MCBs of suitable current rating shall be provided by the
vendor. A supervisory relay along with a pilot lamp to indicate control supply ‘ON’ shall be provided on
the panel. Any other power supply required for the operation of the devices mounted in the panel shall
be arranged by the vendor.

The internal wiring shall be carried out with 1100 volt grade PVC insulated copper multi strand wire /
flexible of 1.5mm2 size. AC & DC wires shall be kept separate from each other. Separate coloured
wires to be used for AC and DC circuits. All wires shall be properly numbered and identified with
ferrules as per the Control scheme / wiring diagram. Wires shall be routed and run through PVC
troughs/tray.

Terminal blocks shall be clip on type, 1100 volts grade. Separate terminal blocks shall be used for AC
& DC circuits. The terminals shall be suitable for terminating 0.5 mm2 to 2.5mm2 external cables. The
TB points in terminal block shall be cage clamp type / screw type. The terminal for ammeters shall be
provided with removable links for shorting CTs. Each terminal strip shall be provided with identification
strip. The terminal shall not be mounted below 250 mm height from finished floor. The panel shall
have ten (20) percent spare terminal.

The interior of each panel shall be suitably illuminated through fluorescent lamps / tube lights with
shrouded cover of minimum 15W operable on 240V 50 Hz AC power supply through panel door switch.
A 5 Amp. 3-pin Power receptacle with plug shall be provided.

Suitable space heaters operable on 240 Volts 50 Hz AC power system with ON-OFF switch shall be
provided at the panel bottom. These shall be designed to maintain the panel temperature five (5) deg.
C above the ambient temperature during maintenance shutdown. Suitable isolating and control devices
comprising of MCB, thermostat etc. shall be provided for the space heater.

The panel shall be provided with a copper earth bus of 25 x 6 mm size running throughout the width of
the panel. It shall be terminated internally with 10 mm bolts at extreme ends for connection to; main
station earth. The panel mounted equipments / devices shall be connected to earth bus through green
coloured PVC insulated stranded copper conductor of 2.5 mm2 size.

Local Panel shall be provided with main name plate of 150 mm x 40 mm size having inscription of 20
mm height. The individual devices on the panels shall be as provided with separate name plate with
inscription of 3 mm height. The instrument / devices shall be provided with stick on label plates inside
the panel. The material of the main and individual labels shall be three (3) ply 3 mm thick Traffolyte
Sheet / 2 mm Anodised Aluminium Plate. The material shall be laminated phenolic, The inscriptig shall
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3.1.18

3.2

3.2.1

3.2.2

3.2.3

3.24

3.2.5

3.2.6

3.3
3.3.1

3.3.2

3.3.3

3.34

be with white letters on black background on traffolyte sheet. The labels shall be fixed by self tapping
non-rusting screws. The nameplates for panels /consoles shall be provided both on the front and the
rear.

Vendor shall furnish electric load and heat load list ( in case panel is to be placed in ac environment )
of each panel.

Hazardous Area Panel Requirement

The Local Panel located in hazardous area shall be pressurized as per NFPA-496 requirements to
render it non-hazardous. Alarms shall be provided for local and remote annunciation when
pressurisation falls below 2.5 mm of water column. Protection shall be of type Z of NFPA-496. It shall
not be possible to switch ON the power of purged section unless it is purged as per the
recommendation of NFPA-496. Vendor must provide a protective device on the panel to protect the
panel from over pressurisation.

Vendor shall supply pressurisation kit consisting of valves, restriction orifices, dual filter regulation,
pressure gauges, pressure switches, rotameter etc. Pressurisation kit shall be surface mounting on a
metal board and located outside the local panel. Pressurisation kit shall further consist of solenoid
valve flow switch, timer blow off safety device etc., so as to make purging fully automatic. However
final start shall be manual. Panel protection against over pressure to be provided as per NFPA-496.

Pressurised local control panel pressurization kit assembly design shall provide minimum leakage flow
through the Local Control Panel. Panel venting shall be as per NFPA-496.

All components in the local panel like indicating instruments, push buttons switches, lamps etc., which
are required to be energized without panel pressurization or before completion of purge cycle shall be
explosion proof as per NEMA-7 & suitable for area classification.

All push buttons etc. requiring frequent operation during machine running shall have good positive
sealing. Weatherproof housing or cover to be provided wherever necessary. Vendor shall provide
pressurisation bypass switch outside explosion proof enclosure of pressurized panel with lamp
indication. This shall be used only during maintenance. All hinges, screws, other non-painted metallic
parts shall be of stainless steel material.

Provision to switch off manually all types of power shall be provided in the panel. In addition, it shall
also be possible to switch off power circuits / components which are powered from motor control centre
or control room manually in case of pressurization failure. All such cables from MCC and main control
room shall be terminated in explosion proof boxes (NEMA-7).

Control & Monitoring devices

Instruments like Indicators, recorders, single loop controllers etc. as applicable and specified elsewhere
for the plant / equipment shall be supplied and mounted on the panel.

Alarm Annunciator System

It shall be solid state discrete facia type having a sequence of ISA-S18.1A or as specified, opaque facia
windows of 70 mm x 50 mm size, having two (2) lamps per window, and hooter of 10W, and provision
for repeat group alarm at remote. The annunciator shall be provided with ten (10) percent spare
windows or minimum two (2) windows along with electronics.

Relays

The relays shall be electromagnetic type suitable for specified control supply. Its contact configuration
and rating shall be suitable for the specified control function. However minimum contact rating shall be
5 Amp AC & 2 Amp DC as applicable. There shall be ten (10) percent spare contacts.

Timers

The timers shall be electronic type suitable for specified control supply. Its contact configuration and
rating shall be suitable for the specified control function. However, minimum contact rating shall be 5
Amp AC & 2 Amp DC as applicable. 185
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3.3.5 Control / Selector Switches
Switches shall be Rotary Cam type with minimum of 5 Amps AC & 2 Amp DC continuous current rating.
Selector switches shall be stay put type while control switches shall be spring-return-to-neutral type.
Contact configuration and rating shall be as per the control function requirement. The switches shall be
lockable type wherever specified. Each switch shall be provided with engraved plates indicating the
switch position / functions.
3.3.6  Push Buttons / Indicating Lights
The push buttons shall be momentary action self-resetting type, however stop P.B. for unidirectional
drives shall be provided with manual reset facility. Its contact configuration & rating shall be as required
for the control function but minimum 2 NO + 2 NC of 5 Amp. AC rating. It shall have round coloured
projecting tab and engraved escutcheon plate / inscription plate. Colour coding of push buttons shall be
as under:
RED Motor OFF / Valve CLOSE YELLOW Alarm acknowledge Left Hand Side
GREEN Motor ON / Valve OPEN BLACK Lamp test Right Hand Side
Indicating lights shall be suitable for direct connections across specified power supplies. It shall be
fitted with built in resistance to prevent circuit tripping on shorting of lamp filament. It shall be fitted with
LED cluster type lamp replaceable from front.
GREEN Motor OFF / Valve CLOSED condition = AMBER Motor tripped Left Hand Side
RED Motor ON / Valve OPEN condition WHITE Normal / healthy Right Hand Side
3.3.7 Ammeters
Ammeter shall be 96 x 96 mm size, 90 deg. deflection, 1.5% accuracy, 1 Amp. CT operated or with
4-20mA input and Flush mounting type as called for in the data sheet-A (No. PES-145-54A-DS1-0).
Ammeters for motors shall have six (6) times folded scale at upper end to enable motor starting current
indication
3.3.8 Miniature Circuit Breaker (MCB)
These shall be instantaneous magnetic trip type for short circuit in addition to current time inverse
delayed thermal trip feature for over current protection. The housing of MCB shall be made of non-
ignitable, high impact material. It shall have minimum short circuit rating of 9 KA for AC Voltages and 4
KA for DC Voltages.
3.3.9 Makes of various instruments / devices shall be as given below
1. Alarm Annunciators : Procon / IIC
2. Ammeters : AEP / IMP
3. Control / Selector Switches : Alsthom / Kaycee / Siemens / L&T
4, Push Buttons / Indicating Lamps : Siemens / L&T / Teknic / Alsthom
5. Auxiliary Relays : Jyoti / Siemens / L&T / OEN
6. Timers : L&T / Alsthom / Bhartiya Cutler Hammer
7. MCBs : S&S Power Engg. / Indo Asian / MDS
8. Terminal Blocks : Jyoti / Elmex
4.0 TESTING AND INSPECTION
4.1 The bidder shall adopt suitable quality assurance program to ensure that the equipments
offered will meet the specification requirements in full.
4.2 BHEL'’s standard Quality Plan for LCP is enclosed with the specification. The bidder shall furnish

his acceptance to BHEL’s QP and submit the signed and stamped copy of QP along with the offer.
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4.3 The vendor shall conduct the following tests as a minimum requirement:

4.3.1 Routine Tests
1. High Voltage (H.V.)
2. Insulation Resistance (I.R.)
3. Functional

43.2 Type Tests

1. Enclosure Class Test
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5.0 SPARES AND CONSUMABLES
5.1 Commissioning Spares and consumables
The bidder shall supply all commissioning spares and consumables ‘as required’ during Start-up, as
part of the main equipment supply.
5.2. Mandatory Spares
The bidder shall offer alongwith main offer, the Mandatory Spares as specified elsewhere in the
specification. The Mandatory Spares offered shall be of the same make and type as the main
equipment.
5.3. Recommended Spares
The bidder shall furnish a list of Recommended Spares indicating the normal service
expectancy period and frequency of replacement; quantities recommended for 3 years operation
alongwith unit rate against each item to enable BHEL/BHEL’s Customer to place a separate order
later, if required.
6.0 DRAWINGS AND DOCUMENTS
6.1 The bidder shall furnish the following documents in required number of copies along with the bid :
1. Data Sheet no. PES-145A-DS1-0
2. General Arrangement Drawing.
3. Catalogue and technical information for instruments and devices.
4. Quality Plan.
6.2 The vendor shall furnish the following documents in required number as agreed after the award of
contract:
1. Data Shee No. PES-145A-DS2-0
2. GA Drawing indicating layout of instruments, construction details, foundation details, cable gland
plate alongwith cable glands and all details mentioned in this specification.
3. Control Schematic Diagram along with grouping of different terminals for various functions.
4. Catalogue and technical information for instruments and devices with selected options clearly
marked.
5. O&M Manuals.
6. “As Built” Drawing.
7. CBDs.
7.0 MARKING AND PACKING
71 Panel with all instruments / devices mounted on it shall be suitably packed & protected for the entire
period of despatch, storage and erection against impact, abrasion, corrossion, incidental damage due
to vermin, sunlight, high temperature, rain moisture, humidity, dust, sea-water spray (where applicable)
as well as rough handling and delays in Transit and storage in open.
8.0 APPLICABLE DATA SHEET FORMS

This document shall be read with one or more of the following data she

- Data sheet A&B for Local Panels Data sheet no. PES-145A-DS1-0
- Data sheet C for Data sheet no. PES-145A-DS2-0
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TECHNICAL DATA SHEET

BANACO DOC NO : BNC/A/1115/DS/40-07
BABUBHAI NAROTAMDAS & CO. REV NO : RO
BANACO House, P-1 Cama Ind Estate, DATE . 5/4/2006
Walbhat Road, Goregaon (E), Mumbai - 400 063 |DESCRIPTION : PRESSURE SWITCHES
Phone: 2685 1386, 5699 7530 Fax: 022-2685 21SHEET NO. :30f5
BHEL DOC NO :FPE-DC-226-174-A053
P&I DIAGRAM NO. !{BNC/4472 & 4473
1.0 Make : INDFOSS
2.0 Type : Bellows, pi<ton actuated, blind type
Diaphragm protected for corrosive application
3.0 Service ™ : For CW & RW Chlorinatiun system
4.0 Mounting : DIRECT/Fie'd
5.0 Accuracy t +/-1% of span
6.0 Repeatability :+/-0.5% of F.S.R
7.0 Switch type : Contact System (Auto Reset)
Contact type/Rating : 1 DPDT@10A at 240VAC
8.0 Switch differential 1 Adjustable.
9.0 Set Point : Adjustable.
10.0 Set Pressure : External Adjustable over entire range
With Seal Cap for locked setting
11.0 SETTER SCALE : Black Graduation with white liner
' Scale with red p.inted
12.0 Enclosure protection : Weather proof @ IP:66 of IS 12147
Housing material ‘ : Die-cast Aluminium casing Epoxy painted
13.0 Case colour/finish : Grey
14.0 Sensing Element : SS-304 bellows with SS316 wetted parts
For RT-117 (SS Bellows Brass wetted Part)
15.0 Process connection location : Bottom
16.0 Conduit size : 3/4" NTP(F)
17.0 Process connection size : 1/2" NPT (M)
ACCESSORIES
18.0 CHEMICAL SEAL (For Chlorine & Caustic)
18.1 Make : BANACO
18.2 Top chamber :SA 105
18.3 Bottom Chamber : SA 108
18.4 Sensing
For Chlorine liquid % GasServices : Silver Diaphram transmiltir,g the pressurza
to the bourdon tube through anti-corrosive
see ing fluid (Silicon Oil)
For Caustic Servicas 1 AISI 316 Diaphram transmitting the pressure
to the bourdon tube through anti-corrosive
N sealing fluid (Silicon 0il)
19.0 Pressure Snubber for Pump discalirge : *~-* IOU AP
20.0 Tests : As per approved QAP

21.0 Catalogue : Attached “\
HA

i
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TECHNICAL DATA SHEET

BANACO DOC NO BNC/A/1115/D8/40-01

BABUBHAI NAROTAMDAS & CO. REV NO RO

BANACO House, P-1 Cama Ind Estate, M DATE 51412006

Walbhat Road, Goregaon (E), Mumbai - 400 063 DESCRIPTION PRESSURE SWITCHES

Phone: 2685 1386, 5699 7530 Fax: 022-2685 2182 SHEET NO, 40f5

BHEL DOC NO :PE-DC-226-174- A053

P&I DIAGRAM NO. : BNC/4472 & 4473 ]

PRESSURE SWITCHES FOR CW & RW CHLORINATION SYSTEM

CW CHLORINATION SYSTEM ,

SR QTY MODEL [ RANGE Max. Proczs Set SERVICE |SEAL MATERIAL

NO (Nos), ! Process | Instrument | Pressure |(Pressure & TYPE OF SEAL

TAG NO {Kg/5q.Cm] (Kg/5q.Cm) | (Kg/$q.Cm) [Kg/Sq.Cm
1 |PS-1,PS-2 & PS-5 3 |RT 117(SB) D ADC 0-10 10 TO 30 28 15 Liquid ChloringSilver, Diaphrajam type
2 |PS-3 & PS-4 2 |RY 220 SS6 D ADC 0-10 0.2t06 10 1 Liquid Chiorind Silver, Dianhragm type
3 |PS-6 & PS-7 2 |RT 117(SB) D ADC 0-10 10 TO 30 28 25 Gas Chlorine |Silver, Diaphragm type
4 |PS8 & PS-9 2 |RT 117(SB) D ADC 0-10 10 7O 30 28 15 Gas Chiorine |Silver, Diaphragm type
5 |PS-10 1 |RT-116 SS6 D ADCC 0-5 1to 10 5 5.5 Water NA
6 |PS-11 1 |RT-116 $S6 D ADC 0-5 1to 10 5 4 Water NA
6 |PS-12 1 |RT 200 SS6 D ADC 0-2 0.2t06 2 1.5 Water NA
7.|VS-1 & VS-2 2 |RT121SS6DADC |-600mm | -750t0 0 -65¢ mm | -700 mm |Gas Chiorine |Sitver, Diaphragm type
ADS of Hg mm Hg of H3 of Hg
8 |vS-3&VS-4 2 [RT1218S6 D ADC |-600mm | -750t0 0 -700 mm -300 mm [Gas Chlorine |Silver, Diaphragm type
"~ |aps of Hg mm Hg of Hg of Hg

RW CHLORINATION SYSTEM

SR QTY MODEL RANGE Max. Procesd Set SERVICE |SEAL MATERIAL

NO (Nos) Process | Instrument | Pressure |Pressure & TYPE OF SEAL

B TAG NO (Kg/5q.Cm] (Kg/Sq.Cm) | (Kg/Sq.Cmr) [Kg/Sq.Cm N
1 |PS-13 1 |RT 200 SS6 D ADC | 0-10 0.2t06 10 1 __IGas Chlorine |Silver, Diaphragm type
2 [PS-14 1 |RT-116 S56 D ADC Q-5 1to 10 5 5.5 Water NA
3 [PS-15 1 |RT-116 S56 D ADC 0-5 1to 10 5 4 Water MA
4 |PS-16 1 |RT 200 SS6 D ACC 0-2 0.2t0 6 pa 1.5 Water NA

wa
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//
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TECHNICAL DATA SHEET

BANACO POC NO BNC/A/1115/DS/40-01
BABUBHAI NAROTAMDAS & CO. REV NO RO
BANACO House, P-1 Cama Ind Estate, DATE 5/4/2006
Walbhat Road, Goregaon (E), Mumbai - 400 063 [(DESCRIPTION LEYEL SWITCHES
Phone: 2685 1386, 5699 7530 Fax: 022-2685 2182 (Pressure switches)
BHEL DOC NO :PE-DC-226-174-A053 SHEET NO. Sof 5
P&I DIAGRAM NO. :[BNC/4472
1.0 Make & Model ; INDFOSS, RT 113 D ADC
2.0 Type : Bellows, piston actuated, blind type
Diaphragm protected
3.0 Service ¢ For Evaporator Make - up water
CW Chiorination system
4.0 Mounting : DIRECT/Field
5.0 Accuracy i +/-1% of span
6.0 Repeatability : +/-0.5% of F.S.R
7.0 Switch type + Contact System (Auto Reset)
Contact type/Rating : 1 DPDT@10A at 240VAC
8.0 Switch differential : : Adjustable.
9.0 Set Point : Adjustable,
10.0 Set Pressure : External Adjustable over enntire range
' With Seal Cap for locked setting
11.0 SETTER SCALE 1 Black Graduation with white liner
Scale with red printed
12.0 Enclosure protection : Weather proof upto IP:66 of IS :2147
Housing material : Die-cast Aluminium casing
13.0 Case colour/finish : Grey
14.0 Sensing Element : Neoprene -ubber diaphragm, Zinc plated,
o Chrome passivated 1S Flange
15.0 Process connection location : Bottom
16.0 Conduit size t 3/4" NTP(F)
117.0 Process connection size : 1/2" NPT (M)
SR QTY Range Min/ Max | SERVICE
NO (Nos) MODEL Process instrument Level
TAG NO (cm of Water) (cm of Water) | (crn of Water)
1 |LS-1&LS-2 2 |RT 13 DADC 60 0-300 55 Water
2 |wLc-18wiLc-2 2 [RT112DADC 100 - 112 | 0-300 100-112  |Water
18.0 Tests : As per app-oved QAP
19.0 Catalogue ¢ Attached
ol”

42




RESSURE &
SWiTCHES

Pt

L d . g
7 » )

TY

PE

e oA M & 3 £ 2 w0

N i

B s e




indfos

INDFOS INDUSTRIES LINMITED
Regd Office :

705-707, Surya Kiran, 19, Kasturba Gandhi Marg, New Dethi-110001, Tel.: 3316196/97/98, 3311448/49 Fax: 91-11-3316331

£-mail : ildelhi@bol.netin . i

Regional Offices : ¢

CHENNAI : 3-G, Lakshmi 8hawan, 609 Mount Road, Ct\ennaIGOOOOG Tel.: (044] 8279723, 8276407 Fax 044«8221780
€-mail : iikche@md4.vsalnelin

KOLKATA : Shanti Niketan, Fiat No. S, 8th Floor, 8 Camac Street, Kotkata-700017 Tel.: (033) 2824599, 2824215 Fax: 03&2824215
€., il : indlos @ vsnlnet :

MUMBA! : @fp#ia No. 136, 1st Floor, Udyog Bhawan, Serawala Cross Road, Go«egaon(E) Mumbai-400063, Tel.: (022}&7&7!36
€4mail ; indfostnmn @ vsnl.com

RE'W DELH: ¢ 711, Surya Kiran, 19, Kasturba Gandhi Marg, New Dethi-110001, Tel.: 3316196/97/98 3311446/~9 Fax: 91- N 33!6331
E-mail : Bdelhi@bolnetin ]

Works : : —~ N

* 6-20-21, industdal Area, Sita No. 3, Meerut Road, Ghaznbad(UP)-ZOlooa Tel: (0120) 4712016, 4712376, 4712134 Fax: (0120] 4712023
E-mall indios_mkt@yahoo.com .

* 818, Noida Industrial Area, Phase-Il, Noida, Distt. Gautam Budh Nagar (U.P.)-201305, Tel.: (o118} 4567936/37 Fax: (0118) 4568109
E-«rai indlos @ satyam.net.in i e

—

AUTHORISED DEALER |
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_ TEMPERATURE SWITCHES | L

rgn
RT sc ies of temperature switches
have a vapour filled thermostatic
clement. The thermostatic clement

consists of sensing bulb, capillary tube }

" and a bellows clement. The entire 8 4
clement contains a charge which reacts —
1o temperature variations at the sensing - -
bulb, so that pressure on the bellows ]
increases on rising temperature. The o —~
bellows movement due 10 this increase N B ™~ 8
in pressure s utilised to operate the % 1 9

© switcit. Available in vanous ranges to “
control temperature upto X0C. RT A 14 : g \\
~

temperature switches are available with 15 = ,

I

a2 selection of capillary lengths. The va- o : i
pour filled system features small bulb
stzes making installation casy. 12

All models feature + 1% repeatability
with high over-temperature linvits.

Wherever, bulb of temperature switch is
exposed to pressuer, corrosive fluid or

hign veloeity, a thémmowell must be I. Knob 10.Contaci anm

(43 .
Rl termperature switches have

used Threaded, or flinged thermowwells, . . . 2. Range scaic 11 Differential
) S already proved refiable i vatious . I o .
with length and matenals as per oplications in: 3. Loop termunal setung ol
application requitement are available. applications i 4. Cable ewmry 12.Bebos clement
The standard nrodel is weather proof ta - ) . 5. Main spring 3. Mounting hole
1P:66. For use in hazardous arcas, these ¢ l))'c'\f‘ l;;'wmmomu.\ {. Connection 14 Sensor ¢tip
switches are supplied in explosion proof * Power Plants termnals 13, Capillary tabe
version certified by CMRS for use in gas e Chemic..! Plants 7. Main soindle € *‘l . o
ersior D g e Detrochemical Plants ‘m}n spindie 16.Scnsor
groups, I\ . e Fertilizer Plants 8. Switch X 17. Earth scraw
(\I()[)ELS/RAN(‘I ES e Steel Mills 9. ;)pr:.cf gUldL‘, lS.Scmng .\‘pmdlc
ust
CAPILLARY | ] . 1) MAXIMUM 2
TYPE LENGTH CODE | RANGE'C | DIFFERENTIAL “PERMISSIBE
METERS | I TEMPReC a5
: 3 17-5127
© RT-101 5 17-5128 25-90 -} - .24 -10
: 35 - 20
i 8 17-5129
3 17-5167
RT - 107 5 17-5168 70 - 150 6-25
18- 8
8 175159 |
|
RT - 120 5 17-5209 120-215 7-30
: 18- 9
. RT-123 5 17-5222 |  150-250 6.5-30
18- 9
RT-124 5 17-5229 200 - 300 5-25
l 25-10
1) Differential values indicated are at min. and max. range. For exact differentinl at particylar setting refer nomogram

on page 6.
7)  RT-101 has an adsorption charge. The sensing bulb can be placed in fluids at temperatures higher or lower than rest of
thermostatic element. No ambient temperature compensation is required as per Sama class I : -

3)  Pantial charge is used where range is higher than ambient temperature,
45 3



MOUNTING

Rt pressure switches can be mounted
“with the help of mounting screws
provided with every switch. The
mounting screws pass through the two
mounting holes provided across the
Laody of the pressure switch,

R~ pressure switches can be installed
dircctdy atso, with the help of process

connection threads.

A .
INT temperature switches are remote
wousted and can be samlady installed
as pressure switches with the fielp of

moualing sCrews.

EMPORTANT - When tghicaing
control o pressure line, adways use
wreneh ats on hex proviaed on the

pressuic clement.

. .INSTALLATION .

“

Rt pressure-and temperature switches
can be mounted in any position. How-
ever, if severe vibrations arc present in
the vertical plane it is always advanta-
geous (0 mount the switches with the
cable entries pointing downwards.

I sceam plaats use a water {iled
damping coil between the element aad
the steam chamber to preveat the

beliows from getting tou hot,

in reciprocating pumps, pressure
control should not be installed close o
the pump to avoid palsations which can
damage the seasing clement. Wherever
pulsations are present, a damping-coil
must be used. w

THERMOWELLS

Kor temperature switches used along
with thermowells, heat conduction,
compound must be filled between
sensing bulb and thermowell inner watl.
This compound fills the air gap preseat
and improves lqleal conductivity.

ELECTRICA q CONNECTIONS

E;lch switch has one no. SPDT contact

having the following markings
o & <

3
NORMALLY CLOSED-1 A
COMMON -2 2 7
NORMALLY OPEN -3

M

Nomograms are used o adjust ditferen-

SNAMPLE : Temperature switch is

desired with settings at 60°C and 70°C.
Ditferential required is 70-60=10°C.

Draw a line joining 60°C (lower
setting) on range scale a’td 10°C on the
diffecential scale. Note the point where
the line intersects the differential scale
seiting knob. Set the switch to 60°C
with the setting knov. Adjust differen-
tial knob to position. Settings at 60°C
and 70°C achieved
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For accurate setting. temperature switches should be set in water/oil battt with the help of a callibrated

thermometer/temperature gauge.
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HERMAL P
PROJECT STAGE - I, UNITS 3 & 4 OWER
)
a4 TCE CONSULTING ENGINEERS LIMITED
OWNER'S BANGALORE

BHARAT HEAVY ELECTRICALS LTD.
POWER SECTOR

PROJECT ENGINEERING MANAGEMENT- N
CONTRACTOR: | ENGINEERING SUB | FICHTNER CONSULTING ENGINEERS(IE‘I;YA?E\I;TP:“LTD.

CONTRACTOR:- CHENNAI.
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Prepar | Checked | Approved by | TITLE: -

ed by by
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TECHNICAL DATA SHEET

IBANACO DOC NO : BNC/A/1115/DS/27
" |BABUBHAI NAROTAMDAS & CO. REV NO : RO
BANACO House, P-1 Cama Ind Estate, DATE : 5/4/2006
‘|walbhat Road, Goregaon (E), Mumbai - 400 063 |DESCRIPTION : Load Indica‘cr
Phone: 2685 1386,5699 7530/31 Fax:2685 2182 (CW & RW CHLORINATION SYSTEM
BHEL DOC NO :PE-L-C-226-174-A037 SHEET NO. : 30f3
P&I DIAGRAM NO. : BNC/4382 4 4383
1.0 Make : Premier
2.0 QTY — 1 2 Nos (1 No for CW & 1 No. for RW)
3.0 Type : Dial type mechanical springless crane

scale with comnensating double pendulums

4.0 Application ‘ : For Chlorine Tonner Weighing
50 Capacity : 3000 Kgs
6.0 Body Material : Mild Steel
. 7.0 Weight : 80 KG
8.0 Dimension : 600MM x 400MM x 150MM Depth
9.0 Least count & Accuracy : 5Kg +/- 1Kg
1_0.0 - Approval : Certificate of verification from Indian

controller of weights & measures.

11.0 Catalogue 1 Attached
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CRANE WEIGEH &
500 KG TO 5000 KG

- .
S —

- SALIENT FEATURES
e }:Thc ‘scale is built on
- ‘cé_mbining rigidity with accuracy keepi g in view
the up 10 date construction and C3sy .iperation,
Stili it is seasitive “aouah 10 prodye accurate
weighing and hae, mndependeng ‘Mmovemont {or

work.” The fever machamsm lengg tie
nBcessary son-

3 roburst singl base

naching
ibifity 1o ieverse direct in guleg.
matcally at the 2Xact moment whe,
come on the {I00K o

“mechanism jg enclose

DIMENS ION
Resalation
Accuracy

Approval
wt,

‘he loads
Vhie whole of ... DAL

dina fabricaned 5wl Dases,

600mm x 400 mm X 150mm
5 Kg, -
i,1 Kgo

Indian Contrnl;er of weights g measures,
: 80 Kg Approx | '
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MD- i DD/HH[NER: PUNJAB STATE ELECTRICITY BOARD PATIALA
PROJECT: 2 X 25CMW GHTP LEHRA MOHABBAT THERMAL POWER
' PROJECT STAGE - 1l, UNITS 3 & 4
@ TCE CONSULTING ENGINEERS LIMITED
OWNER'S BANGALORE
CONSULTANT: .
@ BHARAT HEAVY ELECTRICALS LTD.

POWER SECTOR

PROJECT ENGINEERING MANAGEMENT- NEW DELHI

, . ENGINEERING SUB FICHTNER CONSULTING ENGINEERS(INDIA) PVT. LTD.
CONTRACTOR: | ¢ ONTRACTOR:- CHENNAL.
BANACO BABUBHAI NAROTTAMDAS & CO.
VENDOR ‘BANACO HCUSE' P-1, CAMA INDUSTRIAL ESTATE,
WALBHAT ROAD, GOREGAON (EAST), MUMBAI - 400063
Prepar | Checked | Approved by | TITLE: -
ed by by
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BNC/A/1115/DS/40-07
(SHEET 1 OF 3)

REV. -

RO

'F"a ey
s

a—. é:;'i

LRI LaY 4

IRTZA619: BIob' I {4 Ro
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TECHNICAL DATA SHEET

BANACO

BABUBHAI NAROTAMDAS & CO.
BANACO House, P-1 Cama Ind Estate,
“|Walbhat Road, Goregaon (E), Mumbai - 400 063 [DESCRIPTION
Phone: 2685 1386, 5699 7530 Fax: (022-2685 2182

JHEL DOC NO :PE-DC-226-174-A059

DOCNO

REV NO
DATE

SHEET NO.

BNC/A/1115/DS/40-07

RO

5/4/2006

ByePass Water Rotameter
for CW & RW System
3of3

P&I DIAGRAM NO. : BNC/4472 & 4473
1.0 Make : |Eureka Industrial Equipments Pvt, Ltd.
2.0 Model No. :|BPC-MS-150-3 BPS-ME-80-3
3.0 Quantity ;1 No 1 No
4.0 Line Size :[150 NB 80 NB
5.0 Scale Graduation 1|Cu.m/hr Cu.m/hr
6.0 Scale Length :1175-200mm 175-200mm
7.0 Direction of flow :|Horizontal Horizontal
8.0 Type : |Glass Tube Rotamter|Glass Tube Rotamter
9.0 Function : [Flow Indicator Flow Indicator
10.0 Service : |CW Ejector water RW Ejector water
, Header pipe. Header pipe.
11.0 Fluid : |Water Water
12.0 Specific Gravity 1|1.0 1.0
13.0 Measuring Range 1|24-120Cu.m/hr 3.2-16Cu.m/hr
(For 150NB) (For 8ONB)
14.0 Operating Pressure :115.0 kg/Sq.Cm(g) [5.0 kg/Sq.Cm(g) ‘
15.0 Operating Temperature : |Ambient Ambient
16.0 Rangeability :(5:1 5:1
17.0 Accuracy 1|+/- 2% of Max. Flo|+/- 2% of Max. Flow
18.0 Repeatability :|+/- 0.5% of Span. |+/- 0.5% of Span.
19.0 Differential Pr.Across orifice :{4700 mm H20 at (4700 mm H20 at
Max Flow. Max Flow.
20.0 Material of construction
a). Float 1 SS 316
b). Measuring Tube : Borosilicate Glass
¢). Wetted Parts : Mild Steel
d). Gland Packings : PTFE + Necprene
e). Float Retainers 1 Stainless Steel
f). Scale : Aluminium Anudised
g).Orifice Plate : Ebonite
h).Carrier Ring ¢ Mild Steel
1).Gaskets : PTFE
j).Isolating Valves : Mild Steel
21.0 Testing : As per Approved QAP
22.0 Catalogue ! Attached

Q(/k(egy

l\ ///
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BYE PASS ROTAMETER

For reliable flow rate indication

4
¢

Ve
EU REKA SALES & REGD. O77ICE - FACTORY - MUMBAI OFF.CE :
Royol Chambers, Poud Road, Pune - 411 038 India. Uit - 4 Unit -l 258,
]NDUSTR'AL EQU l PM ENTS Tel: +91-20-5443079 / 5441323, 136, " Blodk, MIDC, Bhesari, S01, ") Yock, Kaliordas Udyog Bheven,
for: +§1-20-9436282 Pune : 411026 MIDC, Piengri, Prabhadevi,
Emoit : eurekopnmail@vsnl net Tel: 7120514 7126314, rune 411048 Mombai - 4060025.
PVT. I..TD. Internet : hitp //worw.cowebglus com/eurexc Fax . +§1.207,26761. Tel: 2475725 Tel: 4225069, 4310845
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Eureka Bye Pass Rotamelers are suftable for flowrate measurement in 1" NB or higher size pipes. The complete assembly
consists of carrier rings, bye pass line and a Fotameter as indicator. Isolaling valves are provided on request. The Orifice plate
dimensions are based on BS/1SO specification. The instrumentis simple irt construction and reliable in flow rate indicat on.

MATERIALS OF CONSTRUCTION

316 Su / Ebonite /

Haste Alloy 'C’

316 SS/ Mild Steel / C.S.
316 SS/ Mild Steel / C.S.
316 SS/ Mild Steel / C.S.
or Aubter Linad Steel /
PTFE Lined Steel.

S

Qrifice Plate

Carrier Rings
Pipe Line
Wetted Parts Of
The Rotameter

STANDARD RA"IGE FOR WATER AT 20°C

PERFORMANCE
Type ot tappings . Corner tapping (carrier ring),
Flange tapping. D and D/ tapping
1 2 % of full flow

7:10r5:1

10:1 on request.

High & Low flow alarms.

Accuracy
Rangeabilry
Accessorne s
Metal tube Bye Pass rotamters are available
for special applications.

LARRIER RING DIMENSIONS

& Measuring range
s Material of construction desired.

modify the
Specifiations vathout aolice

O

g &

MAXIMUM | MAXIMUM . L i . g :
A w I FLOWRATE | nw | FLOWRATE = o pONWLE B
U TV | (MIHR) - by b
: e o I po2s |32 e
25 | 5 225 ' 450 ! ' 40 46 I 250 I I
b0l 10 250 | 550 - . A T
. 50 1 275 |58
50 20 275 | 650 ! : 3
e) 36 300 | 800 80 P30
I |
100| 80 350 | 1000 | 10 ;0 |
125 | 125 400 1200 | T 125 |58 | 400 {75 '
/ i : :
150 [ 150 | - BYEPASS GIR BYE PASS MIR \L_I) 150 | Lo
200| 320 — | e WITH CARRIER RINGS WITH CARRIER RiNGS & L 200 ;| P
— — — : HOZLUNE = HGui. U’NE ‘«~-_‘_-I—_‘ - e
. MINIMUM UPSTREAM STRAIGHT LENGTHS REQUIRED
Fittings before Pining La Diameter Ratio (B) I
ipin out 7 T
straoght run 9 -4y 02 (025 | 02 {035 | 04 [ 045 | G5 [ 055 | 06 | 065 | 07 | 035 |08
Singte 90° — ! - !
bend or Tee H 0 | o | ose |zl oae | e L | a6 | e | 22 | 28 | 3 | s
QRIFICE A : - P U SUUP SA
Two or more 90” P—( ] i g
bends in the : 14 14 16 6 18 ) 20 22 26 32 36 42 | 50
c same place 0 : \(\
- N S S N
Tvi0 of more 90° IﬁI : I <I
bends in the E:@:j 2% % | 34 % | 35 3% | 40 44 8 54 62 o1 8o
Different planes
Reducers or T -
Expanders [w@:ﬁﬁl 16 16 | 16 16 | 16 18 | 2v | 20 | 22 24 | 26 | 2 | 30
Giobe valve
fuly open M 18 18 18 18 20 20 | 22 24 26 28 32 3% | a4
Gate valve ]
fully open 12 12 12 12 12 12 | w2 14 14 6 | 20 2z | a0
MINIMUM DOW? 51 HEAM ] 1
™ SIREA . . . -
STRAIGHT LFNGTHS REQUIRED, f | ° I s : “ o 6 g 7 ' ’ p
VALUES OF HE STRAIGHT LENGTH ARE IN NO OF ‘0 T T e
B3 = ¢/ D d = ORIFICE DIAMETER D = INTERNAL DIAMETER OF PIPL
NOTE
‘A= rpsmEAM STRAIGHT LENGTH 8 = DOWHSTRIAM STRAIGHT LE16TH
Data required for sizing :
= Name of fiuic EUREKA
* Sp. Gr. of fluid at Operating temperature. (HOUSTRIAL EQUIPMENTS
= Viscosity of fiuid al Operating temperature VT U
* Temperature, U
® Pressure. Ve teserve tne agiit tg

IMCAI I . ]
e 04 R 10-2K
CODE o |
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TECHNICAL DATA SHEET

BANACO

BABUBHAI NAROTAMDAS & CO.
BANACO House, P-1 Cama Ind Estate,
Walbhat Road, Goregaon (=), Mumbai - 400 063

DOC NO : BNC/A/1115/DS/40-08
REV NO : RO
DATE 1 §/4/2006

DESCRIPTION : Level Gauge for caustic

Phone: 2685 1386, 5699 7530 Fax: 022-2685 2182 Tank
Leak absorption system
BHEL DOC NO :PE-DC-226-174-A060 |SHEET NO. : 30f3
P&I DIAGRAM NO. . BNC/4475
1.0 Make : Levcon
2.0 Type : Tubular type
-3.0 Service : For Caustic tank
: CW & RW Leak chlorine absorption system
4.0 Fluid : 20% NAOH Solution
5.0 Quantity : 1 No
6.0 Tag Nos. : LG-3
7.0 Location : Side mounted on caustic tank
8.0 Mounting Arrangement : Flange mounted
9.0 Operating pressure ¢ Atm pressure
10.0 Material of construction
a Vent plug 1/2" NPT :SS 3%4
b Protector 1 C Frame with epoxy Painted MS
C Glass tube : 16 ODToughened Borosilicate glass
d Drain valve 1/2" NPT Needle valvz 1 SS 304
e Scale _ : Aluminium
f Process corinection : SS 304
25 NB ASA 150 # RF
11.0 Max. Hydrotest pressure/Temp. : 10 Kg/cm2 / 200 Deg C
12.0 ‘ CTC : 2350 min
13.0 Visibility : 2200 min
14.0 Reference : Catalogue
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evEors T, :

Tiibiiiar Leuel Gauge

LEVCON Tubular type Level Gauges
are used for dire:! level indication in
i Tanks and Vessels under Pressure and
| Temperature. A top and a ‘vottom fit-
 ting can be fixed on suitable nozzles or
i bosses at top and bottom of a Tank with
i a Glass Tube fitted between them. The
| liquid level in Glass Tube indicates the
" level of ligid in Tank.

] g

-

H

{ The top anc bottom Valve [ittings can b2

! provided with Isolating Valves or Cocks.

- 1-lsolating Valves (normally Globe type,
‘ i Handwheel operated. Can also be Weight
]' ] t Lever ¢ perated or Push Button operated)
L " can be Oll-set type (see Fig. 1) or Straight
g e : type. Off—set type (Lelt Hand or Right
o ] | Hand type. Left Hand type has Glass

+ / / i Tube on left when seen from front) facili-
| tates fitting of Glass Tube alter introduc-

i ing through Vent Hole opening and clean-
{ ing of Glass Tube. 16 mm  {5/8") OD
Glass Tube can pass through 1/2" BSP/
Fig.-1 Tubular Level Gauge {Pr. Qlass : 10/13 Kg/cm?) NPT. Vent Hole opening. In case of

i
! Handwhoel Operated, Off-set type, Flanged ends, Screwed Bonnet, Gr. As. | Straight type, as Glass Tube is to be fitted
| Packing, Safety Ball, Needle type Vave for Drain, 4-Guard Rod Protector. | by holding it at an angle, inserting top

- ST

p v ¥ TErrreme——ey——
o

! VISIBILITY

YO _CENIRE DSTANCE

o
— ]
P—

=~ CENTRE

—

o o end into top fitting and then lowering to
bottom fitting, the minimum Centre tc Centre Distance is about 600 mm. In case of top and bottom fittings having
Sleeve Packed Cocks (Straight type only) the Glass Tube can be introduced through'Vent Hole.

Top fltﬁ.r_\g. can have Vent Valve (Needle type Valve or Sleeve Packed Cock) instead of Plug (normaliy 1/2" NPT/

BSP). Similarly botiom fitting can have Drain Valve. The end connections can be Flanged (normally 20/25 NB

- Flanged to BS/IS/ANSI/DIN Standard) or Socket Weld type (3000 psi rated - normally 20/25 NB) or Screwed
* type through Union (20/25 NB BSP/NPT-Male; can be Feinale also). '

The material of construction can be Carbon Steel, Gunmetal, Stainless Steel ($5-304/316), Cast lron, PVC,

_ Polypropylene, etc. Maximum Hydraulic Test Pressure is 3 Kg/cm? in case of PVC/Polypropylene material of

o g%nstmct_xon. The fittings can be Cast (Gunmetal/C st fron are normally cast), Fabricated (Carbon Steel, SS-

C { (\\ p 4/. :x 10). The Valves have Screwed Bonnets (Bolted Bonnets in case of Forged type). Valwe Packings can be
O raphited Asbestos, Teflon V' Ring or Teflon Rope and Glass Tube Packing can be Graphited Asbestos, Rubber

.~ - Cone, Teflon v ng or Teflon Rope (see Fig..2 & 3).

Top and bottg;n fit'tings are provided with Safety Ball Sealing a'xrar'\'g:em':tlantéib prevent gushing out of liquid and
séas Un_der pressue in case of Glass Tube breakage (see Fig. 2 & 3). Globe type Valve Spindles are previded with
» nd Pins to disengage Ball if gets stck in Closed position.

gor Glass Tube protection against mechanical damage, Twin Mild Steel (Epo:ty »ainted) Protector, Metal Tubz
rotector, 4 - Guard Rod Protector (with or without Wire Mesh wrapping) or 3 - Glass Protector can be provided.

’:::Lg%ro l:(e:vel Gauges are normally not recommended for Pressure and Tem.perature higher than 15 Kg/cm?

—
i
Eo
||
i
|t
s

Fig.-2 :{(Ap f:ﬂ‘hng ) Fig. 3 Botton Fitting
&arwa:h_cci u(’.cmujJ, Offser type, SWoend. Saewed | Handwheel épzraled. Qif-set *ype, Screwed (WPT) end
: Jr}r)\ei. {;z(km V Ring Packing. Safety B 1 Deep Stwlf- -+ throrgh Union, Bolted Bonnet, Rubber Cone Packisg for
NG Box, Veat with Puxg. 4 Gesard Rod Protecior, (iians Tube, Salety Ball, Drainwith Plug, Twin M5 Protector ‘
{
,;/"{ -,
\ ‘1/? v



A N e | SALIENT FEATURES |

CH P : ' «16/19 mm OD (2/3' mm Wall Thickneys) |
R I . z Borosilicate Glass Tube as per B : 3463.

« Visibility is normally 150 mm less than Centre to

! & Centre Distance in case of S(ra-th type Valve: or !
'% i i_/, (et BT ea e D miateriie of
Lot < e Lanvis aboul 3307
P T A TP e ¢
[ H ON LI e o iye Jatanee.
. ' DRI T o
K . r [

; -

P : °
R - : . '
S :
b

,..

F9'4T“b‘“a"'-4?"2’Gause(Slees‘ePa:deockts.rp-z) gf-lnte rmed: 212 Suppen iStight T
i Hangede-nds,SlewePadedCoddorDrah Twin MS Protector. ] l of Centre ic Ce’(‘.'?. DiSonaeInon e
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MODEL NUMBERS OF TUBULAR LEVEL GAUGES

e even TR A e——— el

e

. I T macanns s e e

81355 Tube Pressure Type of ~ Typesof Valves . Top Valve B« ttom Valve - Matalai of - Special ‘
Class . Ptotectorv &Oomhlmﬂons -Design : Design ...  Fittings- - Features

. Nominal: 0. No Potector. 1. Oﬁ-settypeat’l “0. Withois: Vakes ™" *" 1."Guninetal * (Spherical 7 * ..
‘Presswe” ~ 1. TuinMS | atTopand B o 485304 Unlon, Scale, -

'g"/l\w!(g/c:* 2. ThreeGlass - Bottom .- Fandw . .6.85316 - Heating L

 3.4Bes .- 4Suaightty,» Operatd . 7.Casthon. - amangements, - { !

N3 Kgfemt GardRod 3t Topand - zzaobenpe.' B Caton. Inemedate &
: 4. MS Guard Bottord ;. . . Wtlewer . . " Steel - % Support, IBR

. Rod - T 7o Operatd . . 9. Others ~; - Certificate, etc)

5 MSTubc T T 3. Giobe type, Push {including . - ' .

6. Brass Tube o Button Operated -~ PUC/

9. Other 6. Skeve Packed Polypropylene)

P ST
¢

[

Sin, 5 i ‘
ce improvzments are made from txme to time Specxftcat\ons are liable to change without notxce

LEVCON INSTRUMENTS PRIVATE LIMITED

Rajkamal, (6th Floor), 13 Camac Street, Calcutta : 700 017
Telephone : 40-&027 40-3077 Telex : 0214226 LEV IN Cable NEWBORN, CALCUTTA

,;BOMBAY S HYDERABAD -
3ul I’ro.opnmat,mmbers R . D11 IDP: Fatancheru
1, Suren Road, Aixtheri East - ' 'Dist Medak
Bombay : 400 093 - ’ Pin : 502 %9 '

TTf:zph%ne (022) 6363015, Grara : CONLEV BOMBAY - | - Andhra Pradesh, | .
cex: 01179333 LEV.AN | Telephone (03453) 3173, Gram : LEVCON 50 " &

”: B ¢y, .
18, G { ()] 039 )) Des:gncd by S. Bose. 112/5 Selirmmiir Road Calentta - 700 121
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: “PUNJAB STATE ELECTRICITY ATIALA
PROJECT: 2 X 250MW GHTP LEHRA MOHABBAT THERMAL POWER
PROJECT STAGE - I, UN'TS 3 & 4
o ‘—@ TCE CONSULTING ENGINEERS LIMITED
o OWNER'S BANGALORE
CONSULTANT
C | BHARAT HEAVY ELECTRICALS LTD.
FOWER SECTOR
: PROJECT ENGINEERING MANAGEMENT- NEW DE|_HI
o . ENGINEERING SUB | FICHTNER CONSULTING ENGINEERS(INDIA) PVT. LTD.
.| CONTRACTOR: | coNTRACTOR: CHENNAL.
- BANACO . BABUBHAI NAROTTAMDAS & CO.
VENDOR ‘BANACO HOUSE’ P-1, CAMA INDUSTRIAL ESTATE,
WALBHAT ROAD, GORESAON (EAST), NIUMBAI - 400063
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TECHNICAL DATA SHEET

Body (Non-wetted Parts)
Float

Float assembly

Flange

Flange connection size

Extension Rod

8.0 Switch Housing
Switch Housing Cover
Enclosure Weather proof
Electrical Cable entry
9.0  Switch

Type of Switch
No of Contacts

Switch contact rating

BANACO DOC NO : BNC/A/1115/DS/40-09
BABUBHAI NAROTAMDAS & CO. REV NO * RO
BANACO House, P-1 Cama Ind Estate, DATE . 5/4/2006
Walbhat Road, Goregaon (E), Mumbai - 400 063 |DESCRIPTION : MAGNETIC FLOAT OPERATED
Phone: 685 1386, 699 7530 Fax: 022-635 2182 LEVEL SWITCH
BHEL DOC NO :P.DC-226-174-A061 SHEETNO.  : 30F 4
P&1 DIAGRAM NO. : BNC/4475
1.0 Make ! Levcon
2.0 Model : LS 31442-62
3.0 Type 1 Magnetic Float opearated type
4.0 Service 1 For Caustic Tank
CW Leak chlorine absorption system
5.0 Tag No. P LS-3&LS-4
6.0 Mounting : Internal Caustic Tank side Mounted
7.0 Float & Float assembly

1 85304

1 SS316

1 SS316

1 S5304

: BO NB ANSI 150# RF Drilled to B 16.5

: S5 304, 10Cmm

5S 304/Aluminium

: WP- IP66

¢ 1/2" NPT(F) One

¢ Microswitch

2 Nos SPDT

: 5A,240VAC 1Ph, 50 Hz/0.25 A 220VGC

iR
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TECHNICAL DATA SHEET

BANACO

DOC NO : BNC/A/1115/DS/40-09

BABUBHAI NAROTAMDAS & CO. REV NO : RO
BANACO House, P-1 Cama Ind Estate, DATE : 5/4/2006
Walbhat Road, Goregaon (E), Mumbai - 400 063 [DESCRIPTION : MAGNZETIC FLOAT OPERATED
Phone: 685 1386, 699 7530 Fax: 022-685 2182 LEVEL SWITCH
BHEL DOC NO :PE-DC-226-174-A061 CHEET NO. : 40f4
P&I DIAGRAM NO, BNC/4385

10.0 Max. working Pressure : 10 Kg/Sqg.cm (g) -
11.0 Hydraulic test Pressure 1 20 Kg/Sq.cm (g)
'12.0 Max. Working Temperature : 50Deg C

13.0 Differential : 30mm +/-2mm Fixed

14.0 Accuracy T +/- 2mm

15.0 Media : 20%Caustic

16.0  Specific Gravity 0 1.226

17.0 Caustic Tank Elevatior

17.1  Process normal level : 2150mm

17.2 Process Pressure ¢ Atmospheric

17.3  Nozzle Elevation for high alarm : 2400mm

fevel
17.4 Nozzle Elevation for lcw alarm : 300mm
level
18.0 Quantity i 2 Nos
{1 No for High alarm & 1 No for Low alarm,

19.0 Testing ! As per approved QAP

20.0 Catalogue 1 Attached

/ e
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Float Operated Magnetic Level Switches

LS Series Magnetic Level Switches are specially suitable for high and low level signalisation or
automatic level control (by startirg &. stopping pumps or opening & dlosing of valves) in pressurised
or non-pressurised vessels. Horizontal mounting type directly on vessel or on Extemal Chamber.

Features :

e Magnet.c Transmission. Switch entirely
glandless. Switch housing non-rotatable
(rotatability not desired in case of horizontal
mounting).

e Suitable for horizontal mounting.

e Adiustahle Differential Attachment for higher
differential.

« Float with extension Rod for Longer nozzles.

o Level switch with extended Tail-Piece &
Counterbalance Weight for high pressurc
app ications.

e Fulcrum Gnuard with Neoprene Bellows in
casc of hquids having suspended matters
(mac temp. 70°C).

+ Extemal Chamber for installation of Level
Switch outside main vessel with 1" NPT(F)
or 1°'SW (or flanged) vesse! connections at
top & bottom or at siies (thro' bent pipes).
Chamber is normmally 6°NB (can be &"NB —

-spedial spplication) — fabricated, - - - -
Miniature Mode! complete with 2M Cable.
Snap acling/A’r Break type contacts o
Microswitches. :

+ |IBR/LLOYDS Certification (f require 1).

s CMF'I Certification CCE/DGFASLI approval,
BIS icence for Flame-proof Level Switches
uncer Gas Gr. lIA, 11B (152148:1981).

Applications :

Level Alams & Controls for Storage Tanks, Steam Drums etc. in Power Plants, Petrochemical Plants
& Refineries, Chemical Plants, Paper Milis, Sugar Mills etc.

Principle of Operation :

With the rise of liquid level, the float moves up thereby lowering the tailpicce (and Vice versa). The
tailpiece magnet, by principle of repulsion pushes a magnet inside Level Swi.ch Body. The Magnet

makes or bfeaks contacts (Air-break type) or operates one or two Microswitches. Switches operated
by snap action due to principle of repulsion. ‘

Snecifications :

1
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Materials of Construction

Enclosure Class

Vessel Connection

Pressure Rating

Temperature Rating

Specific Gravity
Differential
Contact Type

Contact Rating

Cable Entry

Vent/ Drain Connection :

o

Body 1SS 304/ SS 316/ Gun Metal/ Ebonite/ Teflor/ PVC.
Float . SS 304/ SS 316/ Ebonite/ Teflon, ECTF®/ FEP Coated
If required. ’

Chamber : Carbon Steei/ SS 304/ SS 316 / ECTFE/ FEP Coated/
Lined , Rubber lined if required.

Cover - Aluminium / Stainless Steel / Ebonite.

Weatherproof to P66 or weatherproof & flameproof (o Gas Groups |,
HA, 1IB or IIC as periS 2148 : 1981).

Levcon Standard Flanges (92 mm Sg.or 120.5 mm dia round X 11 mm
thick having 4 nos. 14 mm dia bolt holes at 92 mm PCD n case of pre-
ssure upto 10kg/cm?. 140 mm dia X 22.7 mm thick having 4 nos 17.5
mm dia beit holes at 105 mm PCD in case of Ebonite/Teflon/PVC type.
82.5ram Sq. X 9.5 mm thick having 4 nos 9.5 mm dia boit holes at
82.5 mm PCD in case of Miniature type) or as per |3 /BS /ANS| /DIN
Standard (min. 65 NB).

Flanged / Screwed/ Sw in case of Extermnal Chambers.

110 Kg/Cm? max (75 Kg/Cm? ma.. in case of flarneproof models). Ple-
ase refer to us in case of higher pressure. Max. 0.4 Xg/Cm? in czse of
Ebonite, 0.6 Kg/Cm? in case of Teflon / PVC and 5 Kg/Cm? in case of
Miniature Model.

500°C tnax. ar higher and - 200°C min. with Intermediate Chamber

-

“(max. 2710°C for standard modeis).Max 55°C i <ase of Ebciite, 80°C

in case of Teflon / PVC & 150°C in case of Miniature Madel.

0.75- i.2.-3pecial Floais foi other Speciiic Gravitics and Interface
Apgications.

12mm £+ 2mm (higher where extension rod provided) 17 & 2 mm
When Fulerum Guard with Neoprene Bellows provided.

Air Break Type (1INO+1NC) ¢ r Microswitch (1 SPDT or 2 SPDT)(Stan-
dard or Hermetically sealed Microswitch having Silver/ Gold contadts).

Air Break Type : 2A 8t 250 VAC/2A at 24 VEC.

t

Micro Switch (standard type) : 5A at 230V AC/4A at 24V DC {please
referto us in case of special or Her-
rmetically sealed microswitches),

¥", %7 NPT as standard | other types when required.

As required (where External Chamber provided).
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MODEL NUMBER OF FLOAT OPERATED MAGNETIC LEVEL SWITCHES

s ] ] S

Type of Switch  Typeof Pressure Matesial Typ-~of Material of Type of FI-
Box. Design  Class of Body Switch  Float Assy. oat Assy.
i
1.Slandard 1.Standard 1 .Nominal Pr. 1.Gunmetal 1. Mcroswitch 4 58S 304 1.Siandard Special
: Type. {1-SPDT) Features,
3. Weather- 2.5d. vith 455304 ™ 6 SS 316  2Wih Stra-  If any{Spe-
proof. Extended 410415 kg/em? 2 Microswitoh ight Extn.  cial Fla-
Tail Piece. 6.55 316 "2 (2- SPDT) 7. Ebontte Rod. nge, Spe-
S.WP+Flame- 5.20130 kg/om? cial Mata-
proof (I, 1A, 3.intermedi- 7. Ebonite 4 Al break 3. Others 3. With Extn. rial, Spe-
1B). ate Cham- 6.50/60 xg/cm? (1R O+1NC) includi g Rud Bent  cial Desi-
ber type 9 Others Teflon. Teace. gnetc)
7.WP+Flame- (High Te-  7.80/110 kg/cm?
proof (IIC). ™~ mp.) *1.Non-Wet- A With Extn.
8. Extra High Pr. fed pants Rod Bent at
4 Intermdiate normally Rignt Angle.
Chamber ty- in Adumin-
pe with Ext. um in ca-
Tail Pc. se of Min. S.Adjustable
type/Tefi- Differential
Sint.Chamber on. Type.
Type (Low
Temp.) °2 Non-Wet- 6. Miniature
ted parts Type.
6. As wbove but normatty
wihExtTelPe. — 7 ’ T iIn85304

8. Miniature Type

N.B :1. Pressure Class 4,5,6,7 are basically 150/300/600/300 ANSI rafed & hence mex.pressure may
be higher than indicated.

2. All Combinations not possible . Please contact us in case of doubt.

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

Hegd Office Address : “RajKamal” Bldg, 6" Floor, 1§‘~Eamac Street, Kalkata - 700017, Tel : —1
(033)2283-2764/66, (033)2280-7180 Fax : (033)2232-2719/2280-9645. E-mai! : I vconh@vsnl.net. J

(VAL Yo ilEr.

Mumbai Branch Address : 301, Protprima Chambers, 1 Suren Road,Andheri East, Mumbai-400093, l
Tel :(022)2683-2127/ 2683-3015, Fax : (022)2083-3015. E-mail : levconm@vsnl.nzt,
www lecongroup.com.

LI/LS/01 ( Dt. 17.06.2003).

(o8]
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OWNER: PUNJAB STATE ELECTRICITY BOARD PATIALA

2 X 250MW GHTP LEHRA MOHARBAT THERMAL POWER

i m——

Bifer

PROJECT:
PROJECT STAGE —il, UNITS 3 & 4
@ TCE CONSULTING ENG'NEERS LIMITED
BANGALORE
OWNER’S
CONSULTANT: _

BHARAT HEAVY ELECTRICALS LTD.

POWER SECTOR
PROJECT ENGINEERING MANAGEMENT- NEW DELHI

ENGINEERING SU3

FICHTNER CONSULTING ENGINEERS(INDIA) PVT. LTD.

| CONTRACTOR: | ¢ ONTRACTOR:- CHENNAI.
BAN AOO BABUBHAI NAROTTAMDAS & CO.
 VENDOR ‘BANACO HOUSE’ P-1, CAMA INDUSTRIAL ESTATE,
WALBHAT ROAD, GOREGAON (EAST), MUMBAI - 400063
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TECHNICAL DATA SHEET

|BANACO

Power supply

Weight

Reference document

v DOC NO BNC/A/1115/DS/40-11
BABUBHAI NAROTAMDAS & CO. REV NO RO
BANACO House, P-1 Cama Ind Estate, DATE : 5/4/2006
Walbhat Road, Goregaon (E), Mumbai - 400 063 DESCRIPTION : CHLORINE RESIDUAL
Phone: 2685 1386, 5699 7530 Fax: 022-2685 2182 ANALYSER FOR CW SYSTEM
(PORTABLE TYPE)
v BHEL DOC NO :PE-DC-226-174-A063 SHEET NO., @ 30F3
- IP&IDIAGRAM NO. : BNC/4472
: 1.0 Make : Alldos Germany
2.0 Type ¢ Photometrical measuring
3.0  Qty. ¢ 1 No for CW Chiorination system
4.0 Model : Allcon Test 310 -105 N Version
5.0 Electronics ! Microprocessor controlled energy saving CMOS
6.0 Display 4 line,16 character LCD
7.0 Measurinc. Range : 0.03-5.00 PPM
.8.0 Memory capacity about 17 Measuring results
9.0 Enclosure : 52 x121 x 252mm ABS IP65
10.0 Admissib.e Ambient Temp. 5Deg Cto 45 Deg C
-11.0 Admissible Storage Temp. : 15 Deg Cto 25 Deg C
for reagents
12.0 Operation : Membrane Keyboard with 4 Keys

9V Alkaline monoblock battery

600 Gms Approx

Each Allcon test 316 N version (Portable Type measuring Kit) composed of :-
Plastic case storage case including Vials & Measuring tools, cleaning brush.
Reagent Sets & Buffer Solution 549-201 for 350 analyses

Cataloguc for Allcon Test 310
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to check your water

You don't need much experience

Thanks to the high operation convenience combined with
simple, multilingual plain-text operator prompting and a
large display you will be capable to test your water quickly
and reliably even without any special experience.

If you have some experience in testing waters, however,
" you can simply quit the operator prompting by chosing the
expert mode or the profi-mode.

All measured values are well reproducible

We don't leave anything to chance: precisicn means to us,
that your measured values are highly accurate and well
reproducible. Check your sample water again: you will
always have the same result with high accuracy. In addition,

_the modern and handy analyzing unit provides long-term
stable measured values.

" Keep from being disturbed...

Does your water sample show some turbidity? Is external
light influence impossible to avoid during measuring?
Maybe the light source of your Photometer is a little bit aged
already?

No problam, as due to our patented four-beam measuring
principle the compact p.iotometer Alicon Test simply
compensates those disturbing influences. The combined
effect of ultra-modern optics and high-performance
microprocessor electronics prov.des measuring results
within a few minutes or even seconds.

ALLDIOS

Allcon® Test 310

A convenient, quick and precise way

Being mobile and flexible with Alicon Test

The large the variety of water contents to be tested, the
extensive the application range of the photometer. Wether
itis used as a ui't for laboratory analysis or as a mobile
compact measuring unit: Alicon Test is prede: tined for the
adjustme 1t of stutionary measuring systems, the monito-
ring, rout ne checking and measurement recording of

® swimriing pooi water,

drinking water,

ground and surface watsr,

industrial process water and service water as well as

slightly poliuted waste water.

Highlights overview
@ for operators without experience: simple multilingual
plain-text operater prompting

@ for trained persons: operator prompting can be
switched off by expert mode or profi-mode

‘@ mability by handiness

¢ automalic zero point adjustment by pressing a key,
error detection, real time clock

® upto 17 parameters can be measured

® additional electro-chemical pH measurement with
temperature compensation of the complete pH-range
(0-14) and redox potential

interface RS 232 for printer or PC

@ favourable price-performance ratio of the reagents for
the analysis.

www.alldos.de
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Allcon® Test 310

A convenient, quick and precise way
to check your water

Design Variants

Fora wide variety of different applications Allcon Test is
being delivered in three versions:

@ Bversion (especially for swimming water):
for photometrical determination of aluminium, chlorine,
chlotine dioxide, cyanuric acid, iron, ozone and pH.
" Power supply: 9 V monoblock battery assures the
memory capacity for approx. 100 measurements

® N version:
for photometrical determination of aluminium,
ammonlum, chlor, chlorine dioxide, cyanuric acid, iron,
-fluoride, nitrate, nitrite, ozone and pH.
Power supply: 9 V monoblock battery assures the
memory capacity for approx. 100 measuremer.ts

@ Sversion:
for photometrical determination of aluminium,
c ammonium, chlor, chlorine dioxide, chrome, cyanide,
-cyanuric acid, iron, fluoride, hydrazine, manganese,
nickel, nitrate, nitrite, ozone, pH and phosphate.

With BNC socket and single-rod pH/NTC- or redox-slec-
" trodes for electrochemical measuring of pH value with
.. lemperature compensation «-:d redox potential,
RS 232 interface (socket) for printer or PC.
Power supply: a set of accumulators with charger is
integrated for the increased power consumption of the: sin-
gle-rod electrodes.

Alicon Test N
in the storage case

Allcon® Test in plastic case including vials
and measuring tools

Order No. Descrlpti;h .

‘310-055 “ < | 1 version with 9 V monoblock battery
. 310-105 | 11 version with 9 V monoblock battery
.,’,310-205 5 version with built-in accuinulator,

including loading adaptor

Opto-electronic four-beam measuring principle

Iﬁlumlnluml [Ammonlum\ |Cyanld1| [Cyanuric aid] IChIorlnel

| Chlorine dioxide | |Chioride| |chromium| |iron| | Fiuoride| |Hydrazine|

| Manganase—l [Nickeﬂ LNltrateJ lNitrlte| IOzr.Bl IPhosphateI I_plj‘

reference receiver

liaht ravs

electronics platine
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Technical Data

Alcon‘f" Test 310

A convenient, quick and precise way
to check your water

Measuring Parameters and Measuring Ranges

i i g
REANCRONS:

autom, switching off

further funct;ons

1
i

i R et R

photometrical measuring:
after 45 seconds
electrochemical measuring:
after 80 seconds

real-time clock, automatic zero poin
adjustment by key pressure,
indication in mg/! or ppm,

operator prompting can be switched
off by expert mode or profi-mode

Parameters o M;aéuﬂhg i’ing‘o sei
optics patented four-beam principle with photometrical measuring
carrier frequency technolagy .
. . aluminium 0,02 - 0,5 mg/l(ppm)
electronics microprozessor-controlled, energy- .
saving CMOS technology ammontum 02 - 30 wmg/l(ppm)
. . chlorine 003 - 50 mg/l(ppm)
display :L%Z:S;;?é'-leglble LCD, (free and combined) 7
4 lines, 10 characters each chlorine dioxide 005 - 10,0 mg/l(ppm)
operation membrane-keyboard with 4 keys, chlond'e 1 - 100 mg/i(ppm)
' plain-text operator prompting in chromium 002 - 05 mg/ll{ppm)
English, German and French cyanide 0,01 - 0,7 mg/l (ppm)
memory capacity for about 17 measuring results cyanuric acid 1 - 200 mg/l(ppm)
vials 22mm @ iron 0t - 12 mg/l(ppm)
enclosure 52 x 121 x 252 mm, materia.: ABS, fluoride 01 - 20 mg/(ppm)
o IP 65 hydrazine 0,05 - 3,0 mg/l{ppm)
adm. ambient temp.| +5°Cto + 45°C manganese 007 - 40 mg/l(ppm)
aan storage temp. | + 15°C to + 25°C nickel 0,07 - 40 mg/(ppm)
of reagents nitrate 05 - 300 mg/l(ppm)
weight about 600 g nitrite 0,02 - 10 mgl(ppm)
ozone 0,03 - 3,0 mg/t(ppm)
pH 6 - 85 pH
el phosphate 0,07 - 45 mg/l(ppm)
2L’ MR 3
power supply Allcon Test B and N; electrochemical measuring
. 9 \{Alkaliqe rponpblock battery, pH 0 - 14 pH
z:(a(::-atre‘xte indication for battery Redox 1200 . +1200 mV
Alicon gest s: temperature -20 - +80 °C
h le accumulator, .
:::ic::ig:: ?o:agc:r,:t:‘lat:: charge Technical data subject to change without notice
interfaces RS 232, 4800 baud, 8 bit
(Allcon Test S) BNC socket for single rcd pH- and
redox-elestrodes,
socket for temperatur sensor
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Alicon® Test 310

A convenient, quick and precise way
to check your water

Reagent Sets and Buffer Solutions Accessories
: v » N;ihiber of Order no. Description - -
analyses - - . :
oH - 200 310-300 - storage case for Allcon Test including

‘rials, measuring bowl, cleaning brush,
dosing syrings set of standard bulbs

chlorine 350
(free and total)

also for chlorine dioxide
and ozone

chemicals case for N version
including collecting bottle and diluting
water, without chemicezls

free chlorine 350
chemicals case for S version
including coliecting bottle and diiuting
water, without chemicals

additional reagent 1" 150
for chlorine dicxide

nitrate . 200

c¢hemicals case for N version

aluminium , 200 fJlly equipped including all necessary
iron 200 chemicals
’*” ammonium ‘ 250 '2"549-/12"0 "'..| chemicals case for S version
\ - . N S * fully equipped including all necessary
o hydrazine T 200 A ses ... Chemicals
Bl manganese 220
% chrome 150 Electrodes
. ; ; 2 312-101. - | single-rod pH electrode with temperature
4 5B nickel. 50 FEPTaNat sensor, pH 0-14, with 1,0 m coaxial cable
i nitrite 220 " ..~ | and BNT connector
¥l phosphate 200 313-101 | single-rod Redox lectrode , +/- 1200 mV,
. . o with 1,0 m coaxial cable and
chioride 200 ’ ‘ BN connector
additional reagent 1" 200
for ozone Pfin*,e',
additional rea_ge.nt 2" 350 336100 printer,
for chiorine dioxide i accumulator with mains adaptor 230 V,
cyanide 200 R paper width about 57 mm
fiuoride 250 336:500 - | printer paper, 5 rolls
cyanuric acid 200
g 2 additional reagents only in presence of chlorine or together vial set standard, consisting of 5 standard
X with 549-201 vials without labelling and 5 covering zaps
i . oo vial set special, consisting of
- Further testing kits - 5 vials marked with 1 x "Cl,-1",
. 4 . _ _ Lt o 1 X "CI2-2'. 1 X "NH‘-, 1'/( r.F'euI 1 X npo‘n
Orderna ¢ "% Number of R T | and 5 covering caps
- analyses”
Water hardness quick test A
(can be used without Allcon Test)
22 total hardness 500
" residual hardness 340 ALLDOS Eichler GmbH
Reetzstrale 85 - 76327 Pfinztal (Sullingen)
Tritrations set for determination of acid cupacity Postfach 1160 « 7€318 Pfinztal
(can be used without Allcon Test)
f?j;‘ - Tel. +497240610/Fax +4972 4061 177
R4 5 : .
AL 1 titrations set | 200 E-Mail: alldos@alldos.de
www.a ”dO S de ® 2000 by ALLDOS Eichler GmbH
[ -
. o "
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OWNER: PURJAB STATE ELECTRICITY BOARD PATIALA

PROJECT:
PROJECT STAGE - 1I, JNITS 3 & 4

2 X 25UMW GHTP LEHRA MOHABBAT THERMAL POWER

e TCE CONSULTING ENGINEERS LIMITED
OWNER'S BANGALORE
| CONSULTANT:

'.—

S AN
BHARAT HEAVY ELECTRICALS LTD.

< H”ll POWER SECTOR
PROJECT ENGINEERING MANAGEMENT- NEW DELHI

ENGINEERING SUB

FICHTNER CONSULTING ENGINEERS(INDIA) PVT. LTD.

CONTRACTOR: | ¢ ONTRACTOR: CHENNAL
BANACO BABUBHAI NAROTTAMDAS & CO.
VENDOR ‘BANACO HOUSE’ P-1, CAMA INDUSTRIAL ESTATE,
WALBHAT ROAD, GOREGAON (EAST), MUMBAI - 400063
Prepar | Checked | Approved by | TITLE: - ]
ed by by ]
PBP VKM DRK SOLENOID VALVE
BHEL DOC NO. - DOCUMENT NO. - REV. -
PE-DC-226-174-A058 BNC/A/1115/DS/40-06
| (SHEET 1 OF 3) RO

& = MAY 2006
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TECHNICAL DATA SHEET

BANACO

BABUBHAI NAROTAMDAS & CO.

BANACO House, P-1 Cama Ind Estate,

Walbhat Road, Goregaon (E), Mumbai - 400 063
Phone: 685 1386, 699 7530 Fax: 022-685 2182

DOC NO : BNC/A/11158/DS/40-06
REV NO : RO
DATE : 5/412006

DESCRIPTION : SOLENOID VALVE

BHEL DOC NO :PE-DC-226-174-A058 |SHEET NO. :30f5
P&I DIAGRAM NO. : BNC/4472
10 Make ! Rotex
2.0 Model : 20121-6-4R-B2+240V AC-15
3.0 Sérvice : For Evaporator Make up Water
CW Chlorination system
4.0 Tag Nos : V-72 &V-73
5.0 Quantity ! 2 Nos
6.0 Type 1 2/2 Direct acting, Normally Closed, Low pressur
7.0 Fluid : Water
8.0 Orifice : NW 6mm
9.0 Flow Factor ¢ 12 Kv
10.0 Working Pressure : 0-4Kg/sq. cm
_ 11.0 Connection : 1/2" NPT (F)
12.0 Body Material : Brass
13.0 Trim & Spring Material : SS 316
14.0 . Operation : Direct
15.0 Colil Voltage : 240V AC
16.0 Coil Insulation : Class 'H'
17.0 Coil Size : I
18.0 Coil Type : Air Cooled -Terminal Box IP-67, 3/4" ET
"~ 19.0 | Degree of Protection : IP-67
20.0 Catalogue ! Attached

A
117
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AYPEJ ERESSURE

Hlsim

{TYPE PRESSURE TYPE PRESSURE

-)‘Ao....

20120 0-2bar 20122 0-2 bar 20124 0-0.3 bar it
NC 7 _ A
20121 O-6bar 20123 0-1.5bar *UJ%J ‘
¢ 2
I
NO 7,
1

JORDERING CODE

For options available : Refer page E-5 for c; page E-3 for a.

) VALVE CODE ¢

« Line mounted vaive.
« Normally Closed/Normally Open operation available.

»

Special versions may te developed on request.

*

Manual actuator options are not available.
-0
Suitable for vacuun. up to 10 Torr.

Suitable for air, water, gas, liquid oil diesel kerosene, L ?G,
naptha,CNG.LDO,Fuei gas,‘urnace oiletc.

*

| TYPE {INLET | OUTLET |
120120,20121,20122,20123| 2 -
2024
\‘20210’“ 11 2

Note

(1) Construction-ii for vaive type 20210 only.

Specifications are subject 10 change without notice.

E-10

: TYPE SUFFI )r»—m:a}» CH — R -
| , 0 @ i
OR!FICE}&PORT CONNECTION] | BODY&INTERNAL ] {maNUZ L_OVERRIDEH SEAL
Smm| 5.1 SIZE | 8SP NPT I
6mm| 6| 14" | 26 2R
smm! 8/ 38 | 36 ' 3R
fomm| 0] w2 | 46 | R |
12mm 12
C‘: SOLENO D CODE 'For options available : Refer page E-5. i+ Neea not be specified while ordering
ORDERING EXAMPLE
Standard Version  20122D-8-3G+24V-DC FHMBADEEE
Special Version 20122F-8-3G-B3-52+24V-DC-22-H ST : i
A AR e .
& o] Lo
4D .7 . E _F G | AT ,
1I4' 10.5 17 40
14 105 17 50
114° 105 17 48
_3/8"OR1i2* 105 17 50 S P
38"OR1/2° 105 17 @62 _
R 105 14 50
14 105 18 @52 :
M"ORIZ 14 14 50 < 5 <
38"OR 12" 14 14 62 C oy o 0
5 ;38"OR12" 14 14 50 i SR 1 s Ly
58 MBORVZ 14 14 62 R ur” | -
65 3/8"OR1Z 14 14 50 S R L
58 38"ORW2 14 14 62 - 8 : 8
.65 3BOR12° 14 14 50 =
58 38 ORUZ 14 14 &2 onstruction Constructicn i
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PUNJAB STATE ELECTRICITY BOARD PATIALA

2

PROJECT:

2 X 250MW-GHTP LEHRA MOHABBA
PROJECT STAGE - Il, UNN'S 3 & 4

T THERMAL POWER

et

OWNER'S
CONSULTANT:

TCE CONSULTING ENGINEERS LIMITED

BANGALORE

BHARAT HEA'VY ELECTRICALS L.TD.

POWER SECTOR
PROJECT ENGINEERING MANAGEM

ENT- NEW DELHI

CONTRA

CONTRACTOR: ENGINEERING SUB FICHTNER CONSULTING ENGI

CTOR:- _CHENNAL.

NEERS(INDIA) PVT. LTD.

'BANACO

VENDOR

BABUBHAI'NAROTTAMDAS & CO.
‘BANACO HOUSE’ P-1, CAMA INDUS

WALBHAT ROAD, GOREGAON (EAST), MUMBAI - 400063

TRIAL ESTATE,
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TECHNICAL DATA SHEET

BANACO DOC NO : BNC/A/1115/DS/40-05
BABUBHAI NAROTAMDAS & CO. REV NO : RO
BANACO House, P-1 Cama Ind Estate, DATE 1 5/4/2006
Walbhat Road, Goregaon (E), Mumbai - 400 063 |DESCRIPTION : DIFFERENTIAL PRESSURE
Fhone: 26851386,56997530 Fax: 022-2685 2182 GAUGE WITH ELECTRIC CONTACT
BHEL DOC NO :PE-DC-226-174-A057 SHEET NO. : 30f3
P&I DIAGRAM NO. : BNC/4472 & 4473
1.0 Make/Product Code : HGuruSouth/060DSSSA2 MEC-0C
2.0 Type : Single Diaphragm type
3.0 Service : For Chlorine gas & Water Strainer
CW & RW Chlorination system
4.0 Mounting : Direct Bottorn Entry
5.0 Dial Size : DIA:150 MM
6.0 Range : 0- 6 Kg/Sq.cm
7.0 Accuracy : +/- 1.5% of F.S.D
8.0 Ambient Temperature : -5° to 40°¢
9.0 Prcess Temperature : 100°%
10.0 Static Pressure : Upto 100 Kg/Sc.cm
11.0 Protection @255 > I P65
12.0 Gauge Connection 1 1/2" NPT (M) x 2 Nos.
13.0 Contact type : Magnetic snap action 1 NO + 1NC
14.0 Switch contact rating : 1A,240VAC 1Ph, 50 Hz
15.0 Material of Construction
Case & Bezel ¢ Aluminium alloy
Diaphragm 1 85316
Movement : AISI 304 SS with internal limits stops for Min &
Max Pressurc
Chamber : AISI 304 SS
Dial : Aluminium black graduation on white back ground
Pointer - : Aluminium blazk Coloured micrometer Zero adjustable
Case Gasket : Neoprene
Window ! Glass 4mm hk
Ovar range relief Plug : Provided
16.0 Tag No. : DPI-1, DPI-2 for Chlorine gas & DPI-3 for water
, CW systern, DPI-4 FOR Chlorine Gas RW System
17.0 Qmv. : 4 Nos
18.0 Testing . As per approved QAP
19.0 Catalogue : Attached

7
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Contact Type P'ressure Gauges:

Contact type pressure gauges are used in controlling and monitoring of
pressure equipment. These gauges incorporate pressure indicators
with electric contact systems. The contacts have either one or two set
pointers, which traverse over the instrument's dial. The contact is
actuated by a pin mounted on the indicating pointer of the instrument.
The adjustment of the set pointers is achieved by means of a adjusting
arm assembly on the window of the instrument. These contact.systems
generate ON/OFF electrical signals at certain preset pressure which can
be transmitted io buzzers, alarms, controi lights, motors, solen id valves etc,

These are suitable for application in chemicel plants, storage ta 'ks, steam
generators, fire hydrant systems, pneumatic transmitters etc.

Technical Specifications:
Dial Sizes: 100mm, 1£0mm
Accuracy (10 ~ 90% cof scale): +/- 1% FSD, +/- 1.5% FSD, +/- 2% FSD (Diaphragm & Differential Types)

Standard Ranges: Refer Table CPG-1 \—.
Working Mre ssure: 10 ~ 70% of Scale (Steady Pressure), 10 ~ 50% of Scale (Fluctuating Pressure)

Over Pressure Protection (Short Duration Only): 10% of scale for all ranges and ali t: pes

Ambient Temperature: -5C ~ 40 C

Temperature Error: +/-0.3% FSD for every 10 C increase or decrease from reference temperature ot 25 C

Contact Type: Magnetic Snap Action

Electrical Rating:

V. =350VAC/240VDC

| =1A

Switch Capacity = 30W / 50VA

Contact Options: 1NO, 1NC, 1NO-1NC, INC-1NO, 2NO, 2NC (Refer Table CPG-2)
Sensing Element: Bourdon Tube, Diaphragm

Element Materials: SS316, Monel*, SS316 (Diaphragm & Differential Types)
Movements: S$304, Brass

Connection Material: SS316, Monel™

Standard Connections: Refer Table CPG-3

Casing Options: Cast Aluminum LM6 Alloy with blow out disc.

Dimensions: Refer Table CPG-4

Dial: Aluminum matte white finish with black lettering.

Pointer: Black finished Aluminum micro adjustable. : .
Window Options: Toughened glass, Acrylic.

Weather Protections: |P55

Mounting Options: Refer Table CPG-5

Ordering Procedure: Computer Code Construction 7 8
(See Table CPG-6 for details) 1 3
*Please indicate additional specifications senarately. ‘ 4
Table CPG-6: Ordering Procedure 2 5 6
A2 . 3 .4 5 6 7 8
Dial Size ) Type Element Mat Movement ‘Conn.Mat V Case ‘ Entry-Mounting ‘ Elec'tri;:Coptacrtr
04=100mm . Pleindustrial Type ~ S=8S316  ©=G5304  $=SS5316 A=AlAloy 1= Bottom - Suface | MEC-O=1NO
06=1§Qrp[p>§mSl:ﬁCheﬂmical Seal Type M=Monel _ N=Brass M=Monel ‘ 2= Bottom - Direct MEC;C=5N(.:
| DD=Differential Type : =SS with Silver foil"* ‘ 5= Buck - Flush Panil MEC-OG=1NO, INC
__ | DP=Diaphragm Type E=SS with Teflon foil’" A 4 ,6=Back-Direct  MEC-CC=1NC,INQ
B S . . ., 7=Bottorn - Pipe /MEC-00=2t10
i 3 i 3 _ MEC-CC-2NG_|

** Applicable Only for Dizphragm Type

8rPG-2
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i
Table CPG-1: Standard Ranges
Industrial Type Diaphragm Type .
Range Kg/em’ Bar mmWC | mBa ’
0-~16 . : 0~1000 |0~ 1( ;n
0-25 . JEE 0~ 1600 | 0~ 1¢ !
0-4 : . 0-~2500 | 0~ 28\ {
0-6 . . 0 ~ 4000 0~4()
0-7 . : 0-~6000|0-~6¢ ;
0-~i0 . . :
0~ 16 * * Cut Out For
0-~21 . . Panel Mounting
0~25 . .
04 - - Table CPG-2: Co 5 ]
0-60 . . able LPG-2:LO | 1225
0-100 . . - ‘]- ,_
0~ 160 . . . :
@ 0 - 250 : : ¢
0 ~ 400 , . .;
‘\” I 0-~600 . .
T _o~1000 . : |
-1-06 . - :
_1 - ‘ - -
-1-15 . N
-1 ~ 3 - .
: | .-1~5 . .
! 1~6 . . ‘ |
-9 . * " Type: Single NC Contact i
1-~15 E . - Model No: MEC-C
H e Function: Peinter Breaks :
} v
t i
f ; {
A

; Type: One NC - One NO
: Model No: MEC-CO
i Function: Pointer Breaks
{ Pointer Makes | 1
t
§ Table CPG-3: Standard Process :
| Connections
- | DiaiSize | 100mm | 150mm i I
{ Connection i
12Z'NPTM - -
1/2°BSPM - -
M20"1.5M - .
M18°1.5 M . .
IB'NPTM . -
8*BSPY! - .
VBNPTF . -
A8"BSPF . .
14°"NPTM . - .
¥ | 1/4°BSPM D .
A 1/4*NPTF - -
1/4"BSPF K -
1/8°NPTM . .
1/8°BSPM - .
1B'NPTF e ] .
“1/8*BSPF L. S e
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TECHNICAL DATA SHEET

. |BANACO
'|BABUBHAI NAROTAMDAS & CO.
BANACO House, P-1 Cama Ind Estate,
Walbhat Road, Goregaon (E), Mumbai - 400 063
Phone: 2685 1386, 5699 7530 Fax: 022-2685 2182

BHEL DOC NO :PE-DC-226-174-A056

DOC NO : BNC/A/1115/DS/40-04

REV NO : RO

DATE : 5/4/2006

DESCRIPTION : Temperature Gauge
(Rigid Stem)

SHEET NO. :3to4

BNC/4472, BNC/4475

1.0 Make / Product Code
2.0 Type
3._0 Service

4.0 Sensing element
5.0 Dial Size
6.0 °  Max. Process Teinperature
7.0 Instrument Range
8.0 Quantity
9.0 Tag No.
10.0  Colour (Dial/ Numerals)
11.0 Pointer Assembly
12.0  Front Ring Assembly
13.0  Accuracy

-14.0  Repeatability
15.0 - Over Range Protection
16.0 Gauge Enclosure
17.0  Mounting

18.0  Bulb Diameter
19.0 Stem diameter
20.0 Immersion length
21.0 Extension Length
22.0 Total Stem length
23.0  Process Connection
24.0 Thermowell process
connection size and type
25.0  Material of Construction
Case & Bezel
Connection
Bourdon
Movement
Joint
Dial

Pointer
window
Bulb & Stem
Thermowell
Blow off Disc
. Gasket
26.0 Test
27.0  Catalogue

P&I DIAGRAM NO. :

HGuruSouth/06HR25252 & 6

Mercury in steel (Rigid Stem)

For Chlorine Ligtid Pipe Mtd of CW

& Caustic Tank Leak chlorine absorption syscem
Mercury

150MM Dia

65 Deg C

0-120Deg C

3 Nos

¢ TI-1, TI-2 & Ti-7

White/Black

With Micrometer adjustment
Bayonet Lock Type

+/- 1% of Ful Scale Deviation
+/-1.0% of Span

125% of F.S.D

IP 65 as per 1S 2147

Direct Bottom for TI-1 & TI-2 &
Back Connection for TI-7
12.0mm

: 9.0mm

300mm

50mm

350mm

1/2" NPT (M)
M33X2 Thread

SS 304, Baycret lock type

SS 316

SS 316

SS 304

Argon Arc

Aluminium, black graduation on white
background

: Aluminium, black anodized

Laminated Shatter Froof Glass
SS 316

SS 316

EPDM

EPDM

As per approved QAP
Attached

A/

Z 0,
Vit
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TECHNICAL DATA SHEET

BANACO

BABUBHAI NAROTAMDAS & CO.

BANACO House, P-1 Cama Ind Estate,

Walbhat Road, Goregaon (E), Mumbai - 400 063
JPhone: 2685 1386, 5699 7530 Fax: 022-2685 2182

DOC NO BNC/A/1116/DS/40-04
REV NO RO
DATE 5/4/2C06

DESCRIPTION Temperature Gauge

(Mercury filled)

.. |BHEL DOC NO :PE-DC-226-174-A056 SHEET NO. 4 OF 4
P&I DIAGRAM NQO. : BNC/4472
1 1.0 Make / Product Code : HGuruSouth/04HD2S2S5
2.0 Tvpe : Mercury in steel (Capiliary type)
3.0 Service : For Evaporator of CW Chlorination system
4.0 Sensing element 1 Mercury
5.0 Colour (Dial/ Numerals) 1 White/Black
6.0 Pointer Assembly ! With Micrometer adjustment
7.0 Front Ring Assembly Bayonet Lok Type
8.0 Accuracy +/- 1% of t'ull Scale Deviation
- 9.0 Repeztability : +/-1.0% of Span
10.0 Response Time: : 2-4 SEC.
11.0  Over Rang2 Protection 125% of F.55.D
12.0  Gauge Enclosure [P 65 as per IS 2147
13.0 Mounting Panel Moun:ing Back entry with Mounting Bracket
14.0 Buib Diameter 14.0mm
15.0  Stem diameter 9.0mm
16.0  Immersion length 50mm
17.0 Extensio.: Length 50mm
18.0 Total Stem length 100mm
19.0  Capillary Length 2 Mtr
20.0 Process Connection 1/2" NPT (M)
21.0  Material of Construction
Case & Bezel : §S 304, Bayonet lock type
Connection 1 S5 316
Bourdon SS 316
Movement : SS 304
Joint 1 Argon Arc
Dial : Aluminium, black graduation on white
o background
Pointer Micrometer Type Adjustable Pointer
window 1 Laminated Shatter Proof Glass
Bulb & Stem : SS 316
- Thermowell : SS 316
Thermowell Process Connection i M33 X 2 Thread
Blow off Disc Ethyl Propylene Dimethyl
Gasket Ethy! Propylene Dimethyl
Capillary 55316 Capillary with SS304 Armouring
SR QTY RANGE Max. Proc. SERVICE | Dial Size Thermowell
NO TAG NO (Nos) Temp. MM Material
' Process Inst.
(Deg Cel)| (Deg Cel) |(Deg Cel)
1 [T1-3&T7I-4 A 0-75 0-120 82 Water 100 SS 316
T1-5 & T1-6 2 Anbient [ 0-120 75 Chlorine 100 SS 316
22,0 Test : As per approved QAP
23.0 Catalogue : Attached -

¢

et
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Mercury In Steel Thermometers.

Industrial Type: important Dimensions

These thermometers work on the principle of : ;
differential expansion between mercury ana CA
steel. The mercury is filled in the transmission o .
line, extending into a bulb of specified volume. e

As the mercury in the bulb is heated, it expands
and actuates a volumetric bourdon. The
expansion of the bourdor: is translated into ¢
rotational motion of the pointer through a gear
mechanism. These types of thermorteters are 0
active transducers and do not require any
external energy source to operate. These
thermometers are thus used for all general
industrial apolications. Tt-ese gauges are -
extremely robust in their gonstruction and are ;
very well suited for.field applications. These are &xtension Length , .
designed for the tough industrial requnem ants Immersion Length (1L
and are ~haracterised by:

Immersion Length (IL)
Bulb Length,

® Bourdon Tubes made of creep resistanrt, low hysteresis, alloy steels.

® Capillary bore designed to reduce the temperature error over extended capillary lengths
in remote operations.

» All welded construction o thermal elements.

@ Bimetaliic link, for compensation of measuring error due 10 ambient temperature around
the indicating system in the case.

©® Complete material guarantee.

jcal cifications:
Dial Sizes: 63mm, 100mm, 150mm, 200mm, 250mm
Accuracy (10~90% of scale): 4/- 1% FSD, +/- 1.5% FSD (DS 63mm)
Standard Ranges: Refer Table IVST-1
Working Temperature Limit: ~ 70% of Scale
Over Range Protection (Short Luration Onily):
25% of scale up to 300C, 15% ctscaleup to 400'C , 5% of scale beyond 500 C
Temperature Error: 0.2% of sca ¢ per n.eter of capillary tor every 10 C variation in armbient temperature
from referer we temperature of 25 C
Sensing Element: Bourdon
Element Materials: SS304, Cr-M ) Steel, SS316
Movements: SS304, Brass, SS311%
Buib & Stem Material: SS5316, M!} Monel*
Standard Bulb Diameter: 6mm, 8 um, 10mm, 12mm, 14mm, 16mm, 18mm, 20mm,
Immersion Length: Refer table M -1
Process Connection: Gland Nut, {"srew Thermowell, Flange Thermowell.
Connection Material: SS3186, Mon3 %, TW spec. and materials listed in append x.
Standard Connections: Refer Tabhit MST-2 (Gland Nut)
Casing Options: Cast Aluminum LA Alloy, Stainless Steei (Refer Table MST-3)
Dial: Aluminum matte white finish wit1 black lettering.

Pointer: Black finished Aluminum m <ro adjustahle. Optional Extras:

Window Options: Giass, Shatter pro:f glass, Toughened glass, Acryllc ® Liquid Filling In Case.”
Weather Protections: IP55, IP65. @ Drag Pointer
Mounting Options: Refer Table MST-{ ® Custom Dial Executions.
_ Capillary Options: Refer Table MST-5 ® Dual Scale
Capillary Length: Max. 20m ® Special Ranges
4 .- . ' ]
< . BRI

MST-2



@ Capillary bore designed to reduce the temperature error

Ry

1e pointer was last reset. They are engaged by a small
5 an index pointer, which acts as a guide to the plant

Mercury In Steel Thermometers' lastic window adjustable from front, by using a screw

Industrial Type: Impot
. into consideration, and after ascertaining their

These thermometers work on the princinle of 0

differantial expansion between mercury and ' \ conjuncture with thermowells. Thermowells must

steel. The mercury _is filled in the transmission .ssure, temperature, chemical nature of process

line, extending into a bulb of specified volume.

As the mercury in the bulb is heated, it expands void any accidental error during transport.

and actuates a volumetric bourdon. The iceed 70 ~ 75% of scale, and not drop beiow the

expansion of the bourdon is translated into @ g, Lengn’

rotational motion of the pointer through a gear s the lower side and 650 C on the higher side.

mechanism. These tyoes of thermometers are

active transducers and do not require any

external erergy source to operate. These

thermometers are thus used for all general 3

gstnal applications. These gauges are B
remely robust in their construction and are

very well suited for field applications. These are Extensic

designed for the tough industrial requirements

and are characterised by:

#® Bourdon Tubes made of creep resistant, low hysteresis, ¢

" 57-6 for details)

in remote operations.
® All welded construction of thermal elements.

s ! 6 i 7 8
o ?T.?S"cﬁt::;sif:s‘:;&":ﬁi?z?f;il of Measuring ermor due oy wmt.wat | Case | Enipbiouning  Accessoies
1=88304 & Brass | A=Al Alloy | 1= Bottom - Sudare GF =Glycerine Fill |
® Complete material quarantee. 255316 & 55304 S-65 | 2=Botiom-Diect __ sFesiicone Fil
Technical Specifications: :?r:: itee;l : :;:s; P= Phenolic jjm:?m::;oke . DP=Drag Pointer
Dial Sizes: 63mm, 100mm, 150mm, 200mm, 250mm oo e” P i
Accuracy (10~90% of scale): +/- 1% FSD, +/- 1.5% FSD (5755301 & <5300 o= Back - Direct —
Standard Ranges: Refer Table MST 1 8= Bottom - 80 Diract
Working Temperature Limit: ~ 70% of Scale 9= Bttom - 120 Direct |
Over Range Protection (Short Durataon Only): 0= Botlom - 160 Twect |
%% of scale up to 300'C, 15% of scale up to 400°C , 5%« V= Botiom Spring Mounted,
A= Back - All Angle i

mperature Errcr: 0.2% of scale per meter of capillary fc
from reference temperature of 25 C

Sensing Element: Bourdon
Element Materials: SS304, Cr-Mo Steel, SS316
Movements: SS304, Brass, SS316
Bulb & Stem Material: SS316, MS, Monel® 4
Standard Butb Diameter: 6mm, 8mm, 10inm, 12mim, 14n
Immersion Lengti: Refer table MST-1
Process Connection: Gland Nut, Screw Thermowell, F'a'}easﬂy read.
Connection Material: SS316, Monel®, TW spec. and ma (very useful
Standard Connections: Refer Table MST-2 (Gland Nut) for easy
Casing Options: Cast Aluminum LM6 Alloy, Stainless Ste
Dial: Aluminum matte white finish with black lettenng %
Pointer: Black finished Aluminum micro adjustable. éﬁon
Window Options: Glass, Shatter proof glass, Toughened|
Weather Protections: IP55, IP65.
Mounting Options: Refer Table M3T-4
Capiilary Options: Refer Table MST-5

Capi!lary Length: Max. 20m ‘




'
1

- CompactType: .
These temperature gauges are used in applications, wh
glass thermometers are traditionally used, such as in sn
pipelines. These offer a distinct advantage over liquid in;
thermometers in terms of their readability. The indicating
makes reading much easier, and more accurate. These |
do not require the use of protective thermowells, and cal
directly. The orientation of the head is done.through a urfy
which allows for pressure sealing. They can also be use
with high vibration levels with the use of liGuid filling with

10 C variation in ambient temperature

Techuical Specifications:

Dial Sizes: 63mm

Accuracy (10- 20% of scale): +/- 2% F3D

Standard Ranges: Refer Table M3T-7 . (Refer Table MST-15)
Working Temperature Limit: ~ 70% of Scale

Over Range Protection (Short Duration Only): 20% ol

Sensing Element: Bourdon

ment Materials: Cr-Mo Steel 6mm, 18mm, 20mm.
wiovements: SS304, Brass
Bulb & Stem Materiat: SS316. MS, Monel® hermowell. _ ;

Bulb Diameters: 10mm. 12mm, 14mm, 16mm, t8mm:, 2 listed in appendix.
immersion Length: Please Refer Table MST-7 .
Process Connection: Threaded efer Table MST-10)
Connection Material: 35316, Monei:

Standard Connections: Refer Table MST-8

Casing Options: Cast Aluminum LM6 Alloy 3, Acrylic.

Dial: Aluminum matte white finish with biack lettering.

Pointer: Black finished Aluminum micro adjustabie.

Window Options: Glass, Shatter procf giass, Toughenec

Weather Protections: (P55

Mounting Options: Bottom Entry Direct Mounting, Back

Note: Table MST-12 for details)

Please make sure that the process connection joint di
Please select material after considering all the param
specific application.

caase follow the ordering procedure mentioned eadier ir

Contact Type Thermometers:

Contact type temperature gauges are used in controliing a
temperature equipment. These gauges incorporate tempet

with electric contact systems. The contacts have either on¢ :
pointers, which traverse over the instrument's dial. The corg” 6 .7 L_____E._..J
by a pin mounted on the indicating pointer of the nnstrume(,T,,m, Mat | Case |  Entry-Mounting Electric Contact
of the set pointers is achieved by means of a adjusting arm g grass | A=At Alloy | 1= Bottom - Surface MEC-C=1NC
window of the invtrument. These contact systems generatg g sssos 2= Bottom - Direct MEC-O=1NO i ‘
signals at certain preset pressure which can be transmitte{geel & prass 5= Back - Flush Panel | MEC-OC=INO,INC | j
control lights, motors, solenoid valves etc. "3 & 55304 6= Back - Direct MEC-CQ=1NC.INO
5 & 59316 " | 8= Bottom - 90 Direct MEC-CC-"NC |
These are suitable for applic_tic» in most general industriaajésm 9= Butiom - 120’ Direct MEC-CC=2NO _ |

0= Bottom - 160 Direct |

plants, storage tanks, steam generators, turbine equipmen
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Twin Pointer Differential Temperature Gauge:

These gauges are used for simultaneously monitoring the high
and low temperatures on tr.e same dial through ‘wo indicating
pointers. The two pointers indicate the temperaturas ndividually
and thus show the two temperatures in relation to each other,
the difference being the gap etween the two. These are suitable
for most general industrial applications. These gauges withstand fuil
working temperature, applied separately or together,

These gauges are very useful for process applications as

the operator can visualize the relation between the two
temperatures. If, in any case, one of the temperature sources
is behaving in an erratic manner, the operator can immediately identify

it, and take corrective measures. Ex. Infet and outlet of turbines, pumps, boilers, etc.

Q‘f)echnical Speciifications: N~
ial Sizes: 100mm
Accuracy (10~90% of scale): +/- 1% FSD
Standard Ranges: Refer Table MST-1
Working Temperature Limit: ~ 70% of Scale
Over Range Protection (Short Duration Only):
25% of scale up to 300 C, 15% of scale up to 400 C , 5% of scale beyond 500 C
Temperature Error: 0.2% of scale per meter of capiliary for every 10 C variation in ambient temperature from
reference temperature of 25 C
Sensing Element: Twin Bourdon
Immersion Length: Refer table MST-1
Casing Options: Cast Aluminum LM6 Alloy (Refer Table MST-13)
Mounting Options: Refer Table MST-14
Capillary Options: Refer Table MST-5
Capillary Length: Max. 20m
*All Other Specifications as in Industrial Range
*Ordering Procedure as in Industrial Range
“Liquid Filling is not applicable
w
Qrable MST-1: Standard Ranges and IL Table MST-2 Standard Connections
Minimum Immers.on Length (IL) (mm) .
__BubDiafmm) ‘6 _ 8 10 12 14 _ 16 _ 18 20 Lennection
Ranges (C) e L VNPTM
0-50 980 446 . 260 174 127 98 80 67 __1"BSPM_
0~ 80 ' 820 . 287 170 : 126 87 69 57 50 "
o-t00 T TTso0 2s 140 o7 | 7o 0 T so | as YaBSPM_
A 120 Ta20 198 120 84 B4 52 45 40  S/A'NPTIA
| 0-150 1340 162 100 71 55 46 40 . 35 1/2"NPTIA
0 ~ 200 294 126 _ 80 58 46 40 35 32 ‘ RGP
T 0-250 212 105 s8 . 51 a1 | 35 s 2o N/2'BSPIA.
_0-~300 180 90 60 . 45 37 33 30 27 _M332M
| 0-400 140 73 | 50 _ 39 | .33 . 29 _ 27 25 M20*1.5 M
0.~ 500 115 62 . 44 as 30 27 25 23 A A1ar1 £ N
0-800 100 55 40 32 28 26 24 22 M1gT15 M
0~650 .93 .52 38 32 __ 28 _ 26 _ 23 . 21 _S/3'NPTM
-30 ~ 50 1 620 287 170 126 87 . 69 57 50 3/8"BSPM
-10~90 £ 500 . 233 _ 140 97 73 60 50 44 RP
20120 |30 62 100 71 55 | 46 | 40 g5 AETRIT
-50 ~ 650 . 93 52 38 32 28 26 23 | 2 C/8"BSPF |

MST-6
94
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. < ire
Table MST-3: Case Dimensions res
Cast Al LM Alloy Case ea;
PR Pre
_ zg[ﬂ = Pre
K\,E,J 38 UJ%/ 11N re
U —
. Cut Out PCO of Fixing Moles For . e F
Panel Mounting  Surface Mounting . .
OALSIZEl A 7B T C | H [ X | F ] : ‘ WILC
63 785 75 | 67541578 | 98 | .
100 11285]120.5/ 106.5! 50.5 | 122.5( 1415} \ sure
150 1795 170.5|157.5| 505 | 172.5] 915} ype) .
200 122651217.5 200560 | 2185{238 | A A raug
, | 250 {28251 2745 2595|605 | 2765, 291.3] res
ALL DIMENSIONS ARE IN MM : - S
/;\\ I : T
c £ = clery
= Tabie MST-4: Mounting Options 5-/ Rl -Ste
‘ | 3 ; | 1erm
I | : T -' ted T
3 E& ’ ‘"'; - Entry - ' 2ssur
i 3] S Mounting ; re Sy
1 § & i e
. ‘ o pe Tt
‘ : s &,
BOTTOM ENTRY BOTTOM ENTRY
DIRECT MOUNTING SURFACE MOUNTINC
ter Type)
S
.[? »?\\x “ : ‘ ‘\ ! '
Ny 1 P NG (
- { LN Dot
:1 N
\ Cut Out For
c BACK ENTRY BACK ENTRY Pane! Mounting
N ALL ANGLE MOUNTING DIRECT MOUNT!M
Table MST-5: Capillary Options
® Mild Steel With Copper Sheathing ® SS316 o
® Mild Steel With Copprer and PVC Sheathing ® 5S316¢
® Mild Steel With SS304 / S5316 Sheathing ® SS316 85.0
- 35 :07 t —y
Table MST-7: Standard Ranges and IL (Compac |;i ™ r |
N Bulb Dia. (mm) 10 | 12 | 14 f
Ranges (C) ,
0~50 250 | 164 | 117
0~80 160 | 116 | 77
0~ 100 1130 | 87 | 63
N ’ 0~120 110 | 74 | 54
) 0~150 90 61 55
0 ~ 200 70 | 48 | 36
0~250 . 58 41 31
0 ~ 300 50 | 35 | 27
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TECHNICAL DATA SHEET

UP TO WHICH GAUGE CAN

WITH STAND WITH OUT
DAMAGING BOURDON.

BANACO DOC NO : BNC/A/1115/DS/40-03
BABUBHAI NAROTAMDAS & CO. REV NO : RO
BANACO House, P-1 Cama Ind Estate, DATE : 5,4/2C06
Wa'bhat Road, Goregaon (E), Mumbai - 400 063 [DESCRIPTION : PRESSURE GAUGES
- |Phune: 2685 1386, 5699 7530 Fax: 022-2685 2182
{BHEL DOC NO :PE-DC-226-174-A055 LSH EET NO. :30f8
P&I DIAGRAM NO. : BNC/4472, BNC/4473,BNC/4474 & BNC/4475
1.0 Make + HGuruSouth
2.0 Type : Direct Sensing
3.0 Product Code : 06PISSSS2-Range for 150 mm Dial
04PISSSS5>-Range for 100 mm Dial
06DPSSSS2- Range for 150mm Dial PI-24 & 25 tag Nos
4.0 Service : For CW, RW,PW & Leak chlorine absorption system
5.0 Presssure Element : Bourdon
6.0 Dial Size 1 Dial Size of 150 MM will be used for line mounted Pressure
Gauge & Dial Size of 100 MM shall be used for Chlorinator &
Evaporator Gauges
7.0 Colour (Dial/ Numerals) : White/Black
‘8.0 Pointer Assembly ¢ Black finished aluminium micro adjustable
9.0 Front Ring Assembly : Bayonet Lock Type
10.0  Accuracy t +/- 1.0% of Full Scale Deviation(With out chemica! seal)
+/- 1.5% of Full Scale Deviation(with chemical seal)
11.0 Repeatability ! +/- 1.0% of Snan
12.0  Over Range Protection 125% of F.S.D
13.0 Gauge Enclosure : IP 65 as per IS 2147
14.0 Case Colour / Finish : NA
15.0 Blow Out Disc ! Provided
16.0 Location / Orientation of 1 Bottom / Back
Process Connection
17.0  Process Connection : 1/2" NPT (M)
18.0 PROCESS.TEMPARATURE : 170%c
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TECHNICAL DATA SHEET

BANACO DOC NO : BNC/A/1115/DS/40-03
BABUBHAI NAROTAMDAS & CO. REV NO : RO
BANACO House, P-1 Cama Ind Estate, DATE : 5/4/20038

Walbhat Road, Goregaon (E), Mumbai - 400 063 |DESCRIPTION : PRESSURE GAUGES
Phone: 2685 1386, 5699 7530 Fax: 022-2685 2182

BHEL DOC NO :PE-DC-226-174-A055 ISHEET NO. :40f6
P&I DIAGRAM NO. : BNC/4472, BNC/4473,BNC/4474 & BNC/4475
19.0 Ambient Temperature 1 -25° to B5°¢
20.0 Design Tempeiature : -28'to +270° C
21.0  Design Pressure : 30% for pressure range <60 bar
22.0  Material of Construction
22.1 Case & Bezel : SS 304 Baynote Lock Type
22.2  Bourdon : S5 316
22.3 Movement ' 1 SS 304
22.4  Socket : SS 316
22,5 Joint : Argon Arc Welding
22.6 Dial : Aluminium Black Graduation on White
Background
22,7  Pointer : Aluminium Black coloured, Micrometer Zeio
Adjustable
22.8  Gasket : EPDM
22.9  Window : Laminated Shatterproof Glass
22.10 Blow off Dics : EPDM
23.0 CHEMICAL SEAL (For Chlorine & Caustic)
23.1 Make : BANACO
23.2 Top chamber : SA 105
23.3 Bottom Chamber : SA 105
23.4 Sensing

For Chlorine liquid & GasServi : Silver Diaphram transmitting the pressure
. to the bourdon tube through anti-corrosive
sealing fluid (Silicon Oil)

-,

For Caustic Services ¢ AISI 316 Diaphra.n transmitting the pressure
to the bourdon tube through anti-corrosive
sealing fluid (Silicon Qil)
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TECHNICAL DATA SHEET

BANACO DOC NO : BNC/A/1115/DS/40-03
BABUBHAI NAROTAMDAS & CO. REV NO . RO
BANACO House, P-1 Cama Ind Estate, DATE . 5/4/20086

Walbhat Road, Goregaon (E), Mumbai - 400 063 |DESCRIPTION PRESSURE GAUGES
Phone: 2685 1386, 5699 7530 Fax: 022-2685 2182

*

BHEL DOC NO :PE-DC-226-174-A055 [SHEET NO. :50f6
P&I DIAGRAM NO. : BNC/4472, BNC/4473,BNC/4474 & BNC/4475
24.0 SNUBBER (For Pressure Guages Tag Nos :PI-11,PI-12,P1-20,PI-21)
24.1  Make ': HGuruSouth
24.2  Model 't SNS1601
24.3  Working Pressure ! Upto 160 Bar
24.4 Working temperature : -10 to 180 Deg Cel
24.5  Wetted Parts : AISI 316
24.6 Type 1 Throttle Adjustable type
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TECHNICAL DATA SHEET

BANACO DOC NO : BNC/A/1115/DS/40-03
BABUBHAI NAROTAMDAS & CO. REV NO ! RO

BANACO House, P-1 Cama Ind Estate, DATE : 5/4/2006

Wwalohat Road, Goregaon (E), Mumbai - 400 063 DESCRIPTION PRESSURE GAUGES
Phone: 2685 1386, 5699 7530 Fax: 022-2685 2182

BHEL DOC NO :PE-DC-226-174-A055 SHEET NO. : 6 of 6

P&I DIAGRAM NO.

BNC/4472, BNC/4473,BNC/4474 & BNC/4475

PRESSURE GUAGES FOR CW, RW & PW CHLORINATION SYSTEM

CW CHLORINATION SYSTEM N
SR Q1Y Range Max, Process FLUID Dial [SEAL MATERIAL
NO TAG NO (Ncs)| Process | Instrument Pressure Size |& TYPE OF SEAL
(Kg/Sq.Cm) |(Kg/Sa.Cm) [(Kg/Sq.Cm) (mm) i
1 |PI-1 & PI-2 2 0-10 0-40 14 Liquid Chlorine 150 Silver, Diaphragm type
2 |PI1-3 & PI-4 2 0-10 0-40 28 Gas Chlorine 100 Silver, Diaphracm type
3 |PI-5 & PI-6 2 0-10 0-40 28 Gas Chlorine 150 Silver, Diaphragm type
4 |PI-7 & PI-8 2 0-2 0-16 10 Gas Chlorine 150 Silver, Diaphragm type
5 |PI-9 & PI-10 2 0-2 0-16 10 Gas Chlorine 100 Silver, Diaphragm type
6 |PI-11 & PI-12 2 0-5 0-10 5.3 Water 150 NA
7 |PI-13 & PI-14 2 0-2 0-4 2 Water 150 NA
9 jvi-1 & Vi-2 2 600 mm 9 to 760 700 mm Gas Chiorine 100 Silver Diaphragm type
of Hg mm Hg of Hg
RW CHLORINATION SYSTEM
‘| SR QrTY Range Max. Process FLUID Dial [SEAL MATERIAL
NO TAG NO (Nos)| Process | Instrument Pressure Size |& TYPE OF SEAL
(Kg@,Cm) (Kg/Sq.Cnm) |(Kg/Sq.Cm) (mm)
1 |PI-15 & PI-16 2 0-10 0-16 10 Gas Chlorine 150 Silver, Diaphraym type
2 |pPI-17 1 0-10 0-16 10 Gas Chlorine 150 Silver, Diaphragm type
3 |PI-18 & PI-19 2 0-2 0-16 10 Gas Chlorine 100 Silver, Diaphragm type
4 |P1-20 & PI-21 2 0-5 0-10 5.1 \Vater 150 NA
5 |VI-3&VI-4 2 600 mm 0 to 760 700 mm Gas Chlorine 100 Silver Diaphragrm type
of Hg mm Hg of Hg ‘ ]
CHLORINE LEAK ABSORPTION FOR CW CHLORINATION SYSTEM
SR QTY Range Max. Process FLUID  |Dial [SEAL MATERIAL -
NO TAG NO (Nos)| Process | Instrument Pressure Size |& TYPE OF SEAL
' (Kg/Sq.Cm) |(Ka/Sq.Cm) |(Kg/Sq.Cm) {mm) -~
1 |PI-22 & PI-23 2 0-1.5 0-4 1.8 Caustic Soln 150 S$5316. Diaphragrn type
" 2 |p1-24 & P1-25 2 ]|0-250MM WG| 0-600MMWG 250MMWG  [air-+ Chlorine gaq 150 $S5316, Diaphragm type
PW CHLORINATION SYSTEM
SR QTY Range Max. Process FLUID Dial [SEAL MATERIAL
NO TAG NO (Nos)| Process | Instrument Pressure Size (& TYPE OF SEAL
(Kag/sq.Cm) |(Ka/Sq.Cm) |(Kg/Sq.Cm) {mm)
1 |PI-26 & PI-27 2 0-5 0-10 5 Hypochlorite Soln| 150 S§5316, Diaphragm type
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Industrial Pressure Gauges:

Standard Range:

H.Guru South 'Industrial Pressure Gauges' are suitable for all
general industrial applications. They are robust in their
construction and are ideal for field applications. These gauges
come with bourdon tube sensing elements. They have
guaranteed initial accuracy and repeatability. The accuracy is
maintained longer, a result of a sound design and fabrication of
ail the critical components, in house. The design incorporates a
blow out disc in order to maintain safety. These gauges are
available with material and calibration certificates. Parformance
is as per IS 3624-1987. They are available in a variety of casing
options i ;uite most environments and applications.

Tec . nical Specifications:

Dial Sizes: 100mm, 15Cmm, 200mm, 250mm, 500mm
Accuracy (10~90% of scale): +/- 1% FSD

Standard Ranges: Refer Table PGl-1

Working Pressure: 10 - 70% of Scale (Steady Pressure)

10 ~ 50% of Scale (Fluctuating Fressure)

Over Pressure Protection: :

30% of scale up to 60Kg/cm ; 25% of scale up to 100Kg/em ; 15% of scale above 100Kg/em’

Operating Temperature: -29 C ~ 270 C

Ambient Temperature: 25C ~85C v
Temperature Error: (Reference Temnerature = 25 C)

+0.3% of scale for every 10 C increase from reference temperature.

- 0.3% of scale for every 10 C decrease from reterence temperature.
. Sensing Element: Bourdon Tube
' Element Materials: SS316, Monel*

: Movement: SS304, Brass

. Connection Material: S5316, Monel*

. Standard Connections: Refer Table PGI-2
¢ Casing Options: Cast Aluminum LM6 Alloy, Staintess Steel with blow out disc. (Refer Table PGI-3 for details)
. Dial: Aluminum matte white finish with black lettering.

! Pointer: Black finished Aluminum micro adjustable.

 Window Options: Glass, Shatter proof glass, Tcughened glass, Acrylic.

:Weather Protections: IP55, IP65.

‘Mounting Options: Refer Table PGI-4

‘Approximate Weight: Refer Table PGI-5

Dptional Extras:
® Electric Contacts (DS 100mm & 150mm) (Accuracy +/-1.5%)
» Drag Pointer*”
» Material Options
¥ Cleaning for Oxygen, Acetylene, or other speciz| services.
» Special Ranges & Scales : PSI, MPa, KPa etc.
Custom made Dials with special markings.
Applicable Accessories

IPG-2
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4\0 Please ascertain the suitability of material to the specific application.

/

e ————

- HGuruSouth=

** This red pointer (shown here in grey) shows the maximum value attained
since the pointer was last reset. They are engaged by a small pin on this
pointer. If this pointer is omitted, this pointer becomes an index pointer,
which acts as a guide to the plant attendant. This pointer assembly is
mounted on an acrylic plastic window adjustable from front, by using

a screw driver through an adjustable screw.

Note: v

® Industrial Type is suitable for corrosive environments where the
fluid medium does not clog the connection or the element, or corrode
the wetted parts. Please refer the corrosion chart provided in this section.

~

Phenolic Case Pressure Gauge:

These gauges are typically used in very harsh and highly corrosive environments. They are used in chemical,
fertilizer and petrochemical industries due to their tolerance to the corrosive environments that such industries offer.

Additional Technical Specifications:

Dial Sizes: 150mm -

Operating Temperature: -29 C ~ 150 C

Case: Phenolic

*All Other Specitications as in Standard Fiange.

Crdering Procedure: Computer Code Construction (See Table PGI-6 for details)
*Please indicate additional specifications separately.

.

P~ .
P =

1 2 8
Table PGI-6: Ordering Procedure
1. 3 4 5.8 T 3 8
_F_)_ii[_s_iz!?;“ __Type  Element Mat Movement Conn. Mat Case Entry-Mounting |  Accessorles
04=100mm: |=Industrial - S=88316 . £=88304 G5=85316 A=AlAlioy ~ 1=Bottom-Surface .  Please Refer |
| 06=150mm’ S= Solid Front © M=Monel  t.=Brass ~ M=Monel  S=8¢ 2= Bottor - Direct | Accessory Suction
08= 200mm’ 7 ] _'P=Phenolic | 5= Back - Flush Panel |
10=250mm A : \ ..., beBack.Diea
12= 300mm- : ! | 7= Bottoin - Pipe

105 IPG-3
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Mini Range:

The Mini range of industrial pressure gauges essentially
includes the small dial size range of gauges suitable for
general industrial applications.

Technical Specifications:
Dial Sizes: 50mm, 63mm
Accuracy (10~90% of scale): +/- 1.5% FSD
Standard Ranges: Refer Table PGI-1
Working Range: 10 ~ 70% of Scale (Steady Pressure)
10 ~ 50% of Scale (Fluctuating Pressure)
Sensing Element: Bourdon Tube
Element Materials: SS316
Movements: SS304, Brass
Connection Material: SS31¢ ,
Standard Connections: Refer Table PGI-2 o/
Casing Options: Cast Aluminum LM6 Alloy, Stainless Steel (Refer Table PGI- 3 for details) '
Dial: Aluminum matte white finish with black lettering.
Pointer: Black finished Aluminum nonadjustable.
Window Options: Glass, Shatter proof glass, Toughened glass, Acrylic.
Weathe: ™roatections: IP55, IP65.
Mounting Options: Refer Table PGI-4
Approximate Weight: Refer Table PGI-5

*All other specifications as in Standard Range

Optional Extras:

® Cleaning for Oxygen, Acetylene, or other special services.
® Special Ranges & Scales : PSI, MPa, KPa etc.

@ Custom made Dials with special markings.

® Applicable Accessories

Ordering Procedure: Ccmputer Code Constriiction (See Table PGI-8 for details)

*Please indicate additional specifications separately. Q
el =
L | Co
o2 6 7
3 \
4 -5

Table PG]-8: Ordering Procedure (Mini Range)

|
1 2 g__.i_ 4 “\T 5 P 6 T
Dial Size | ElementMat | Movement | Conn.Mat | Case .LE‘EXZM&‘!T@Q g Accessories |
02=50mm S=88316 S=58304 S=58316 A=Al Alloy | 1=Bottom - Surface  Please Refur |
03 -63mm M=Mone! N=Brass i M=Monel | $=SS 2= Bottom - Direct Accessory Section
L | |5=Back-FlushPanel |
T { 6= Back - Direct |

IPG-4
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7 “*All_Other Specifications as in Standard Range.

-~ refrigerating plants and machines and equipment.

Solid Front Industrial Pressure Gauge:

Solid Front Pressure Gauges are high safety gauges used in process industry
applications. These essentially have a shield behind the window of the
gauge to prevent any shock created within the gauge from shattering
the window. These gauges also incorporate a safety back with

blow~ out discs to vent the pressure through the back, in the

event of an internal failure. These gauges are ideally suited

for applications where the risk of explosion of the pressure

system is existent.

Additional Technical Specifications:

Dial Sizes: 150mm

Accuracy (10~90% of scale): +/- % FSD

Casing Options: Cast Aluminum LM6 Alloy (Re zr Table PGI-3 for details)

Optional Extras:

® Drag Pointer**

® Cleaning for Oxygen, Acetylene, or other special services.
® Special Ranges & Scales : PSI, MPa, KPa etc.

@ Custom made Dials with special markings.

® Applicable Accessories

*Computer Code Construction as in Standard Range.

Liquid Filled Pressure Gauges:

Liquid filled gauges are used in applications wnich involie high mechanical
vibration and pulsating pressure. The sensing element, movement and pointer
are kept immersed in a liquid which dampens their motion and lengthens their life
These instruments are designed for use on power units, pumps, hydro cleaning
machines, compressors, turbines, diesel engines, chemical fines and

*Caution: To avoid possibility of explosion, gauges with glycerine filling
should not be used to measure O, Cl, HNO , H O , NH and other strong oxidizing
agents. The use of fluronate fluid filling is recommended for such applications.

Technical Specifications:
Dial Sizes: 63mm, 100mm, 150mm
Accuracy (10~90% of scale): +/- 1% FSD, +/-1.5% FSD (DS 63mm)
Standard Ranges: Refer Table PGI-1
Working Pressure: 10 ~ 70% of 3cale (Steady Pressure)

10 ~ 50% of Scale (Fluctuating Pressure)
Over Pressure Protection: (Short Duraticn Only) 1
30% of scale up to 60Kg/cm ; 25% «f scale up to 100Kg/cm ; 15% of scale abov=, 100Kg/cm
Orerating Temperature: -29 C ~ 66 C (Glycerine filling), -29 C ~ 150 C (for Silicone filling)
Sensing Eiement: Bourdon Tube

Weather Protections: (P55, IPG5. Accessory Codes For Liquid Filling:
Mounting Options: Refer Table PG -4 (Please mention this code in place provided
Approximate Weight: Refer Table FGi-5 for accessory code)

*All Other Specifications As In Standard Range .,  ®Glycerine Filling: GF

*Electric Contacts Are Not Applicable * e Silicone Filling: SF

® Fluronate Filling: FF




Table PGI-1 : Standard Ranges Table PGI-2: Standard Process Connections

Kg/em Bar | mmHg Dial Size__| 50mm | 63mm | 100mm | 150mm_| 200mm | 250mm | 300mm
| 0-06 0-06 | - Connection -
0-~1 0~1 | "~ - 1/2'°N>TM | - R o . q \
0-16 | 0-16_ | - | 1/2BSPM__| - i : - : - ‘
0~25 0~25 - K M20°1.5 M - -] * . . . © ‘
_0-4 0-~-4 : 3| _M81.5M - - ' : . : |
0-~6 0~6 - _1& ]| 3/8"NPTM’ - : : . . ; " !
0-~7 0-7 | - |&|[ wemSPM | - | - - : : : :
0~10 0~10 - O _&NPTF_ | - - . L .
0-186 0~16 - ) 3/8'BSPF | - S R R : l
0-21 0-21 . 2z [ 14'NPTM : - S :
0-25 0-25 - S| saBSPM_ | - : S R : -
0-40 0~ 40 . D 14"NPTF . - - o - :
0-~60 0~ 60 - - 13 | 1/4"BSPF - - . S : 1Y
0~ 100 0~ 100 - @[ 1/8"NPTM . L ' i : ’
0~160 | 0~160 - 2 yeesem |+ | - S : : -
0-250 | 0-250 - © | ueNPTF -1 - - : - : .
0 ~ 400 0 ~ 400 - s 1/8"BSPF - . . .
0~600 | 0-~600 - -
0~1000 | 0-~1000 -
1-0 1-0 760~ 0 Bottom Entry - Direct Mounting | Back E.itry - Panel Mounting Back Entry - Direct Mounting
-1-06 | -1~06 .
-1~1 1~1 | - P o g
1-15 | -1~15 - ’C/ AU T l'/,/’ - '
-1~3 1-~3 - NG ; a j
1~5 1~5 . 4) & \.%% 5; L
1~6 -1-6 - ..._Aplicable Dial Sizes Applicable Dial Sizes _______Apriicable Dial Sizes
1~9 1~9 - [50 63 1100 150;200]250 300 (63 300150 200 | |50 [ 63 [100]150[200 250] 300|
-1~15 - = ]
Dim - Case Size / Material
— . Bottom Entry - Surface Mounting Botiom Entry - Pipe Mounting
8t Aluminum LME| Stainless Steel T -
i =na Epoxy | S$S1 | 882 ///:‘f;x 3: /;&\ @
Dial Size | ] /J N .\‘/)” . :
50mm - - : - Y ‘ Ng
100mm . : i . B .. Applicablo Dial Sizes " Applicable Dial Sizes
150mm * . * * 50 | 63 100150 200,250 1300 {700 [ 750 | 2001 2501 300)
200mm : : - -
250mm * . - .

Table PGI-4 - Induatrial Pressure

{
!,
300mm * . - - Gauges Mounting Options :’
k|
Table PGI-3 !
Caset Al LM6 Alloy Case Stainless Steel (SS1) Case Stainless Steel (SS2) Case ‘
’ 02 e
e 7 ////‘ | . ] coc H ? e
g ,133‘2.”?“? fary - e wm Y A
% ‘g%{»d%/ | \g’” i Ry et L I A ‘(6‘;5“0%
@/ 7N s i I 0t & / | g
CutOutFor  pop of Fixing Holes 2 B en ot i o Y L _J
. anel Mounting " (urface Mounting) For sznaf;"&:;ﬁzg Cut Qut For P"D of Fxxmg Holes
DNSE A| B[ C | H | X F.

i | Pane! Mounting “or Surtace Mounting|
63 | 785 75 | 675 415 76 .98
100 | 128.5 120.5| 106.5] 505 | 12251415
150 | 178.5 170.5| 157.5! 59.5 | 172.5/1915
200 &u 217.5/ 204.5/ 60 | 2185238

250 274.5] 250.5) €0.5 | 276.5291.5
300 3&513245 310.0 60,5 | 276.5342

995 475 o1 | a7
8.0] 51 | 1845 160,

DALSEE "Z"l"'é'T"H Lx | F |

Al Dimensions are in mm All Dimensions are in mm "All Dimensions are in mm
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Table PGI-5: Approxmiate Weight:

Case Types ] W
Dial Sizes| Al Alloy | SS1 SS2 i Phenolic
Dry _ |Liquid Fm’}\ Dry  |Liquid Fill  Dry  iLiquid Flll  Dry | Liquid Fill
50mm : - 0145Kg 0.18Kg | - | . - ]
63mm | 025Kg | 033Kg| 0175Kg [ 025Kg | - . - | - 4 - |
100mm | C6Kg . 1Kg | 05Kg | - [ (52Kg , 09Kg i - _ | -
150mn 1Kg 1.8Kg | 08Kg : -  096Kg 1.75Kg . 075Kg, - |
200mm 16Kg | - | - e ‘ -
250mm 24Kg | - ¢ - e ‘ - ; - 3 -
300mm 3Kg | - - - - L

Corrosion Chart:

To use the chart below, locate the fluid whose pre.sure is to be measured and select a material, from the compatible materials, which are indicated by
a dot. The general assumption is that the process fluid is at a temperature below 80 C except where specified. However, final selection of material is
recommended to be made only after verifying the same with qualified personnel.

e\ * Below 38 C/100 F ‘ ' @ Monel, Bronze and 316 stainless steel and a le for
0 Over 70 Bar — entire system must be 316 stainiess sleel. the instrument has been cleaned for oxyaen service and i i
.Pressure Instrument Pressure Instrument
Material : Material o )
i 0 P T K O
Y R e s } il g
Media ? ? Wl 8 Media IR 3 Media g 3
P ongd 1 8ig o . P Blglo el .
Application '@/ 2 (% Application =35 g Application |2 é 2l 13
};;w‘%‘;% :§§w;¢_n_.‘33'5 _%g
LIRS fzz i HEELE
: - . — DE*A
Acetone’s e ale e Crude Off (Sour) ! . Oxygen (Gas) @ e|lolo|e
Acetic Acid <40% . Crude Qi (Sweet) : s e Palmitic Acid >99%" .
f——— .
Acetic Anhydride . Y Ethy!l Acetate e ¢ o Phosphoric Acid <80% .
Ffetylane (Dry) L] Ethylene Oxide >39%"* ¢ o o e Picric Acid <10% l l .
Acrolein 100% . . Ferric Chioride <40% ' . Propane (Dry) 1 T' L
Air e & o o Fe ric Sulfate <10%." L] Sea Water (Fiowing) i Jﬁ .
Alcohol, Ethy! ¢ o s o Ferrous Chionde «30% . Silver ‘' .itrate <70% : ]ﬁ .
Alum. Chioride » 10% . Ferrous Sultate <50% . Sodium Bicarbonate <2C % J ol e
——— - - | I —
Alum. Sulfate 10--50% — . Fluorine Gas (Dry) Lo . Sodium Bisulfate <30% .
Ammonia Gas {Dry) e e Formaldehyde <85% ol e e e Sodium Carbonate <40% .
Ammonium Cheride <40% L . Formic Acid” ; ‘ : ‘ . Sodium Chromate <60% LA L B et
‘» Ammonium Nitrate <50% T e . Freons P | » ‘ | Sodium Cyanide” o e
Ammonium Suftate <60% | | e Zurtural <10% L Sodium Hydroxide <40% | - | ® | ®
Aniline><9% i Jl L\ j 3asoline (Fleming) e lele Sodium Hypochlorite <25% .
Argon i . : o ole! Siycerin >99% (ol efetle Sodium Phosphate, Tl <60% ‘ . ’ sl
Beer fele. Hydrobromic Acid ! . Sodium Silicate <50% . [ oo
——————i - Jﬁ ‘
Benzidine >99% : * . Hydrochloric Acid | | e Sodium Sutfide <50% - .
. . - - — ]
Benzene <50% . LI Hydrofiuoric Acid | i | Stannous Chioride <10% .
Benzoic Acid <70% . . Hyorofluosilic Acid L i‘ | L- Steam (Use siphon) o (s|ole
Boric Acid <25% : e Hydragen @ te el N Stearic Acid Tele
Bromine (Ory) [ Hydrogen Peroxide <50% b i Sulfur Dioxide (Dry) >99% e
Butane ‘eleieie Kerosene "elatele! Sulfur Trioxide (Dry) >89% | .
Butyric Acid <10¢ L. Lactic Acid <70%* Vol tel *| sutturic Acid S ]
Calcium Chloride -22% | | 1+ @ . e Magnesium Chloride <40% @ =, | i Tannic Acid <80% sjelele
rCalcium Hydroxide <50% © 1 ' s Mercury >99% ;otel ‘ Tartatic Acid <50% oflefe
Carbon Dioxide lele o’ 1 Ailk reie Tin Chioride (ous) <10% .
b 3 - : 3 ; N 1
Carbon Monoxide >99% e s lee Haphtha >99% e e e e Toluene >99% L ]
Chiorine (Dry) Lo . I iaphthalene >99% - fejal Turpentine >98% : . &-’70 .
Chilorine (Moist)* Doy . t heket Chioride >89% o T . Water (Tap) oflo|e]e
Chioroform (Dry) P S Hitric Acid <95%" Pl Whiskey - olel
Chromic Acid Py i » Hitrogen tele et Zinc Chioride <25%* .
Citric Acid 10-50% Loielel Oleic: Acid fejele Zinc Sulphate <40% .
Com Oil | el Oxalic Acid* B EEE




OQur Products

Industrial Pressure Gauges

Test Pressure Gauges

Precision Pressure Gauges
Chemical Seal Pressure Gauges
Differential Pressure Gauges
Diaphragm Pressure Gauges
Low Pressure Capsule Gauges
Contact Type Pressure Gauges
Pressure Switches

Utility Pressure Gauges
Receiver Gauges

Absolute Pressure Gauges
Pressure & Temperature Gauges
Mercury-In-Steel Thermometers
® Bi-Metal Thermometers

® Gas Actuated Thermometers

® Vapour Pressure Thermometers
® Temperature Switches

® Contact Type Thermometers

® Components & Accessories

L

H.Guru Instruments' (South Indla) P. Ltd., '
#32, Industrial Sublirb, Yeshwantapur PO, '
Bangalore-560 022, India.

Phone : *91-80-3370300, 3370476, 3379568

Fax: *91-80-3379890 Online : www. hgqrusouth .com

email ; mfo@hgurusouth com, hgsouth gmail.com
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Diaphragm Pressure Gauges:

; Diaphragm pressure gauges are used in the measurenient of medium and relatively low pressures. The sensing

element is a circular convowuted diaphragm made of steel. The application of pressure on this element results in its

expansion, which makes the center of the element to displace linearly. This displacement is measured and used as

s an indicator of the pressure applied. The element can be provided with different material protection, to suit different

- applications. The process fluid is in full contact with the sensing element and thus there is little chance of choking
of the pressure element. These gauges are available in various assemblies to suite various applications. These
gauges are suitable for applications where:

1. Measurement of relatively low pressure is required. Ex. Air purge systems, etc.

! 2. The pressure medium would clog the pressure element. Ex. Slurry, viscous fluids, etc.

3. The pressure medium is corrosive to the sensing element. Ex. Acids, corrosive chemicals, etc.

4, The pressure med'um has a tendericy to coagiilate on stagnation. Ex. Paints, etc.

5. High over pressure protection is desired. Ex. Applications where low pressure cycles alternate with high pressure
cycles. '

6. Vacuum pumps where the starting vacuum is high, but the v arking vacuum is low, etc.

*The above applications may require different element protection, assemblies and special
features.

Standa.] Type:

i

Link

Ciaphragm Pressure Gauge

These are suitable for general industrial use. These are used for medium and low pressure measurement.
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Ordering Procecure: Computer Code Construction (See Tabie SDG-5 for details)

*Please indicate additional specifications separately. o
D P /-
2 7 8
1 ,
3 6
4 5
Table SDG-5; Ordering Procedure
1 . 3 4 5 » 6 ‘ 7 L 8
o.aTEEe » Element Mat 7 Movement Conn, Mat . Casé - Entry'-nl\‘l!odr\ﬁ‘r\éw% o Type 1 ‘HMAccessories
04=100mm | S:Steel . S=SS304  $=5S316 A=AIAlc 1= Botiom - Suface ' 1=Standard lype . Please Refer |
06= 156&5}5 E=Te Teﬂon meg N Brass ) o 5-55 2= Bottom Direct  2=Standard FlangéT‘ype _W';éczs-s:ory Sectlori
. I=Siver Coating . 7-Botom-Pipe _ 3-Standard FlushingType |
i ;4—Over Pressure Type L
-  5=FulVacuumType |
6 Over Pressure Flange Type ]
7=Over Pressure Flushing Type . '
Table SDG-1: Standard Ranges
_Low Range High Range .
mmwC mBar Range  Kg/cm Bar
| _0-400 . 0-40 B
O 600 . 0~60 VQ~ 1. 6 B
| 0-~1000 0~ 100 0~ 2 5 >
o ‘o‘:jgoo . 0~160 0-4 - ’
VVVVVV O 25(,0 0~ 250 0~6 " . Table SDG-2:
__0-4000_  0-400 L 0-~7 . _ Standard Process Connections
0 ~ 6000 0 ~ 600 0~10 * "
T 200-200  -20-20 0-16 . . ~ DialSize _ 100mm | 150mm
~-300 ~ 300 -30 ~ 30 0-~21 . : _Conmnection |
~-500 ~ 500 -50 ~ 50 0-~25 . . _UNPTM -t '
600 ~ 1000 -60~ 100 -1-0 ‘ TBSPM. Lol 2
©-1000~ 1500  -100 ~ 150 1-06 : VNPTM. Lt Lt
-2000 --2000 -200 - 200 11 . . VLM L
1215 . oMezawm T S
, M20°15M o '
Sl T T
1-5 S B I VNS (I A
1-9 . S} | emsBSPM. .t :
1~18 . a _gesiPTF 2 e
120 * . 3/8"BSPF | " "
1/4"NPTM _ .
1/4"BEPM
Table SDG-4: Approxmiate Weight: 1/4"NPTF L
Weight In Kg Low Range High Range B fﬁ,ﬁg&;_;_lr .
_DialSizes r sBSPM L | ¢
;,,10911!11. 2.1 1.2 __VENPTF |t *
150mm 2.5 1.6 1/8'BSPF__  + | -




*_ D=106m.n for DS 100mm
" D=157.5mm for DS 150mm
- A=100mm for High Range
~A=150mm for Low Range

]
|

r.-—_“£

—

<

Bottom Entry - Direct Mounting

Bottom Entry - Surface Mounting

Bottom Entry - Pipe Mounting

" Table SDG-6: High Over Piessure Type

.l

Table SDG-7: Full Vacuum Safe Type

Ranges

mmwWC mBar mmHg
-250 ~ 0 -25~0 -18~0
-400 ~ 0 -40~0 -30~0
-600~ 0 -60~ 0 -45 ~ 0

_ -1000~G__ | -100 -0 -75~0

-1600 ~ 0 -160 ~0 ~120~0
-2500 ~ 0 250~ 0 -186~0
-4000 ~ 0 -400 ~ 0 ~-300 ~ 0

Ranges
mmwWC mBar
0 ~ 250 0~25
- 0~400 0~40
0 ~ 600 0~60
0 ~ 1000 0~100
0~ 160
0 ~ 250
0 ~ 400
20 ~ 20
-30 ~ 30
-50 ~ 50
-60 ~ 100
-1000~ 1500 -100 ~ 150
-2000 ~2000 -200 ~ 200

14 pAPG-6
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* Due to contmuous :mprovemcnt specmcatnons meptioned, or products ma be altered or' dlscor:tmueg wnthout prmr nohce,
1
HGmuS(,utL and buu\.\ are trademarks of H. Guru Instfuments (South |nd| ) P Ltd., Bangalore. ' ,
@ , " '
. ' ' v ¢ ' 'y ; ‘f* )
'
[} [ ’ *

; | HGurdSouthE

AN ISO 9001 COMPANY

H.Guru Instruments (South India). P. Ltd., . - "+ -
#32, Industrial Subyrb, Yeshwantapur PO, .

' Bangalore -560 022, India. - ’ ' .
H Phone : *91-80-3370300, 3370476, 3379568
- Fax: *91-80-3379890 Online : www.hgurusouth.com*
Egl%“ email :  info@hgurusouth.com, hgsouth@amail.com ,
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e BANGALORE
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POWER SECTOR
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TECHNICAL DATA SHEET

BANACO

: BNC/A/T115/DS/05

Radiography
I

-

9.0 Corrosion Allowance

DOC NO
BABUBHAI NAROTAMDAS & CO. REY NO : R1
BANACO House, P-1 Cama Ind Estate, DATE : 28/02/06
Walbhat Road, Goregaon (E), Mumbai - 400 063 DESCRIPTION : EVAPORATOR
Phone: 873 3048, 873 5386 Fax: 022-873 2182 For CW System
BHEL DOC NO :PE-DC-226-174-A014 SHEET NO. :30f5
P&1 DIAGRAM NO. : BNC/4472
A EVAPORATOR
1.0 Make : BANACO. |
i
2.0 Quantity : 2 Nos (1W + 1S/b)
3.0 Tag Nos EVAP-1 & EVAP-2 |
4,0 Maximum Capacity : 216 Kg/hr.
5.0 Type of Heat Exchanger. : Electrically Heated Immersion Water
Bath Type.
6.0 Heat Input Required/Unit : 18 Kw, 415V+/-10%,50Hz+/-5%, 3 Ph.
Al Immersion Heater .
1.0 Mumber /Unit T Nt
2.0 Capacity : 18 Kw
3.0 M.O.C. of Electrical heater : SS 304 Coil Body MS [S:2062 Gr.B
A2 Vaporising Chamber
1.0 Size and Thickness + 200NB x 12.7 mm Thk (Sch 80) .
SA106 Gr-B Seamless
2.0 Design Code : ASME Sect VIII Div 1.
3.0 Fluid Handled : Cnlorine Gas/ Chlorine Liquid.
4.0 Design Pressure : 38.3 Kgf/$Sq.Cm (g) @ 100 Deg Cel.
5.0 Operating Pressure : 10 Kgf/Sq. Cm(g) '
6.0 Operating Temperature : 45 Deg Cel.
7.0 Hydro-Test Pressure : 60 Kgf/Sq.Cm (g)
8.0 : 100% on all butt weld Joints

3.0 mm.
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TECHNICAL DATA SHEET

‘IBANACO

DOC NO 4 BNCIN1115:’DS!QS
BABUBHAI NAROTAMDAS & CO. REY NO :R1
BANACO House, P-1 Cama Ind Estate, DATE : 28/02/06
Walbhat Road, Goregaon (E), Mumbai - 400 063 DESCRIPTION : EVAPORATOR
Phone: 873 3048, 873 5386 Fax: 022-873 2182 For CW System
BHEL DOC NO :PE-DC-226-174-A014 SHEET N, :40f 5
P& DIAGRAM NO. : BNC/4472
16.0 Weight : 250 Kg
A3 'i.v'v'aggn ‘Cniaimber u ;
1.0 Size and Thickness : 300NB x 5.5 Thk ERW pipe
as per [5:3589 2001
2.0 Insulation Material : Glass Wool Aluminium Sheet.
3.0 Temperature of
Water Bath : 80 Deg Cel.
4.0 Max. Outside Surface
. Temp. : 45 Deg Cel.
5.0 Fluid Handled : Water.
6.0 Design Pressure : Atmospheric.
7.0 Operating Pressure : Atmospheric. £
8.0  Hydro-Test Pressure Water Fill Test,) leane mdhca | IR
i = Teot presture —
9.0 Joint Efficiency 0L
10.0  Radiography : Nil. :
11.0 Corrossion Allowance : 1.5 mm.
12.0 Stress Relieving : NA.
13.0 Colour Painted : Hot Dipped Galvanised to 80 microns
14.0  Weight : 170 Kg
‘A4 ‘Make up Water
1.0 Make up Water (for water : 5000 cc/day.
bath )requirements/
evaporator.
2.0 Capacity of make up water + 40 Ltrs.

tank
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TECHNICAL DATA SHEET

BANACO DOC NO : BNC/A/1115/DS/05
BABUBHAI NAROTAMDAS & CO. REV NO .R1
BANACO House, P-1 Cama Ind Estate, DATE : 28/02/06
walbhat Road, Goregaen (E), Mumbai - 400 063 DESCRIPTION : EVAPORATOR
Phone: 873 3048, 873 5386 Fax: 022-873 2182 For CW System

- IBHEL DOC NO :PE-DC-226-174-A014 SHEET NO. :50f5 2
P&1IDIAGRAM NO. BNC/4472

A5 Cathodic Protection
Type of Cathodic Protection

"Ab Cabinet
1.0 = Overall Size/Unit

Matefia\
A7 Shipping Weight per Unit

A8 Material of Construction -

: Sacrifical Type Magnesium Anode rod 1Set/Unit

with Ammeter in Control Panel |

800 x 600wide x 1500 Ht

FRP.

: 450 Kg

Data sheet for instruments

1.0 Liquid Chlorine Inlet Pipe : SA 106 Gr-B, Seamless.
2.0 ‘Bottom Flange -
(Inner Chamber) : SA 105.
3.0  Counter Flange : IS 2062 Gr-B.
4.0 Flange: Outer Chamber : IS 2062 Gr-B.
5.0  Outer Chamber Pipe : IS : 3589 2001 ERW Pipe
6.0 Gas Outlet Pipe : SA 106 Gr-B, Seamless.
7.0 Top Flange (Inner Chamber) : SA 105 _
8.0  Gasket : Asbestos free gasket as per SO 14001.
9.0 Inner Chamber Pipe : SA 106 Gr-B.
10.00 Superheat Baffle Pipe : SA 106 Gr-B.
11.00 Base Plate : IS 2062 Gr-B.
12.00 Inlet Pipe flange 3 ISA105,
13.00 Outlet Pipe Flange ¢ SA 105.
14.00 Overflow & Drain piping : MS 1S:1239 Heavy(Galv).
A9 Tag Nos of Instrument Mounted on Evaporator '
SL.No.| Description Tag Nos
1.0 |Level Indicator LI-1, LI-2
2.0 |Temperature Switch High TS-3, TS-4
3.0 |Temperature Switch Low TS-1, TS-2
4.0 |Temperature Cc~*ral Switch TCS-1, TCS-2
5.0 |Level Switch Low LS-1, LS-2
6.0 |Water level Control Switch WLC-1, WLC-2 ,
7.0 |Water Temperature Gauge 11-3, Ti-4
8.0 |Chlorine Pressure Gauge PI-3, PI-4
9.0 |Chlorine Temperature Gauge TI-5, TI-6 b
,10.0 Cathodic Protection Ammeter on control panel
Al10 Reference Drawing & : BNC/1115/1462 Rev.PO,
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HEATER MLET
3,HEATERS. OF 8 KW.
EACH ARE s

TO E4158. -

FOR HEATER.

H1

s

I

150 M8, BL

WITH LARGE TOMGUE FLG.

i
[}
N8
-]
B
7w
s (TYP.)
— N1 | M5
V(e
= Moa | N4
10
M15 | M8
N8 | H18

240

11

SECTION——A'—A

12 i;:
RE—— e
_ND OF EVAPORATORS To BE SUF
LOCATION

MAX CAP. KG /HR.

TAG HOS.

b e
CODE_OF CONSTRUCTION

FLUND HANDLED. i
DESIGH PRESSURE

|OPERATING PRESSURE
OPERATING TEMPERATURE.
HYDRO-TEST PRESSURE

14. = & DRAMN F1P
13| QUTLET PIPE FLANGE.
2. | INLET_PIPE

11. PLATE,

10. HEAT Pl

Q. | IN 1o PP

B. ET.

7. | FLANGE: ['nHER CHAMEEF

:
]
9
i

[*] F
PART

¥os DESCHFTION
NOZZLE SIZE.| SCH
T |t [3/& esee T
N 2A 1. |.200 |ct=C
N 28 1 |3/8”BSP. T
N3 1| 20 cL—C

1| 20

cL-C
N 5 20 cL—C
N 6 20 cL—C
N 7 1 |17 B8.5P. THR
N B 120 | cc
N 9 1 | 1/2BS.P. THF
N 10 1 | 1/278.S.P. THR

N 11 1 80

N 12 E = 80
N 13A/B 1+1 1 /2" B.S.PLC
N 14 1| 20 TL—L
N 15 1 |20 cL-C
N 16 1] 20 cL-C
N 17 1| 20 oL-—C
N 18 1 |3/8" 8SP. TH
M 19 1 |3/47 B.S.P. THI

REFERENCE DOCUME
(1) DATA SHEET E
4

J08 HO. s
STATUS COMTRACT
DeSCmBUTEN

A5 PER POHTHER COMENTS OTD 3/1/08 VP RLE.P

CETALS

CHEDKED |DRAWH | REV, [+

e e b

] DS
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=

= T i | — 1 — i T —1E T 15 T £13
NO OF EVAPORATORS 10 BE SUPPUED 2 NOS (IW+15/B)
LOCATION CHUDRINATION. PLANT
MAX CAP. KG /HR. 216 KG/HR =
TAG_HOS. EVAP—1.EVAP=2.
WATER _CHAMBER VAPORISING _CHAMBER
! CHLORME 645 TO CODE OF CONSTRUCTION GEP. ASME SECT. Vill. DV 1
[TAINER. CHLORMATOR FLUID_HANDLED. WATER | CHLORINE |
DESIGN_PRESSURE KG./SQ.CM. | ATH. 383 0 100 C
35 - OPERATING PRESSURE ¥G./SQ.CM. | ATH. 10
DPERATING TEMPERATURE. © B0 15
HYDRO—TEST PRESSURE KG./S0.CM. |WATER_PILL TEST &0
i Tor JOINT EFFICIENCY. 0.7 1.0 8
RADIGGRAPHT. NIl FULL
. = A5 CORROSION ALLOWANCE. MM 15 3.0
I 150 ME. z COLOUR PAINTED. - HOT DIP GALVANISED __ [NO
11'. H WL TOHGUE FLO- WEIGHT. Kgs. 450 Approx.
[ 3
S i
IIf :
| = .
|' 14, SLOW & DRAIM FIPE US 15:1230 HEAVY (GALV) 1 _MO. ol
il 2 13.| OUTLET PIPE_FLANGE 12| SA—105 1 NO.
| |" 12| INLET PIPE_FLANGE. (=11)|SA—105 1 _NO.
3 1. PLATE IS: 2062 Gr.B. 1_HO.
” 0. EAT PIPE. SA. 106 Gr.B. 1 HO.
HI7] u3 9. | NN LBER PIPE. SA_106_Gr.B. HO. n
l“ B. 0S5 FRI GASK| HO.
7. | FLANGE: "nHER CHAMEBER. SA 105. - NO.
l l 5 (TYP.) CAS TT PIPE H=12 08 Gr.B. .
L8 N4 | 1S OUTER _CHAMBER PIPE. z 1 FIFE HO.
—— 3 FLANGE: OUTER CHAM 73 Gr.B. s 2
1 I R NTER ] Gr.8. 1 HO.
i ¥ () ;| FLANGE (INNER _CHAMBER) SAT0 1D
- woa | w4 ~ [LGUID CHLORINE INLET PIPE.__ (N—11)|SA 106 Gr 7 1o,
ll: m = b — WATIRUL o oo
BOL OF MATERIAL ;
il Gl ] =
Il NOZZIE SCHEDULE.
il _Nom.xl SIZE.| SCH | FLANGES: v SEETiEE
ua mis STD PROJ.
) =l uARE. |QTY ISB- f R RATING. [TYPE,
| N1 | 1 |3/+ BSP- THRD: T CATHODICS EROTECTION. -
200 NBxXSCH-80 PIPE. 2k b3l 20 [ ci=c  [98 0D X 30D x 12 MK| SOFF | 50 umva.mmcama
s N 28 1 | 3/8° BS.P. THRD.
N3 1| 20 cL—C SOFF 50 TEMP SWITCH HIGH.
T N + 1 0 | SOFF
T - cl-C__|98 00X 30 D X 12 THK ) TEMP.SWITCH_LOW
e N5 1| 20 Cl—C SOFF 50 TEMP. COMTROL SWITCH.
— @« . N 6 1| 20 cL—C SOFF =0 SPARE_(WITH BLND FLG)
N7 1 | 1~ B.5.P. THRC. COUPLING. - WATER LEVEL COMNTROL —
- & WATER LEVEL SWITCH LOW.
N B 1] 20 | cic_ |98 00X 300X 12 THK | SoFF 50 WATER TEME. INDICATOR.
13 = N 9 7 | 1/2 B.5.P. THFRL. COUPLING. = DRAIN.
N 10 1 | 1/27B.5.P. THRC,COUPLING OVER FLOW.
- N 11 1125 BO [ANSI-B—16.5_ASAS00F DMN.LG.|Refer. DRG.| CHLORINE LIQUID INLET.
H 12 1]325 B0 [ANSI-B—16.5 ASAS00§ MN.LG.|Rafer. DRG.| CHLORINE GAS OUTLET.
N 134/8] 1+1] 1 /2" B.S.P.LCUPLING. - MAKE UP WATER INLET.
N 14 1| 20 TL—< - SOFF 50 SPARE (WITH BUND FLG.
SECTION——A'—A’ N 15 1] 20 cLc = [soFF |_so SPARE.(WITH_BUND FLG.
N 16 1] 20 cL—C 58,00 X 30 10X 12 W reper 50 SPARE. BUND FLG.
M 17 1] 20 cL—c . SOFF 50 SPARE.(WITH BUND F1G.)
N 18 1 |3/8" B.5.P. THRD. — ——— | CHLORINE PRESSURE GAUGE.
N 18 1 |3/4° B.S.P. THRD. = ___ | CHLORINE TEMP. GAUGE.
REFERENCE DOCUMENT
(1) DATA SHEET BANACO DOC NO: BNC/A/11 15/DS/05
BHEL DOC NO: PE—DC—226—174—A0V4-
= [BHzL D¥e. Mo
OWNIR
PUNJAB STATE ELECTRICITY BOARD, PATIALA
FROMCT  2y250MW GHTP LEHRA MOHABBAT THERMAL POWER PROJECT
STAGE—I. UNITS 3 & 4
CORSTLIANTS
TCE CONSULTING ENGINEERS LTD, BANGALORE
BHARAT HEAVY ELECTRICALS LTD
MNE: - GENERAL ASSEMBLY OF EVAPORATOR
g AND EVAPORATOR CABINET
__{roR C.¥ CHLORDIATION S
o | w| 8| oepT, PEAE VENDOR ORAWING MO,
AS PER PICHTHER COMAENTS OTD 234 08 |VEP P )
% ceTas ceoap forams | rev. | oaz oAT @ SrMe 1 | Rev. R
B ] T ;[ BT i I T2 & T T3 T 15 T L)
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The .electrically:heatéd i_iy&bof_iﬁé:r . evaporafes fiquid chio ine, sull -

dioxide or ammonia Upon system demand..Thé:unit hos adequate conlrols and safcly
functions for fully automatic operation. - S e

»>

OPERATIONAL FEATURES

Liquid chiorine, sulfur dioxide or ammania enters the vaporizer through the
liquid inlet tutya-which is piped down into the aporizing chamber. The vaporizing
chamber is immersed in o water barr. The wate- is neated by an eleciric immersion
. heater thermostatically controiied to maintain constant lemperoture. The water level
is automaticaily confroiled through a level switch cnd a soiencid vaiue combinatio.

Tiie liquid absorbs heat from Ihe water nath through the vaporzing chao:n-

ber wall. The heat absorption causes the liquid 1o & ail converling it info gas The ¢ s
passes through the gas outlet ai the fop of the vapu. 2ing cnamber after superhectiiig
and enters the gas dispensing system.
The arrangement of the liquid inlet tube vnd 1he Cas oulet piping per is

lhe gas pressure to regulate the level of the liquid. As he Rressure increoses; e rate
,'ct;_whic'h liquid enters the ch‘dmber decreases. Eventunlly an equitbrium conditior is
. reached where the rate af which liquid is being convert dinio gas exacly equals fhn
. Jate‘at which liquid enters the vaporizing chambers. '

Det R ey,
i, Fs v

An automaiic pressure reducing and shut-off valve. controlied by a waler
" Jowsiemperature switch, must be.installed close fo the vagrizer in the gos line to fhe
Tdispensing system: This valve is automatically’ shut off when " the ‘water chamber

'te;rbpafg'jfhré falls below a preset limit. This prevents liquid frorn entering and desiroyi Te!

s b 1he'gas dispensirig system.
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| R R R FTANDARD EQUIPMENT (ELECTRIC)
A Egbipgtd e &b . Gos pressure oguge
.Water chamber Gas temperatire indicator

b@?gri;ing"éhcmber. . Water temperature conimller
:;uE's; rieat baffle. '

o

- Min: water temp arature switch

T TR R r 7 . =
SfaLgio s | : g =i
Wafer level Indicator. | - : - Mox. water temperoture switch
sAUtematic water levei control - . Almmersion heater T
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Steel Boil

VAPORIZ

MATERIALS OF CONSTRUCTION . OPTONAL

CABINET | Cathodic protection in water chamber |
- Fiberglnss reinforced polyester. ' Electric conlrol panel

WATER CHAMBER | Alarm system

erquaity plate, heavily galvanised.  Thermal insulating blanket
(ouiside waler tank)

ING CHAMBER

Steel-approved quality

INDICATOR

CAB I'NET-PANEL INSTRUMEMY |

Y Fu,'.l

GAS TEMFERATURE INDICATOR

WATER LEVCL

—GAS ‘PRESSURE. INDICATOR

———WATER ‘TEMPERATURE INDICATCR™

S A S NOTE Y STEAM HEATING
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OWNER: PUNJAB STATE ELEC (RICITY BOARD PATIALA
| PROJECT: 2 X 250MW GHTP LEHRA MOHABBAT THERMAL POWER
PROJECT STAGE - I, UNITS 3 & 4 ;
LI TCE CONSULTING ENGINEERS LIMITED
S BANGALORE
_L___CONSULTANT_: -

BHARAT HEAVY ELECTRICALS LTD.
POWER SECTOR
PROJECT ENGINEERING MANAGEMENT- NEW DEL

HI

CONTRACTOR:

ENGINEERING SUB

FICHTNER CONSULTING ENGINEERS(INDIA) PVT. LTD.

CONTRACTOR:- CHENNAL. o

EAN ACO BABUBHAI NAROTTAMDAS & CO,

VENDOR ‘BANACO HOUSE' P-1, CAMA INDUSTRIAL ESTATE,

WALBHAT ROAD, GOREGAON (EAST), MUMBALI - 400063
Prepar | Checked Approved by | TITLE: -
ed by by |
PBP) VKM DRK CHLORINATOR FOR RW SYSTEM
BHEL DOC NO. - DOCUMENT NO. — REV. -
PE-DC-226-174-A017 BNC/A/1115/DS/07
(SHEET 1 OF 5) ' R1
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DOCUMENT NO. ~BNC/A/1115/DS/07 Rev. R1

RECORD OF RF VISIONS
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Rev. No. Date Revision Detalils - Revised by Approved by
RO 24/12/05 FOR APPROVAL
R1 23/02/06
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TECHNICAL DATA SHEET

BANACO
BABUBHAI NAROTAMDAS & CO.
BANACO House, P-1 Cama Ind Estate,

Walbhat Road, Goregaon (E), Mumbai -
Phone: 2685 1386, 5699 7530 Fax: 022-2685 2182

400 063

DOCNO : BNC/IA/1115/0S/07
REV NQ :R1
DATE : 26/02/06

: Chlorinator Model V-711
For RW System

DESCRIPTION

BUEL DOC NO :PE-DC-226-174-A017 SUEET NO. 3005,
P& DIAGRAM NO. |: |BNC/4473 |
i
1.0 Make : BANACO §
2.0 Standard : 15:10553 Part 2 }
' 1
3.0 Quantity t 2 Nos(1W + 1S) l
4.0 Model 1 V-711 :
5.0 Mounting : Floor Mounted
6.0 Tag No. ¢ CHLR -3 & CHLR - 4.
7.0 Maximum capacity/Unit : 24.0 Ka/Hr
8.0 Minimum Capacity/Unit : 1.2 Kg/Hr
9.0 Accuracy P+/- 4%
10.0 Feed Adjustment ! Manual
Major components of Chlorinator
11.0 Vacuum Regulating Valve
Numﬁer/Unit : 1 No/Unit
Type : Vacuum operated diaphragm type
Material : Body: Ebonite, Diaphragm: PTFE
Spring:Hastealloy 'C' , Seat : PTFE, Trim : Mong
Fastners: Monel '
12.0 Pressure & vacuum relief valve(Inbuilt with Vacuum Regulator).
Make and type : BA 70 make, Spring Loaded Type.
Material : Body : PVC, Spring : Hastealloy 'C' Seat: PTFE|
Loading Bolt : PVC, 'O' king : Viton
P Trim : Monel,Fastners: Monel
Set Pressure : 0.7 Kg/Sq.Cm(g) |
Blow down value : 0.64Kg/Sq.Cm(g) (Tolerance +/-4%)
'13.0 External Ejector with Inbuilt Check Valve '

Number/Unit

Type

Water flow rate/ unit

: 1 No/ Unit,

: Fixed Type

12.0 cu.m/hr
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TECHNICAL DATA SHEET

BANACGO

BABUBHAI NAROTAMDAS & CO.

BANACO House, P-1 Cama Ind Estate,

Walbhat Road, Goregaon (E), Mumbai - 400 063
Phoie: 2685 1386, 5699 7530 Fax: 022-2685 2182
BHEL DOC NO :PE-DC-226-174-A017

DOC NO . BNC/A/1115/D8S107
REN NO ' R1
DATE : 26/02:06

SHEET NO.

: Chlorinator Model V-711
For RW System -
:40f5

DESCRIPTION

P& DIAGRAM NO.

: BNC/4473

Motive water pressure

Material
1. Ejector

2l Che_ck Valve

14.0 Flow Rate Adjusting Device (Flow Control Valve)
Number/Unit : 1 No.
Type and make : BANACO make, Manual Adjustment Needle T\_/p(
tateriai ¢ Body: PVC, Seal: PTFE, 'O Riny : Vitun
15.0 Chlorine Gas Flow Indicator
Number/Unit : 1 No.
Type and make : BANACO make, Rotameter Type.
Range/Division : Range :-20:1/ Division :- KG/Hr
Min:- 1.2Kg/Hr & Max.:- 24Kg/Hr
Least Count 0.5 Kg/Hr
Material : Borosilicate Glass, Float: PTFE
Calibration : Required for 1.2 Kg/Hr -24 kg/hr, Acc. +/- 4%
16.0 Gas Filter
Number : 1 No.(In Built with vacuum regulator)
Material : Body : Monel
Filter media : Spun Fibre Glass Woal
17.0 Drain valve
Number/Unit 1 No./ Unit
Type and make : BANACO make, Spring Loaded Type.
Material : : Body: PVC, Seat : PTFE, 'O' Ring : Viton
; Spring: Hastealloy ‘C!
18.0 Cabinet f o :
Overall size/Unit : 580mmWidth x 1470mmHt x 390mm Depth
Material se=ERP. i ’
Total shipping weight : 35Kg

: 5.0 Kg/Sq.cm (g).

: Body: MS FRP Lined, Jet & Throat: Ebonite

: Body: PVC, Seal: PTFE, Valve PVC

Fastners: SS 304,Gasket:Rubber

131



TECHNICAL DATA SHEET

BANACO

BABUBHAI NAROTAMDAS & Co.

BANACO House, P-1 Cama Ind Estate,

{Walbhat Road, Goregaon (E), Mumbai - 400 063
Phone: 2685 1386, 5699 7530 Fax: 022-2685 2182
BHEL DOC NO PE-DC-226-174-A017

For RW System

DOC NO : BNC/A/1115/DS/07

REY NO :R1
DATE : 26/02/06
DESCRIPTION : Chlorinator Model V-711

P& DIAGRAM NO.

SHEET NO. 150f5
BNC/4473 i

19.0 Tag Nos of Instrument Mounted on Chlorinator

{ Description

Instrument Tag Nos.

Chlorine Pressure Gauge

PI-18 & PI-19

Vacuum Gauge

VI-3 & VI-4

20.0 Tests/Inspection

210 Reference Documents
Data sheet for instruments

e

$ Cata_logue CX/302

£ b
7 T AR M S B
¥ As per Approved Quality Plan s ‘)( _bea,

e e it
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Installation :
A mounting pedestal block is desirable

" The cabinet must be installed vertically and fastened to the floor.
but not necessary. ; A
Trained Service Engineers

are prepared to instalt and service our equipment at extra cost.

Required accessories included with chiorinator as specified in offer.

Flexible connectors and valves for chlorine gas supply {manifold when necessary): . -

Piping for chlorine solution drain and vent. i =
Chlonne solution diffuser (Injection fitting for pressure pipe linu application). .

Optional acCCessorias
In . addition 10 the required accessories, one Of

more of the: following equipment items may be required
i ; or desired. for a patucular installation. : : R e T s

] f Torkh
Chlorine Scale (weigh maching) S i
* Boostar Pump
Colorimetric Comparator (Test Set)
Gas Mask
Fheet w3ive for chlorine sclution ling R ‘
Babubhai Narotamdas & Co. and can be supplied at extra cost.

1

n g =

All accessories are available from
ltem (2) 18 Required when water supply pressure is insufficient to operate the Chlorinator.

Operation : :
As watar under pressure flows through the ejecter assembly, a vacuum 1S created at the ejecter. This vacuur

exists at reduced values back through the diffarential pressure regulator. the manual_rate valve, t_ha chiorine
flowmeter and the vacuuny regulator. The differential pressure regulator and the vacuum -regulator are stacked to

= Lungie wiit-ihe chlorine reguiator.

The vacuum in the vacuum regulator moves a diaphraam which unseats the inlet valve, reducing the chlorine
‘- gas from supply pressure (o water celumn vacuum.
The Chlorine gas then passss through the flowmeter, the manual rate valve and into differential pressure
reguiator. Tius teguldior GBS 3 constant pressure drop 'across the rate valve. From the regulator, the gas flows
1o the epector where the chlorine mixes with water 10 fori chlorine solution, which is carried through the

distribution system to the point of application.
. Semi-automatic, or start-stop operation, is accomplished by starting and stopping the water flow through
the ejector by a solenoid valve or other means. o
Short from technical data for the V-711

Type Operation
Vacuum
Control
Vianuar or
Capacitias

Standard g/h 60 120 200 4¢0 800 1580 2000 40CO 8000 14 kg/h 20 kg/h 40 kg/h
paximums PPD 3 6 (O ags, S 4075 100 200 400 700 1000 2000

Range of operation
20 : 1 set by hand

Accuracy
4%

" Cabinet
Fibregless reinforced with polyester-grey colour

TR gy

Dimensions

~ Width 53 cm Height 147 cm Depth 39 cm

" Weights

. Net 35 kg approximately Gross 80 kg in wooden box approximately
ok Volume (packed)
- 0.4 m?in carton approximataly 0.6 m? in woodenbox approximately

We ‘rederve the right to make design imprcvements ard other changes at any time we feal it

desirabla to do so. s : 2
1eLePHONE: 36 32 84 _ GRAM: CHLORINATE

Manufacture, Salas and Servicad 5y

-

BABUBHAI NAROTAMDAS & CO.

X Office: Cosraspondence Address & Factary:
A ; P-1, CAMA INDUSTRIAL ESTATE,
NAROTAM NIWAS NANA CHOWK, ‘ WALBHAT ROAD, GOREGAON (EAST)
308, JAWAJI DADAJI ROAD, BOMBAY-400 063. PHONE: 695386/693048
SOMBAY-400 CO7. TELEX-NO 011-78257
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2 ; LEAFLET NO. CX/302
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Manual or Semi-automatic Chlorinator model V-711

The Model V-741 Ckl-rinator is a manually operatec solution feed, vacuum type Chilcrinator disigned to feed
chiorine gas of a controlled rate. This Chlorine gas flow fate is maintained constant positive-acting, spring-opposed

diaphragm regulators. .

Rate setting .

tAanual adjustment at the rate valve located on front of cabinet.

Capacity i

40 kyg/h, or 2000 PPD (pounds chloiine per 24 hours) maximum.

“Range =

Within the basic 40 kg/h, capacity, the Chlorinator. is capable of operating over flow ranges of 20 to 1.
- These ranges are dependent upon the flowmeter used. Standard meters available are listed in the Table:

Metric Systeni

3- 60gClzh 6-120 g Clz/h = _10- 200 g Cl2/h 20-- 400 g Clz’h
40- 800gClh 60-1500 gCl¥h . 100200 gCizh 20C-4000 o Ci=*
400-8000 g Clh 07 ARG CIZh = —to— 20w £i2/h 20- 40kg Cl>/h
English system . & b : =
= OF-30PPD 0.3- 6.0 PPD : 0.5- 10 PPD - 1.0- 20PPD
2.0- a0 PPD 3.0- 75 PPD 5.0- 100 PPD 10- 200 PPD
20-400 PPD 30-700 PPD 50-1000 PPD 100-2000 PPD

High Chlorine flow rates can be decreased (the range shified to one of iower maximum capacity) simply

by replacing the chlilorine flowmeter with o> of lower capacity. Low chlorine flow rates can be increased by
replacing the chlorine tlowmeter with one of higher capacity. In most cases increasing the capacity alsc

necessitates changing component parts in the manual rate valve and ejector.

Accuracy
Within 4%
Water requirements

The water supply flow rate and pressure requireménts depend upon the maximum chlorine capacity and
back presusre at the outlet of the ejector. The back pressure Includes the pipe frictional losses bstween the
Chlorinator and the point of applicatior: plus the existing back pressure at the point of application.

Semi-automati. operation

The chlorine regulator will only permit gas flow whsn the ejectcr}umishes sufficieni wscauni Iz agpstote
the Chlorinator it is only necessary to initiate the gjector water flow. To stop the Chlorinator it is necessary (o
interrupt the water flow. This “on-off” operation, is sematimas called Semi-automatic operation. It can be

‘accomplished by opening and closing a solenoid valve in the ejector water line

Materials ot construction _
The Chlorinator is- constructed of materials which are resistant to the corrosive action of dry and moist chlorine
gas and chlorine solution where necessary. These materials havs over 15 years proven performance in this service.
: Chlorinator Cabinet Natural unpainted gray polysster plastic reinforced with fibreglass
Regulator Body EBONITE PVC, or ABS
Regulator Diaphragms PTFE or PVC
Regulator Valve Plug Silver
Manual Rate Valve iplug and seat) Silver
Ejector Block Ebonite PVC or ABS
Springs Silver-plated Silver alloy
Overflow and Check Valves Pracision balls and Seats PTFE or PVC
Chlorine Gas Pressure Piping-Copper Silver Plated g
Chlorine Gas Vacuum Piping-PVC |
Chlorine Gas Pressure Gauge Fille.! tourdon tube type protected with silver diaphragm

Flowmetsr Tubes Heavy-wall, Prect ion-bore Glass-Borosiiicate
Metering Floats (low flow rates) PVC or PTFE
Metering Floats (high flow rates) Precision-machined silvar or PVC
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TITLE:
TECHNICAL SPECIFICATIONS FOR SITE VISIT,
SUPPLY OF MISSING ITEMS AND ERRECTION &
COMMISSIONING OF PARTIALLY ERRECTED
CHLORINATION PLANT.
2X250 MW, GHTP STAGE-I,LEHERA MOHABAT UNIT 3 & 4

BHEL DOCUMENTS NO.: PE-TS-226-174-A001

VOLUME 1I-B

SECTION -C

REV. NO. 0.0 | DATE:

Page

ANNEXURE-VI

QAP

BHEL - PS - PPEI: NOIDA, SECTOR-16A, U.P.-201301 138




~ Our Ref: BNC/A/1115/VK-8/06 _

M/s BHARAT HEAVY ELECTRICALS LTD V' -

Power Sector ~ PEM-PSG:CCP \Q/
—— BHEL House, Siri Fort = W
New Delhi - 110049 v

“Kind Attn. Mr. Sat r P Gupta

A eneral Manager
SUB : Submission of Drawing for approval
REF : Chlorination Plant for Lehra Mohabbat 2 x 250MW GHTP

N \;/Dom/‘f’q'/”@@

, Unit 3 & 4 Punjab

Phone : 022-2685 13 86
' 5699 7530
5699 7531
Fax : 022-26852182

E-mail : banaco@bom5.vsnl.net.in.

Date: 04/03/06

C Dear Sir, v _ }
With reference to the above, please find attach here with 6 Copies of following

documents for -

Approval . L - : o
Sr.No | Description BHEL DOC No. VENDOR DOC NO.
CW Chlorination Control ' c :
-t/% panel _ PE-DG-226-174-A064 BNC/4389-CW
2 | uality Control Plan. | PE-QP-226-174-A069 jB(',“;:/A“”s’QCP
' Request you to send us one copy back duly stamped as Approved.
Thanking you ‘ ' —> 10, Ms. Fonk o Jw}nCSr' ’V//QIJ) .
- Yours Faithfully | . O e Lopy or Yr 8Lyt Wiy
For Babubhai Narottamdas & Co. pf‘LMe_. e f abOVe ), Q/ .
| » srsak f, 33‘%’/
: ~ - : om/ !
o Prashafit Kocha ' ——, 70-/ &/,,,S‘aﬁ"\o{'u/ﬁ G'Mm ('%mlggc)
Head - Mati & Proj.. Slc/ . S ) L2 ah e gm
Qe Wl Aty g o,
Encl.: 6 Sets'of above %\ A bmwwgwb)‘ W e kepT-0me Lo o s
: T e T T e XA R S0 e L s e ST YD »
CnC- To- . o T R 6/\&*: “M..Plrwiwwv' . )wm

1. Fichtner Consulting Engineers(I) Pvt Ltd.=— Guva 2 =S¥ Tattn.: Mr.R.P. Pillai

Ganesh Chambers, 64 Eldams Road

Project Manager

Chennai 600 018. ' : With 4 copies of above

2. M/s Bharat Heavy Electricals Ltd Attn.: Mr. V.K.Gupta
Power Sector-Northern Region For Information
HRDI & PSNR Complex ' By Fax. 0120 2515465

Plot No 25 Sector 18A, Noida - 201301

Cher @uzc o)) £ BABUBHAI NAROTTAMDAS & CO.
W(Orﬁofégen,, ” ’,( { t: ‘Banaco House’, _
: . WP . P-1, Cama Industrial Estate,

h\ ./6[/06/ WM "'Wlm Mumbai - 400 0.63 (india) 139

ofgid‘.ﬂmg@ WUR V400011 poh &;albhat Road, Goregaon (East),
Y
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SUPPLY OF MISSING ITEMS AND ERRECTION &
COMMISSIONING OF PARTIALLY ERRECTED
CHLORINATION PLANT.

2X250 MW, GHTP STAGE-I,LEHERA MOHABAT UNIT 3 & 4

BHEL DOCUMENTS NO.: PE-TS-226-174-A001

VOLUME 1I-B

SECTION -C

REV. NO. 0.0 | DATE:

Page

SPECIFIC TECHNICAL REQUIREMENTS FOR ELECTRICAL

BHEL - PS - PPEI: NOIDA, SECTOR-16A, U.P.-201301 150




TITLE: BHEL DOCUMENTS NO.: PE-TS-226-174-A001
i TECHNICAL SPECIFICATIONS FOR SITE VISIT, VOLUME II-B
SUPPLY OF MISSING ITEMS AND ERRECTION & SECTION G
ByyH COMMISSIONING OF PARTIALLY ERRECTED
CHLORINATION PLANT. .
2X250 MW, GHTP STAGE-II,LEHERA MOHABAT UNIT 3 & 4 EEV' NO. 00 | DATE:
age
1.0 EQUIPMENT & SERVICES TO BE PROVIDED BY BIDDER :

3.0 DOCUMENTS TO BE SUBMITTED ALONG WITH BID

3.1

3.2

a) Any item/work either supply of equipment or erection material which have not
been specifically mentioned but are necessary to complete the work for
trouble free and efficient operation of the plant shall be deemed to be included
within the scope of this specification. The same shall be provided by the

bidder without any extra charge.

b) Electrical load requirement for Chlorination Plant.
c) All equipment shall be suitable for the power supply fault levels and other
climatic conditions mentioned in the enclosed project information.

Bidder shall confirm total compliance to the electrical specification without any
deviation from the technical/ quality assurance requirements stipulated. In line
with this, signed and stamped copy of the following shall be furnished by the

bidder as technical offer:

a) A copy of this sheet “Electrical Equipment Specification for “Chlorination

Plant”.
b) Electrical load requirement

No technical submittal such as copies of data sheets, drawings, write-up, quality
plans, type test certificates, technical literature, etc, is required during tender
stage. Any such submission even if made, shall not be considered as part of offer.
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NOTES: 1. COLUMN 1 TO 12 & 18 SHALL BE FILLED BY THE REQUISITIONER (ORIGINATING AGENCY); REMAINING COLUMNS ARE TO BE FILLED UP BY PEM (ELECTRICAL)
2. ABBREVIATIONS : * VOLTAGE CODE (7):- (ac) A=11 KV, B=6.6 KV, C=3.3 KV, D=415 V, E=240 V (1 PH), F=110 V (cc): G=220 V, H=110 V, J=48 V, K=+24V, L=-24 V
: ** FEEDER CODE (8):- U=UNIDIRECTIONAL STARTER, B=BI-DIRECTIONAL STARTER, S=SUPPLY FEEDER, D=SUPPLY FEEDER (CONTACTER CONTROLLED)
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PUNJAB STATE ELECTRICITY BOARD o

From
The Chief Engineer, ce @ W
Thermal Designs, v \
PSEB, Patiala. n e<
_VV\“ To - Ca': M ) ~ A
1. Satj .Gupta, 8\( Q ¢ AN
By Courier harat Heavy Electricals Limited,
Power Sector, Project Engineering Management, o)
BHEL House, Siri Fort, New Delhi-110 049, —
Memo No.GHTP/M-1IV792/ 41 ¥ \2? ) 3

Dated:- /7 3 0/(

Subject:- Design Memorandum & Flow Diagrams for Raw Water & CW
Chlorination Plant and absorption System .

O

Dear Sir,
Please refer to MOM dated 2/3-03-05 between PSEB and BHEL held at

Chennai. Enclosed please find herewith the following documents (in duplicate) duly
approved in action -2:-

- S.No. | Document No. Description

1. PE-DC-226-174-A-001 (Rev-01) | Design Memorandum for Raw Water &
CW Chlorination Plant and absorption

system.

2. | PE-DG-226-174-A-001 (Rev-01) Mter
' _____——hlorination and Rav%/ hlorination,

A QI 9 3V

/
¥Dy DirectalMD-IIL,
&\ U For CE/Th.(D), PSEB, Patiala.

ject Co-Ordinator,
M/S TCE Consulting Engineers,
73/1 St.Marks' Road, Bangalore — 560 001 — alongwith one set of above
document.
2.  Mr. K.K. Ayare/AGM,
M/S BHEL, Power Sector - Project Management,
i 15" F1, H.T. House, 18-20 K.G. Marg, New Dethi — 110001.

CC:-1.

S, e -. S e s S ,,n;r‘;;ﬂl;bjsﬁ



b

PROJECT ENGINEERING MANAGEMENT

(MECHANICAL ENGINEERING DEPARTMENT)
DOCUMENT COVER SHEET

NAME OF CUSTOMER: PUNJAB STATE ELECTRICITY BOARD, PATIALA
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Chiorination Plant and Absorption System

1.0

2.0

2.1

2.2

2.3

INTRODUCTION

This document covers Raw Water and CW Chlorination plant and absorption system
description, design philosophy for various components of the system, design philosophy for
controf and operation system for 2 X 250 MW GHTPS, Stage Il, Lehra Mohabat, Units # 3 and

#4.
GENERAL DESCRIPTION

Chlorine is dosed in water to remove organics present in the water and make the water
suitable for its intended use.

Raw Water Chlorination:

Raw water chlorination is done in the cascade aerator collection launder. The system
consists of Two (2) X 100% booster pumps, tonne containers, gas filters and chlorinators

along with injection system.

Gas Chlorine is drawn from chlorine tonners through the filters regulator to the chlorinator.
From here, the chiorine gas, under vacuum, is sucked through an ejector to mix with motive
water for delivery to point of dosage. Chiorine Booster pumps provide motive water. Chlorine
booster pumps take their suction from the delivery tapping of raw water pumps to Cascade
aerator. The chiorinator meters the amount of chiorine into the ejector and therefore to the

point of use.

Raw Water Chlorination is done as continuous dosing at 10 ppm in the collection launder of
cascade aerator. Two streams (2 X 100%) of 21 Kg/Hr chlorinators shall be provided for this

purpose. o
CW Chlorination: -

Chilorine is also dosed in Circulating Water system. The dosing is done at the pumps suction
in CW forebay. A separate system is provided for CW chlorination. The CW Chlorination
system consists of Chlorine tonners, Gas Filters, Evaporators, safety relief valve, Chiorinator,
injector and booster pumps. In CW chiorination system, the booster pumps draw water from
the delivery header of CW pumps and deliver to the forebay (Near CW pumps suction)
through ejectors. A platform weigh scale with trunions shall be provided as weighing
arrangment for chlorine tonners. '

CW Chlorination will be done as shock dosing at § ppm for 30 minutes every 8 hours. The
dosing is done close to CW pumps suction to ensure most of the chiorine is carried to the

condenser for disinfecting.

Two streams of 180 Kg/Hr { 1W + 1 S) chlorinators each are provided for CW Chilorination.

For handling chlorine tonners for CW system, the system will consist of monorail and
electrically operated hoist of 3.0 MT capacity and a tonner-lifting bar of 2 MT capacity.

POTABLE WATER CHLORINATION:

Potable water is being provided by PSEB near the boiler. The same shall be chlorinated by
means of Hypochlorite dosing in the Potable water tank of 25 m3 capacity that is provided for
stage |l on the Deaerator floor. A dosing tank with 2 X 100% dosing pumps are provided for

this purpose.

K 61048udbrdbr revO1\Design themmarandum Chlornation - 01 doc
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3.0 CHLORINE LEAK ABSORPTION SYSTEM
Chlorine leak absorption system is provided for the CW Chlorination system.
The system is designed to absorb 1 ton of chlorine in case of chlorine leak. In case of chiorine
leakage, the gas is sucked from the FRP hood by blower and sent to absorption tower. Here,
the chlorine is absorbed by sodium hydroxide (NaOH) filled in the caustic tank that is
circulated by means of pump.
The system consists of FRP Hood, Blowers, Absorption tower, Caustic storage tank and
circulating pumps. Leak detectors with multi probe will be provided in the tonner room and
chlorinator room.

4.0 SIZING

4.1 Raw Water Chiorination:

a) Raw Water Flow Rate 1987.4 M*/Hr (However, the
chlorinator is sized for maximum
flow of 2100 m3/hr)

b) Chlorine Dosage : 10 ppm

c) No. of Tonners . : 8 Nos

4.2 CW Chilorination:

a) CW and ACW Flow Rate T 35450 MYHr

b) Chlorine Dosage 5 ppm (Shock dosing)

¢) No. of Tonners 18 Nos

4.3 Potable Water Chlorination:
Potable water Tank Capaéity 25 M°
Chlorine dosage 2 ppm (Max)
Available Chlorine in Hypochlorite 6 %
4.4 Pipe sizing:
Pumps Suction 1.8 m/sec (max)
Pump discharge 2.5 m/sec (max)
5.0 MATERIAL OF CONSTRUCTION FOR PIPES AND VALVES
5.1 Pipes for waterlines . IS 1239/ 1S 3589
52 Connecting tube from Tonner . Annealed Copper tested to 40 Kg/Cm?
FICHTNER India
K- 61948dbrdbr revO N\Design momorandum Chlorination - 01 doc
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5.3 Pressure lines of chlorine : ASTM A 106 GrB

54 Fittings / Flanges : ASTM A 105

55 Chlorine line valves (Except tonner valves) : ASTM A 105

56 Chlorine solution fines : CS with 3 mm thick Rubber Lined
5.7 Diffusers : HDPE

5.8 Valves on solution line : Cl Rubber fined.

59 Chlorine gas vacuum lines : PVC

6.0 CONTROL PHILOSOPHY

The operation of both raw water and CW Chiorination system will be manual. However,
necessary interlocks will be provided for the safety of the system.

A local contro! panel shall be provided in the chlorination Plant separately for RW Chlorination
system and CW chiorination system.

The panel will have the ON / OFF push buttons and status feedback for various drives in the
chlorination Plant.

Alarm annunciation with hooter for pump trip, Chlorine leak detection etc hardwired with
required number of windows shall be povided.

Local instruments like pressure gauges and temperature gauges shall be provided.
A portable residual chiorine analyser shall be provided.
70  SPECIFICATIONS OF MAJOR EQUIPMENT
71 CHLORINE TONNER
Capacity : 930 Kgs
Quantity . : Suitable for 30 days storage for CW
Chlorination and 15 days storage for
RW Chlorination
MOC : ASTM A285Gr.C /ASTMA 516Gr. 60

Approvals : As prescribed by Chief Controller Of
Explosives, Govt of India

7.2 EVAPORATOR (For CW Chlorination Only)

Type : Electrically heated water bath
Capacity : 120% min
Quantity : 2 X 100%
Vaporizer Body . Seamless, ASTM A 106 Gr B

FICHTNER India
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7.3

7.4

7.5

Corrosion allowance
Radiography
Design code

Heating element

CHLORINATOR:

Capacity

Quantity

Chlorine Feed control

Injector

Cabinet

BOOSTER PUMPS (For both RW and CW Chiorination)

Quantity

Type
Casing
Impeller

Design Code

SAFETY AND SUPERVISORY EQUIPMENT (Common)

Weather Cock
Safety Shower

Ammonia Torch

Emergency repair kit

Oxygen breathing apparatus

Chlorine leak detectors

Apron

Chiorine Gas Mask

3mm
100%
IS 2825 or ASME Sec VIl Div 1

Electrical immersion type, 3 phase
415V AC.

180 KG / Hr for CW Chiorination)
21 Kg/Hr for RW Chilorination

2 X 100% ( RW Chlorinator)
2 X 100% ( CW Chlorinator)

Manual adjuster
One per chiorinator, CIRL

Fiber Glass

2 X 100 % (For RW Chiorination)
2 X 100 % (For CW Chilorination)

" "Horizontal Centrifugal

Clto IS 210 Gr FG 260

SS 304

@U\:&O{Aﬁuvn

1 No.

2 nos

4 Sets

1 set

4 sets

As Required for Plant
4 Sets |

2 Sefs

K 61940\dbridbr rev 1 \Design memorandum Chlorinatidit 61 doc
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Safety Shower with Eye wash fountain

One each for RW and CW
Chlorination

7.6 HYPOCHLORITE DOSING SYSTEM
Hypochlorite Dosing Tank 50 Litres capacity non metallic
Hypochlorite dosing Pumps Diaphragm Type, single phase,
Polypropylene, 0 to 2 LPH capacity
7.7 CHLORINE LEAK ABSORPTION SYSTEM (For CW System Chlorination Only)
Type Counter Current with packing
Capacity One tonner of chlorine
Qty / Caustic Re circulation tank 1 no, / IS 2062 Rubber Lined.
Blowers 2 X 100%, Centrifugal, FRP Lined
Absorbent Sodium Hydroxide (NaOH)
Caustic Re circulation Pump ‘ Horizontal, centrifugal, FRP or
Rubber Lined suitable to handle
NaOH, NaOCI and NaCl.
Chlorine Duct PP + FRP
8.0 CODES AND STANDARDS
The Chlorination system shall be designed, manufactured - and installed. .in line with.dhe ..
applicable standards for the system. e
8.1 Chlorination system Chlorine Institute Standard
+1S 10553 Part 1 & 2
8.2 Power Piping ASME B 31.1
8.3 Flanges ANSI B 16.5
8.4 FRP Tanks BS 4994
8.5 Tanks of Carbon Steel IS 803
8.6 Rubberlining IS 4682 Part 1
8.7 Ball Vaive BS 5351
88 Butterfly Valve BS 5155
FICHTNER India
Ko l9didbridbr revOi\Design menwramdum (:hk-mutiun - 01 doc B
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1.0

2.0

3.0

3.1

3.2

3.3

3.3.1

3.3.2

INTENT OF SPECIFIATION

The specification covers the design, materials, constructional features, manufacture, inspection and
testing at manufacturer’s work, and packing of Low voltage (LV) squirrel cage induction motors
along with all accessories for driving auxiliaries in thermal power station.

Motors having a voltage rating of below 1000V are referred to as low voltage (LV) motors.

CODES AND STANDARDS

Motors shall fully comply with latest edition, including all amendments and revision, of following
codes and standards:

1S:325 Three phase Induction motors

IS : 900 Code of practice for installation and maintenance of induction motors

IS: 996 Single phase small AC and universal motors

IS: 4722 Rotating Electrical machines

IS: 4691 Degree of Protection provided by enclosures for rotating electrical machines

IS: 4728 Terminal marking and direction of rotation rotating electrical machines

IS: 1231 Dimensions of three phase foot mounted induction motors

IS: 8789 Values of performance characteristics for three phase induction motors

IS: 13555 Guide for selection and application of 3-phase A.C. induction motors for
different types of driven equipment

IS: 2148 Flame proof enclosures for electrical appliance

IS: 5571 Guide for selection of electrical equipment for hazardous areas

IS: 12824 Type of duty and classes of rating assigned

IS: 12802 Temperature rise measurement ofr rotating electrical machnines

IS: 12065 Permissible limits of noise level for rotating electrical machines

IS: 12075 Mechnical vibration of rotatinf electrical machines

In case of imported motors, motors as per IEC-34 shall also be acceptable.
DESIGN REQUIREMENTS

Motors and accessories shall be designed to operate satisfactorily under conditions specified in data
sheet-A and Project Information, including voltage & frequency variation of supply system as defined
in Data sheet-A

Motors shall be continuously rated at the design ambient temperature specified in Data Sheet-A and
other site conditions specified under Project Information

Motor ratings shall have at least a 15% margin over the continuous maximum demand of the driven
equipment, under entire operating range including voltage & frequency variation specified above.

Starting Requirements

Motor characteristics such as speed, starting torque, break away torque and starting time shall be
properly co-ordinated with the requirements of driven equipment. The accelerating torque at any
speed with the minimum starting voltage shall be at least 10% higher than that of the driven
equipment.

Motors shall be capable of starting and accelerating the load with direct on line starting without
exceeding acceptable winding temperature.

N
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3.3.3

3.4

34.1

3.4.2

3.5

351

3.5.2

3.6

3.7

4.0

4.1

4.2

4.3

4.4,

The limiting value of voltage at rated frequency under which a motor will successfully start and
accelerate to rated speed with load shall be taken to be a constant value as per Data Sheet - A during
the starting period of motors.

The following frequency of starts shall apply

i) Two starts in succession with the motor being initially at a temperature not exceeding the
rated load temperature.

i) Three equally spread starts in an hour the motor being initially at a temperature not exceeding
the rated load operating temperature. (not to be repeated in the second successive hour)

iii) Motors for coal conveyor and coal crusher application shall be suitable fro three consecutive
hot starts followed by one hour interval with maximum twenty starts per day and shall be
sutable fro mimimum 20,000 starts during the life time of the motor

Running Requirements

Motors shall run satisfactorily at a supply voltage of 75% of rated voltage for 5 minutes with full load
without injurious heating to the motor.

Motor shall not stall due to voltage dip in the system causing momentary drop in voltage upto 70% of
the rated voltage for duration of 2 secs.

Stress During bus Transfer

Motors shall withstand the voltage, heavy inrush transient current, mechnical and torque stress
developed due to the application of 150% of the rated voltage for at least 1 sec. caused due to vector
difference between the motor residual voltage and the incoming supply voltage during occasional auto
bus transfer.

Motor and driven equipment shafts shall be adequately sized to satisfactorily withstand transient
torque under above condition.

Maximum noise level measured at distance of 1.5 metres from the outline of motor shall not
exceed85dB. Peak amplitude of vibrations shall be within IS specified limits.

The max. vibration velocity or double amplitude of motors vibration as measured at motor bearings
shall be within the limits specified in IS: 12075.

CONSTRUCTIONAL FEATURES

All motor enclosure shall conform to DOP-IP55 unless otherwise specified. Motor for outdoor or
semi-outdoor service shall be weather proof construction.

Motors upto 160KW shall have Totally Enclosed Fan Cooled (TEFC) enclosures, the method of
cooling conforming to 1C-0141 or 1C-0151 of IS: 6362.

Motors rated above 160 KW shall be Closed Air Circuit Air (CACA) cooled
Motors shall be designed with cooling fans suitable for both directions of rotation.

Motors shall not be provided with any electric or pneumatic operated external fan for cooling the
motors 1oC
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45

4.6

4.7

4.7.1

4.7.2

4.7.3

4.7.4

4.75

4.7.6

4.7.7

4.7.8.

4.7.9

4.8

Frames shall be designed to avoid collection of moisture and all enclosures shall be provided with
facility for drainage at the lowest point.

In case Class “F’ insulation is provided for LV motors, temperature rise shall be limited to the limits
applicable to Class ‘B’ insulation.

In case of continuous operation at extreme voltage limits the temperature limits specified in table-1 of
1S:325 shall not exceed by more than 10°C.

Terminals and Terminal Boxes

Terminals, terminal leads, terminal boxes, windings tails and associated equipment shall be suitable
for connection to a supply system having a short circuit level, specified in the Data Sheet-A.

Unless otherwise statedin Data Sheet-A, motors rated above 100kW shall be breaker controlled. For
motors rated higher than 110kW , breaker shall be given with motor protection relay. The terminal
box of motors shall be designed for the fault current mentioned in data sheet “A”.

Unless otherwise specified or approved, phase terminal boxes of horizontal motors shall be positioned
on the left hand side of the motor when viewed from the non-driving end.

Connections shall be such that when the supply leads R, Y & B are connected to motor terminals A B
& Cor U, V & W respectively, motor shall rotate in an anticlockwise direction when viewed from the
non-driving end. Where such motors require clockwise rotation, the supply leads R, Y, B will be
connected to motor terminals A, C, B or VW & V respectively.

Permanently attached diagram and instruction plate made preferably of stainless steel shall be
mounted inside terminal box cover giving the connection diagram for the desired direction of rotation
and reverse rotation.

Motor terminals and terminal leads shall be fully insulated with no bar live parts. Adequate space
shall be available inside the terminal box so that no difficulty is encountered for terminating the cable
specified in Data Sheet-A.

Degree of protection for terminal boxes shall be IP 55 as per IS 4691.

Separate terminal boxes shall be provided for space heaters.. If this is not possible in case of LV
motors, the space heater terminals shall be adequately segregated from the main terminals in the main
terminal box. Detachable gland plates with double compression brass glands shall be provided in
terminal boxes.

Phase terminal boxes shall be suitable for 360 degree of rotation in steps of 90 degree for LV motors.
Terminal box shall be capable of withstanding maximum system fault current for duration of 0.25 sec.

Cable glands and cable lugs as per cable sizes specified in Data Sheet-A shall be included. Cable lugs
shall be of tinned Copper, crimping type & double compression brass glands to match cable used.

Two separate earthing terminals suitable for connecting G.I. or MS strip grounding conductor of size
given below shall be provided on opposite sides of motor frame. Each terminal box shall have a
grounding terminal.

Motors above 90kW : 50X6mm GS flat
Motors above 30kW upto 90 kW : 35 X 6mm GS flat
Motor above 5kW upto 30kW : 25 X 3 mm GS flat

Moator upta 5 KW - 8 SWG Gl wire

EN
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4.9

491

4.9.2

493

4.9.4

495

4.9.6

4.9.7

5.0

5.1

5.2

5.3

5.4

6.0

General
Motors provided for similar drives shall be interchangeable.
Suitable foundation bolts are to be supplied alongwith the motors.

Motors shall be provided with eye bolts, or other means to facilitate safe lifting if the weight is 25Kgs.
and above.

Necessary fitments and accessories shall be provided on motors in accordance with the latest Indian
Electricity rules 1956.

All motors rated 30 KW and above shall be provided with space heaters to maintain the motor internal
air temperature above the dew point. Unless otherwise specified, space heaters shall be suitable for a
supply of 240V AC, single phase, 50 Hz.

Name plate with all particulars as per 1S: 325 shall be provided

Unless otherwise specified, the colour of finish shall be grey to Shade No. 631 and 632 as per IS:5 for
motors installed indoor and outdoor respectively. The paint shall be epoxy based and shall be suitable
for withstanding specified site conditions.

INSPECTION AND TESTING

All materials, components and equipments covered under this specification shall be procured,
manufactured, as per the BHEL standard quality plan No. PED-506-00-Q-006/0 and PED-506-00-Q-
007/2 enclosed with this specification and which shall be complied.

LV motors of type-tested design shall be provided. Valid type test reports not more than 5 year shall
be furnished. In the absence of these, type tests shall have to be conducted by manufacturer without
any commercial implication to purchaser.

All motors shall be subjected to routine tests as per IS: 325 and as per BHEL standard quality plan.

Motors shall also be subjected to additional tests, if any, as mentioned in Data Sheet A.

DRAWINGS TO BE SUBMITTED AFTER AWARD OF CONTRACT

a) OGA drawing showing the position of terminal boxes, earthing connections etc.
b) Arrangement drawing of terminal boxes.
c) Characteristic curves:

(To be given for motor above 55 kW unless otherwise specified in Data Sheet).

i) Current vs. time at rated voltage and minimum starting voltage.

i) Speed vs. time at rated voltage and minimum starting voltage.

iii) Torque vs. speed at rated voltage and minimum voltage.
For the motors with solid coupling the above curves i), ii), iii) to be furnished for the
motors coupled with driven equipment. In case motor is coupled with mechanical
equipment by fluid coupling, the above curves shall be furnished with and without
coupling.

iv) Thermal withstand curve under hot and cold conditions at rated
voltage and max. permissible voltage.

EN
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1.00.00

1.01.00

LT POWER CABLES

CODES & STANDARDS

All standards, specifications and codes of practice referred to herein shall be
the latest editions including all applicable official amendments and revisions as
on date of opening of bid. In case of conflict between this specification and
those (IS : codes, standards, etc.) referred to herein, the former shall prevail.
All the cables shall conform to the requirements of the following standards and
codes:

IS :1554 - | PVC insulated (heavy duty) electric cables for working
voltages upto and including 1100V.

IS : 3961 Recommended current ratings for cables

IS : 3975 Low carbon galvanised steel wires, formed wires and

tapes for armouring of cables.
IS : 4905 Methods for random sampling.
IS : 5831 PVC insulation and sheath of electrical cables.

IS : 7098 (Part -I) Cross linked polyethylene insulated PVC sheathed cables
for working voltages upto and including 1100V.

IS : 8130 Conductors for insulated electrical cables and flexible
cords.

IS : 10418 Specification for drums for electric cables.

IS : 10810 Methods of tests for cables.

ASTM - D - 2843 Standard test method for density of smoke from the
burning or decomposition of plastics.

IEC - 754 (Part-l) Test on gases evolved during combustion of electric
cables.

IEC - 332 Tests on Electric cables under fire conditions.
Part-3 : Tests on bunched wires or cables (catagory -B)
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2.01.00

2.02.00

2.03.00

2.04.00

2.05.00

2.06.00

TECHNICAL REQUIREMENTS

The cables shall be suitable for laying on racks, in ducts, trenches, conduits
and under ground burried installation with chances of flooding by water.

Cables shall be flame retardant, low smoke (FRLS) type designed to
withstand all mechanical, electrical and thermal stresses develop under steady
state and transient operating conditions as specified elsewhere in this
specification.

Aluminium conductor used in power cables shall have tensile strength of more
than 100 N/ sq.mm. Conductors shall be multi stranded.

XLPE insulation shall be suitable for a continuous conductor temperature of
90°C and short circuit conductor temperature of 250 deg. C. PVC insulation
shall be suitable for continuous conductor temperature of 70 deg.C and short
circuit conductor temperature of 160 deg. C.

The cable cores shall be laid up with fillers between the cores wherever
necessary. It shall not stick to insulation and inner sheath. All the cables, other
than single core unarmoured cables, shall have distinct extruded PVC inner
sheath of black colour as per IS : 5831.

For single core armoured cables, armouring shall be of aluminium wires. For
multicore armoured cables armouring shall be of galvanised steel as follows:-

Calculated nominal dia Size and Type of armour
of cable under armour

i) Upto 13 mm 1.4mm dia GS wire

ii) Above 13 & upto 25mm 0.8 mm thick GS formed wire /
1.6 mm dia GS wire

iii) Above 25 & upto 40 mm 0.8mm thick GS formed wire /
2.0mm dia GS wire

iv) Above 40 & upto 55mm 1.4 mm thick GS formed wire /
2.5mm dia GS wire

V) Above 55 & upto 70 mm 1.4mm thick GS formed wire /
3.15mm dia GS wire

Vi) Above 70mm 1.4 mm thick GS formed wire /
4.0 mm dia GS wire
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2.06.01

2.06.02

2.07.00

2.08.00

2.09.00

2.10.00

The aluminium used for armouring shall be of H, grade as per 1S:8130 with
maximum resistivity of 0.028264 omhs mm? per metre at 20°C. Aluminium
armouring shall be same as indicated above for galvanolised steel.

The gap between armour wire / formed wire shall not exceed one armour
wire / formed wire space and there shall be no cross over / over-riding of
armour wire / formed wire. The minimum area of coverage of armouring shall
be 90%. The breaking load of armour joint shall not be less than 95% of that
of armour wire / formed wire. Zinc rich paint shall be applied on armour joint
surface.

Outer sheath shall be of PVC(of suitable grade) & black in colour. In addition
to meeting all the requirements of Indian standards referred to, outer sheath
of all the cables shall have the following FRLS properties.
(a) Oxygen index of min. 29 (As per 1S:10810 (part-58))
(b) Acid gas emission of max. 20% (As per IEC-754-).

(c) Smoke density rating shall not be more than 60% during Smoke
Density Test as per ASTMD-2843.

Cores of the cables shall be identified by colouring of insulation. Following
colour scheme shall be adopted:

1 core- Red, Black, Yellow, Blue

2 core- Red & Black

3 core- Red, Yellow & Blue

4 core - Red, Yellow, Blue and Black

For reduced neutral conductors the core shall be black.

In addition to manufacturer's identification on cables as per IS, following
marking shall also be provided over outer sheath.

1) Cable size and voltage grade - To be embossed
2) Word 'FRLS' at every 5 metre - To be embossed

3) Sequential marking of length of the cable in metres at every one
metre.- To be embossed / printed
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2.12.00

2.13.00

2.14.00

2.14.01

2.14.02

The embossing shall be progressive, automatic, in line and marking shall be
legible and indelible.

All cables shall meet the fire resistance requirement as per Category-B of
IEC 332 Part-3.

Allowable tolerances on the overall diameter of the cables shall be +\-2 mm
maximum over the declared value in the technical data sheets.

In plant repairs to the cables shall not be accepted. Pimples, fish eye, blow
holes etc.are not acceptable.

Cable selection & sizing

LT Power cables shall be sized based on the following considerations:

(a) Rated current of the equipment

(b) The voltage drop in the cable, during motor starting condition, shall be
limited to 10% and during full load running condition, shall be limited to
3% of the rated voltage

(c) Short circuit withstand capability
This will depend on the feeder type. For a fuse protected circuit, cable
should be sized to withstand the let out energy of the fuse.For breaker
controlled feeder, cable shall be capable of withstanding the system
fault current level for total breaker tripping time inclusive of relay pickup
time.

(d) The minimum conductor size shall be 6 sgmm for aluminium
conductor cables and 2.5 sgmm for copper conductor cables. The
constructional details of copper conductor cables shall be same as
indicated for copper control cable.

Derating Factors

Derating factors for various conditions of installations including the following
shall be considered while selecting the cable sizes:

a) Variation in ambient temperature for cables laid in air
b) Grouping of cables

c) Variation in ground temperature and soil resistivity for buried cables.
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2.14.03

2.14.04

2.14.05

3.00.00

3.01.00

3.02.00

Cable lengths shall be considered in such a way that straight through cable
joints are avoided.

Cables shall be armoured type if laid in switchyard area or directly buried.

All LT power cables of sizes more than 120 sg.mm. shall be XLPE insulated
and preferable sizes are 1Cx150, 1Cx300, 1Cx630, 3Cx150 & 3Cx240 sq.mm.

CONSTRUCTIONAL FEATURES
1.1 KV Grade Power Cables

(a) 1.1 KV grade XLPE power cables shall have compacted aluminium
conductor, XLPE insulated, PVC inner-sheathed (as applicable),
armoured/ unarmoured, PVC outer-sheathed conforming to 1S:7098.
(Part-1).

(b) 1.1KV grade PVC power cables shall have aluminium
conductor(compacted type for sizes above 10 sq.mm), PVC Insulated,
PVC inner sheathed (as applicable) armoured/ unarmoured, PVC outer-
sheathed conforming to 1S:1554 (Part-I).

(c) 1.1 KV grade Trailing cables shall have tinned copper(class 5)conductor,
insulated with heat resistant elastomeric compound based on Ethylene
Propyline Rubber(EPR) suitable for withstanding 90 deg.C continuous
conductor temperature and 250 deg. C during short circuit, inner-
sheathed with heat resistant elastomeric compound, nylon cord
reinforced, outer-sheathed with heat resistant, oil resistant and flame
retardant heavy duty elastomeric compound conforming to IS 9968.

Cable Drums

(a) Cables shall be supplied in non returnable wooden or steel drums of
heavy construction. The surface of the drum and the outer most cable
layer shall be covered with water proof layer. Both the ends of the
cables shall be properly sealed with heat shrinkable PVC/ rubber caps
secured by 'U' nails so as to eliminate ingress of water during
transportation, storage and erection. Wood preservative anti-termite
treatment shall be applied to the entire drum. Wooden drums shall
comply with IS : 10418.

(b) Each drum shall carry manufacturer's name, purchaser's name,
address and contract number, item number and type, size and length
of cable and net gross weight stencilled on both sides of the drum. A
tag containing same information shall be attached to the leading end of
the cable. An arrow and suitable accompanying wording shall be
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4.00.00

4.01.00

4.02.00

4.02.01

marked on one end of the reel indicating the direction in which it
should be rolled.

TESTS
GENERAL

1.0 All equipments 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 five 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 five 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
under this contract free of cost to the Owner and submit the reports
for approval.

3.0 All acceptance and routine tests as specified below and relevant
standards shall be carried out. Charges for these shall be deemed to
be included in the equipment price.

TYPE TESTS:

The type tests reports for the following shall be submitted on one size each
of PVC / XLPE LT Power cables of each make:

S. No. Type Test Remarks
a) For Conductor

1. Resistance test
b) For Armour Wires / Formed wires

1. Measurement of Dimensions

2. Tensile Test For aluminium wires also
3. Elongation test For aluminium wires also
4. Torsion test For round wires only
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4.02.02
4.03.00

10.
1.
12.

13.
d) For

Winding test For Formed wires only
Resistance test For aluminium wires also
Zinc Coating test For G.S. Formed wires /wires only.

PVC/XLPE insulation & PVC Sheath
Test for thickness

Tensile strength & elongation tests before ageing and after
ageing

Ageing in air oven

Loss of mass test For PVC insulation and sheath only
Hot deformation test For PVC insulation and sheath only
Heat shock test For PVC insulation and sheath only

Shrinkage test

Thermal stability test For PVC insulation and sheath only
Hot set test For XLPE insulation only

Water absorption test For XLPE insulation only

Oxygen index test For outer sheath only

Smoke density test For outer sheath only

Acid gas generation test For outer sheath only

completed cables

Insulation resistance test
(Volume resistivity method)

High voltage test

Flammability test as
per IEC - 332 Part-3
(Category -B)

Acceptance Tests (as per QA table)

Routine Tests (as per QA table)

174



6042341
Text Box


LT CONTROL CABLES
1.00.00 CODES & STANDARDS
1.01.00 All standards, specifications and codes of practice referred to herein shall be
the latest editions including all applicable official amendments and revisions as
on date of opening of bid. In case of conflict between this specification and
those (IS : codes, standards, etc.) referred to herein, the former shall prevail.
All the cables shall conform to the requirements of the following standards and
codes :
IS :1554 - | PVC insulated (heavy duty) electric cables for
working voltages upto and including 1100V.
IS : 3961 Recommended current ratings for cables
IS : 3975 Low carbon galvanised steel wires, formed wire
and tapes for armouring of cables.
IS : 4905 Methods for random sampling.
IS : 5831 PVC insulation and sheath of electrical cables.
IS : 8130 Conductors for insulated electrical cables and
flexible cords.
IS : 10418 Specification for drums for electric cables.
IS : 10810 Methods of tests for cables.
ASTM-D -2843 Standard test method for density of smoke from
the burning or decomposition of plastics.
IEC-754 (Part-I) Test on gases evolved during combustion of
electric cables.
IEC -332 Tests on Electric cables under fire conditions
Part-3 : Tests on bunched wires or cables
(category -B)
2.00.00 TECHNICAL REQUIREMENTS
2.01.00 The cables shall be suitable for laying on racks, in ducts, trenches, conduits
and under ground burried installation with chances of flooding by water.
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2.02.00 Cables shall be flame retardant, low smoke (FRLS) type designed to
withstand all mechanical, electrical and thermal stresses develop under steady
state and transient operating conditions as specified elsewhere in this
specification.

2.03.00 Conductor of control cables shall be made of multi stranded, plain annealed
copper.
2.04.00 PVC insulation shall be suitable for continuous conductor temperature of 70

deg C and short circuit conductor temperature of 160 deg. C.

2.05.00 The cable cores shall be laid up with fillers between the cores wherever
necessary. It shall not stick to insulation and inner sheath. All the cables, other
than single core unarmoured cables, shall have distinct extruded PVC inner
sheath of black colour as per IS : 5831.

2.06.00 For multicore armoured cables, the armouring shall be of galvanised steel as
follows :-
Calculated nominal dia Size and Type of armour

of cable under armour
1) Upto 13 mm 1.4mm dia GS wire

2) Above 13 upto 25 mm 0.8 mm thick GS formed wire /
1.6 mm dia GS wire

3) Above 25 upto 40 mm 0.8mm thick GS formed wire /
2.0mm dia GS wire

4) Above 40 upto 55mm 1.4 mm thick GS formed wire/
2.5mm dia GS wire

5) Above 55 upto 70 mm 1.4mm thick GS formed wire /
3.15mm dia GS wire

6) Above 70mm 1.4 mm thick GS formed wire /
4.0 mm dia GS wire

The gap between armour wire / formed wire shall not exceed one armour
wire / formed wire space and there shall be no cross over / over-riding of
armour wire / formed wire. The minimum area of coverage of armouring shall
be 90%. The breaking load of armour joint shall not be less than 95% of that
of armour wire / formed wire. Zinc rich paint shall be applied on armour joint
surface.
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2.07.00 Outer sheath shall be of PVC (grade as applicable) and grey in colour. In
addition to meeting all the requirements of Indian standards referred to, outer
sheath of all the cables shall have the following FRLS properties.

(a) Oxygen index of min. 29 (As per 1S:10810 (part-58))

(b) Acid gas emission of max. 20% (As per IEC-754-).

(c) Smoke density rating shall not be more than 60% during Smoke
Density Test as per ASTMD-2843.

2.08.00 Cores of the cables of upto 5 cores shall be identified by colouring of
insulation.

Following colour scheme shall be adopted.

1 core- Red, Black, Yellow or Blue
2 core- Red & Black
3 core- Red, Yellow & Blue
4 core- Red, Yellow, Blue and Black
5 core- Red, Yellow, Blue, Black and Grey
2.09.00 For cables having more than 5 cores, core identification shall be done by

numbering the insulation of cores sequentially, starting by number 1 in the
inner layer (e.g. say for 10 core cable, core numbering shall be from 1 to
10). The number shall be printed in Hindu-Arabic numerals on the outer
surfaces of the cores. All the numbers shall be of the same colour, which
shall contrast with the colour of insulation. The colour of insulation for all the
cores shall be grey only. The numerals shall be legible and indelible. The
numbers shall be repeated at regular intervals along the core, consecutive
numbers being inverted in relation to each other. When the number is a
single numeral, a dash shall be placed under neath it. If the number consists
of two numerals, these shall be disposed one below the other and a dash
placed below the lower numeral. The spacing between consecuture numbers
shall not exceed 50 mm.

2.10.00 In addition to manufacturer's identification on cables as per IS, following
marking shall also be provided over outer sheath :

(a) Cable size and voltage grade - To be embossed
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2.12.00

2.13.00

2.14.00

2.14.01

2.14.02

(b) Word 'FRLS' at every 5 metre - To be embossed

(c) Sequential marking of length of the cable in metres at every one metre.
To be embossed / printed.

The embossing / printing shall be progressive, automatic, in line and marking
shall be legible and indelible.

All cables shall meet the fire resistance requirement as per Category-B of
IEC 332 Part -3.

Allowable tolerances on the overall diameter of the cables shall be +\-2 mm
maximum over the declared value in the technical data sheets.

In plant repairs to the cables shall not be accepted. Pimples, fish eye, blow
holes etc. are not acceptable.

Cable selection & sizing
LT Control cables shall be sized based on the following considerations:
(a) Rated current of the equipment

(b) The voltage drop in the cable, during motor starting condition, shall be
limited to 10% and during full load running condition, shall be limited to
3% of the rated voltage

(c) Short circuit withstand capability

This will depend on the feeder type. For a fuse protected circuit, cable
should be sized to withstand the let out energy of the fuse.For breaker
controlled feeder, cable shall be capable of withstanding the system
fault current level for total breaker tripping time inclusive of relay pickup
time.

(d) The minimum size of conductor shall be 1.5 sgmm

Derating Factors

Derating factors for various conditions of installations including the following
shall be considered while selecting the cable sizes:

a) Variation in ambient temperature for cables laid in air
b) Grouping of cables

c) Variation in ground temperature and soil resistivity for buried cables.
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2.14.03

2.14.04

3.00.00

3.01.00

3.02.00

4.00.00

4.01.00

Cable lengths shall be considered in such a way that straight through cable
joints are avoided.

Cables shall be armoured type if laid in switchyard area or directly buried.
CONSTRUCTIONAL FEATURES
1.1 KV Grade Control Cables

Control Cables shall have stranded copper conductor multicore PVC insulated,
PVC inner-sheathed, armoured / unarmoured, PVC outer-sheathed conforming
to 1S:1554. (Part-l).

Cable Drums

(a) Cables shall be supplied in non returnable wooden or steel drums of
heavy construction. The surface of the drum and the outer most cable
layer shall be covered with water proof layer. Both the ends of the
cables shall be properly sealed with heat shrinkable PVC/ rubber caps
secured by 'U' nails so as to eliminate ingress of water during
transportation, storage and erection. Wood preservative anti-termite
treatment shall be applied to the entire drum. Wooden drums shall
comply with IS : 10418.

(b) Each drum shall carry manufacturer's name, purchaser's name,
address and contract number, item number and type, size and length
of cable and net gross weight stencilled on both the sides of the
drum. A tag containing same information shall be attached to the
leading end of the cable. An arrow and suitable accompanying wording
shall be marked on one end of the reel indicating the direction in which
it should be rolled.

TESTS
GENERAL

1.0 All equipments 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 five 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.
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4.02.00

4.02.01

2.0 In case the Contractor is not able to submit report of the type test(s)
conducted within last five 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
under this contract free of cost to the Owner and submit the reports

for approval.

3.0 All acceptance and routine tests as specified below and relevant
standards shall be carried out. Charges for these shall be deemed to

be included in the equipment price.

TYPE TESTS:

The Type tests reports for the following shall be submitted for one size each

of LT control cable of each make :

S. No.Type Test Remarks
a) For Conductor

1. Resistance test
b) For Armour Wires / Formed wires

1. Measurement of Dimensions

2. Tensile Test

3. Elongation test

4, Torsion test For round wire only

5. Winding test For Formed wires

6. Resistance test

7. Zinc Coating test For G.S. conductors only.

c) For PVC insulation & PVC Sheath

1. Test for thickness

2. Tensile strength and
elongation test before
ageing and after ageing
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4.02.02

4.03.00

3. Ageing in air oven

4. Loss of mass test For
5. Hot deformation test For
6. Heat shock test For

7. Shrinkage test

8. Thermal stability test For

9. Oxygen index test For

10. Smoke density test For

11.  Acid gas generation test For
d) For completed cables

1. Insulation resistance test

(Volume resistivity method)
2. High voltage test

3. Flammability test as per
IEC - 332 Part-3  (Category-B)

Acceptance Tests (as per QA table)

Routine Tests (as per QA table)

PVC insulation and sheath only
PVC insulation and sheath only

PVC insulation and sheath only

PVC insulation and sheath only
outer sheath only
outer sheath only

outer sheath only
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FORM NO. PEM-6666-0

SPECIFICATION NO.: PE-SS —364- 145 —054A

HEERE SPECIFICATION FOR VOLUME _ IIB

Hﬂ[[ LOCAL PANELS SECTION D

: ‘ REV. NO. 00 DATE : 02-01-2014
SHEET 1 OF 6
1.0 SCOPE
This specification covers the Design, Manufacture, Inspection and Testing at the manufacturer’s works,
proper packing for transportation and delivery to site, supervision, erection, and commissioning at site
of Local Panels required for control and monitoring of the Auxiliary Plant & Equipment.

2.0 CODES AND STANDARDS

2.1 All the equipments specified herein shall comply with the requirements of the latest issue of the relevant
National and International standards.

2.2 As a minimum requirement, the following standards shall be complied with:

a) IS-6005 : 1998 : Code of practice for phosphating of iron and steel.

b) IS-5: 2007 : Colors for ready mixed paints and enamels.

c) 1S-1248:2003 . Direct Acting Indicating Analog Elec Measuring Instruments.

d) IS/IEC 60947:Part 1:2004 : Low Voltage switchgear & control gear: Part-1 (General Rules)

e) 1S-8828:1996 : Circuit breaker for household and similar installations.

f) IS-13947 (Part-1):1993  : Low Voltage switchgear & control gear : Part-I (General Rules)

g) ISA-18.1:1979 : Annunciator Sequences and Specification

h)  NFPA-496:2003 : Purged & Pressurised Enclosure for Electrical Equipment in
Hazardous Locations.

3.0 TECHNICAL REQUIREMENTS

3.1 Panel Construction

3.1.1  The local panels shall house the secondary instruments, annunciation system, Single loop controller,
Control switches / push buttons, indicating lamps/LED cluster, relays, timers and other devices required
for operation and monitoring of the equipment locally.

3.1.2 The panels shall be of free standing type either welded construction on angle iron (minimum section of
50 x 50 x 4 mm) structure or folded construction by sheet metal formation depending upon the
equipments to be mounted on it. The panels shall be robustly built and stiffeners as necessary shall be
provided.

3.1.3  The panel shall be suitably reinforced to ensure adequate support for all instruments mounted thereon.
All welds on exposed panel surfaces shall be ground smooth.

3.1.4 The salient features of construction shall be:

Sheet material: Cold rolled sheet steel
Frame thickness: Not less than 3.0mm
Enclosure thickness: Not less than 2.5 mm for load bearing sections (Mounted with instruments)
1.6 mm for doors and Not less than 2.0 mm for others
Panel Height: Not less than 2365 mm
Gland plate thickness: 3.0mm
Base channel: ISMC 100 with anti-vibration mounting & foundation bolts.

3.1.5 The panel shall be provided with rear doors with integral lockable handle. The door when locked shall
be held at minimum three places. The door width shall not be more than 550mm.The doors shall be
provided with suitable stiffeners to prevent buckling. The handle shall be on the right side of the door.
The door shall be removable type with concealed hinges to facilitate maintenance work. Suitable
pocket inside the door shall be provided for keeping the drawings / documents. Double door shall be
provided with suitable glass windows, as per the requirement.

3.1.6  Suitable neoprene gasket shall be provided on all doors and removable covers. Suitable ventilation

system along with louvers shall be provided at bottom and top of the doors covered with removable wire
mesh. 183
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3.1.7
3.1.8

3.1.10

3.1.11

3.1.12

3.1.13

3.1.14

3.1.15

3.1.16

3.1.17

The class of protection shall be in accordance with IP-55 unless otherwise specified .

All steel surfaces shall be cleaned by sand / pellet blasting, treated for pickling, degreasing and
phosphating etc. by seven tank method. The panel shall have a high quality finish and appearance.
The panel shall be painted with two coats of primer followed by two coats of epoxy / synthetic enamel
based final paint of color shade and finish as specified in the attached data sheet. Minimum thickness
of the paint shall be 85 microns for external paint and 70 microns for internal paint.

The cable glands of the required size and type shall be supplied along with the Panel. Panel shall have
gland plate at cable entry to panel.Thickness of gland plate shall not be less than 3mm.

All operable and indicating devices shall be mounted on the front of the panel while aux. Relays / timers
MCBs etc. required for realization of control logics shall be mounted on a mounting plate inside the
panel. Auxiliary relays and timers etc. shall be grouped according to the control function.

No operable or indicating devices shall be mounted below 750 mm and above 1800 mm (w.r.t. finished
ground level). The devices shall be located in such a way so as to ensure easy access for operation /
maintenance.

Dual control power supply feeders of voltage class as specified in data sheet-A (No. PES-145A-DS1-0)

shall be provided by the purchaser. In case redundant power supply feeders are provided then auto
changeover unit shall be mounted on the panel are in the panel supplier's scope. Alaram shall be
provided against failure of a single power supply. Where DC control power supply is specified an
additional 240V, 50 Hz AC supply feeder for powering of space heater and lighting shall be provided by
the purchaser. Suitable arrangement shall be provided inside the panel to receive and terminate the
power supply feeder(s). For this purpose MCBs of suitable current rating shall be provided by the
vendor. A supervisory relay along with a pilot lamp to indicate control supply ‘ON’ shall be provided on
the panel. Any other power supply required for the operation of the devices mounted in the panel shall
be arranged by the vendor.

The internal wiring shall be carried out with 1100 volt grade PVC insulated copper multi strand wire /
flexible of 1.5mm2 size. AC & DC wires shall be kept separate from each other. Separate coloured
wires to be used for AC and DC circuits. All wires shall be properly numbered and identified with
ferrules as per the Control scheme / wiring diagram. Wires shall be routed and run through PVC
troughs/tray.

Terminal blocks shall be clip on type, 1100 volts grade. Separate terminal blocks shall be used for AC
& DC circuits. The terminals shall be suitable for terminating 0.5 mm2 to 2.5mm2 external cables. The
TB points in terminal block shall be cage clamp type / screw type. The terminal for ammeters shall be
provided with removable links for shorting CTs. Each terminal strip shall be provided with identification
strip. The terminal shall not be mounted below 250 mm height from finished floor. The panel shall
have ten (20) percent spare terminal.

The interior of each panel shall be suitably illuminated through fluorescent lamps / tube lights with
shrouded cover of minimum 15W operable on 240V 50 Hz AC power supply through panel door switch.
A 5 Amp. 3-pin Power receptacle with plug shall be provided.

Suitable space heaters operable on 240 Volts 50 Hz AC power system with ON-OFF switch shall be
provided at the panel bottom. These shall be designed to maintain the panel temperature five (5) deg.
C above the ambient temperature during maintenance shutdown. Suitable isolating and control devices
comprising of MCB, thermostat etc. shall be provided for the space heater.

The panel shall be provided with a copper earth bus of 25 x 6 mm size running throughout the width of
the panel. It shall be terminated internally with 10 mm bolts at extreme ends for connection to; main
station earth. The panel mounted equipments / devices shall be connected to earth bus through green
coloured PVC insulated stranded copper conductor of 2.5 mm2 size.

Local Panel shall be provided with main name plate of 150 mm x 40 mm size having inscription of 20
mm height. The individual devices on the panels shall be as provided with separate name plate with
inscription of 3 mm height. The instrument / devices shall be provided with stick on label plates inside
the panel. The material of the main and individual labels shall be three (3) ply 3 mm thick Traffolyte
Sheet / 2 mm Anodised Aluminium Plate. The material shall be laminated phenolic, The inscriptig shall
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be with white letters on black background on traffolyte sheet. The labels shall be fixed by self tapping
non-rusting screws. The nameplates for panels /consoles shall be provided both on the front and the
rear.

Vendor shall furnish electric load and heat load list ( in case panel is to be placed in ac environment )
of each panel.

Hazardous Area Panel Requirement

The Local Panel located in hazardous area shall be pressurized as per NFPA-496 requirements to
render it non-hazardous. Alarms shall be provided for local and remote annunciation when
pressurisation falls below 2.5 mm of water column. Protection shall be of type Z of NFPA-496. It shall
not be possible to switch ON the power of purged section unless it is purged as per the
recommendation of NFPA-496. Vendor must provide a protective device on the panel to protect the
panel from over pressurisation.

Vendor shall supply pressurisation kit consisting of valves, restriction orifices, dual filter regulation,
pressure gauges, pressure switches, rotameter etc. Pressurisation kit shall be surface mounting on a
metal board and located outside the local panel. Pressurisation kit shall further consist of solenoid
valve flow switch, timer blow off safety device etc., so as to make purging fully automatic. However
final start shall be manual. Panel protection against over pressure to be provided as per NFPA-496.

Pressurised local control panel pressurization kit assembly design shall provide minimum leakage flow
through the Local Control Panel. Panel venting shall be as per NFPA-496.

All components in the local panel like indicating instruments, push buttons switches, lamps etc., which
are required to be energized without panel pressurization or before completion of purge cycle shall be
explosion proof as per NEMA-7 & suitable for area classification.

All push buttons etc. requiring frequent operation during machine running shall have good positive
sealing. Weatherproof housing or cover to be provided wherever necessary. Vendor shall provide
pressurisation bypass switch outside explosion proof enclosure of pressurized panel with lamp
indication. This shall be used only during maintenance. All hinges, screws, other non-painted metallic
parts shall be of stainless steel material.

Provision to switch off manually all types of power shall be provided in the panel. In addition, it shall
also be possible to switch off power circuits / components which are powered from motor control centre
or control room manually in case of pressurization failure. All such cables from MCC and main control
room shall be terminated in explosion proof boxes (NEMA-7).

Control & Monitoring devices

Instruments like Indicators, recorders, single loop controllers etc. as applicable and specified elsewhere
for the plant / equipment shall be supplied and mounted on the panel.

Alarm Annunciator System

It shall be solid state discrete facia type having a sequence of ISA-S18.1A or as specified, opaque facia
windows of 70 mm x 50 mm size, having two (2) lamps per window, and hooter of 10W, and provision
for repeat group alarm at remote. The annunciator shall be provided with ten (10) percent spare
windows or minimum two (2) windows along with electronics.

Relays

The relays shall be electromagnetic type suitable for specified control supply. Its contact configuration
and rating shall be suitable for the specified control function. However minimum contact rating shall be
5 Amp AC & 2 Amp DC as applicable. There shall be ten (10) percent spare contacts.

Timers

The timers shall be electronic type suitable for specified control supply. Its contact configuration and
rating shall be suitable for the specified control function. However, minimum contact rating shall be 5
Amp AC & 2 Amp DC as applicable. 185
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3.3.5 Control / Selector Switches
Switches shall be Rotary Cam type with minimum of 5 Amps AC & 2 Amp DC continuous current rating.
Selector switches shall be stay put type while control switches shall be spring-return-to-neutral type.
Contact configuration and rating shall be as per the control function requirement. The switches shall be
lockable type wherever specified. Each switch shall be provided with engraved plates indicating the
switch position / functions.
3.3.6  Push Buttons / Indicating Lights
The push buttons shall be momentary action self-resetting type, however stop P.B. for unidirectional
drives shall be provided with manual reset facility. Its contact configuration & rating shall be as required
for the control function but minimum 2 NO + 2 NC of 5 Amp. AC rating. It shall have round coloured
projecting tab and engraved escutcheon plate / inscription plate. Colour coding of push buttons shall be
as under:
RED Motor OFF / Valve CLOSE YELLOW Alarm acknowledge Left Hand Side
GREEN Motor ON / Valve OPEN BLACK Lamp test Right Hand Side
Indicating lights shall be suitable for direct connections across specified power supplies. It shall be
fitted with built in resistance to prevent circuit tripping on shorting of lamp filament. It shall be fitted with
LED cluster type lamp replaceable from front.
GREEN Motor OFF / Valve CLOSED condition = AMBER Motor tripped Left Hand Side
RED Motor ON / Valve OPEN condition WHITE Normal / healthy Right Hand Side
3.3.7 Ammeters
Ammeter shall be 96 x 96 mm size, 90 deg. deflection, 1.5% accuracy, 1 Amp. CT operated or with
4-20mA input and Flush mounting type as called for in the data sheet-A (No. PES-145-54A-DS1-0).
Ammeters for motors shall have six (6) times folded scale at upper end to enable motor starting current
indication
3.3.8 Miniature Circuit Breaker (MCB)
These shall be instantaneous magnetic trip type for short circuit in addition to current time inverse
delayed thermal trip feature for over current protection. The housing of MCB shall be made of non-
ignitable, high impact material. It shall have minimum short circuit rating of 9 KA for AC Voltages and 4
KA for DC Voltages.
3.3.9 Makes of various instruments / devices shall be as given below
1. Alarm Annunciators : Procon / IIC
2. Ammeters : AEP / IMP
3. Control / Selector Switches : Alsthom / Kaycee / Siemens / L&T
4, Push Buttons / Indicating Lamps : Siemens / L&T / Teknic / Alsthom
5. Auxiliary Relays : Jyoti / Siemens / L&T / OEN
6. Timers : L&T / Alsthom / Bhartiya Cutler Hammer
7. MCBs : S&S Power Engg. / Indo Asian / MDS
8. Terminal Blocks : Jyoti / Elmex
4.0 TESTING AND INSPECTION
4.1 The bidder shall adopt suitable quality assurance program to ensure that the equipments
offered will meet the specification requirements in full.
4.2 BHEL'’s standard Quality Plan for LCP is enclosed with the specification. The bidder shall furnish

his acceptance to BHEL’s QP and submit the signed and stamped copy of QP along with the offer.
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4.3 The vendor shall conduct the following tests as a minimum requirement:

4.3.1 Routine Tests
1. High Voltage (H.V.)
2. Insulation Resistance (I.R.)
3. Functional

43.2 Type Tests

1. Enclosure Class Test
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5.0 SPARES AND CONSUMABLES
5.1 Commissioning Spares and consumables
The bidder shall supply all commissioning spares and consumables ‘as required’ during Start-up, as
part of the main equipment supply.
5.2. Mandatory Spares
The bidder shall offer alongwith main offer, the Mandatory Spares as specified elsewhere in the
specification. The Mandatory Spares offered shall be of the same make and type as the main
equipment.
5.3. Recommended Spares
The bidder shall furnish a list of Recommended Spares indicating the normal service
expectancy period and frequency of replacement; quantities recommended for 3 years operation
alongwith unit rate against each item to enable BHEL/BHEL’s Customer to place a separate order
later, if required.
6.0 DRAWINGS AND DOCUMENTS
6.1 The bidder shall furnish the following documents in required number of copies along with the bid :
1. Data Sheet no. PES-145A-DS1-0
2. General Arrangement Drawing.
3. Catalogue and technical information for instruments and devices.
4. Quality Plan.
6.2 The vendor shall furnish the following documents in required number as agreed after the award of
contract:
1. Data Shee No. PES-145A-DS2-0
2. GA Drawing indicating layout of instruments, construction details, foundation details, cable gland
plate alongwith cable glands and all details mentioned in this specification.
3. Control Schematic Diagram along with grouping of different terminals for various functions.
4. Catalogue and technical information for instruments and devices with selected options clearly
marked.
5. O&M Manuals.
6. “As Built” Drawing.
7. CBDs.
7.0 MARKING AND PACKING
71 Panel with all instruments / devices mounted on it shall be suitably packed & protected for the entire
period of despatch, storage and erection against impact, abrasion, corrossion, incidental damage due
to vermin, sunlight, high temperature, rain moisture, humidity, dust, sea-water spray (where applicable)
as well as rough handling and delays in Transit and storage in open.
8.0 APPLICABLE DATA SHEET FORMS

This document shall be read with one or more of the following data she

- Data sheet A&B for Local Panels Data sheet no. PES-145A-DS1-0
- Data sheet C for Data sheet no. PES-145A-DS2-0
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DESCRIPTIONS OF WORKS OR EQUIPMENT

PRICE (In Lacs of Rs.)

1.0

GUJARAT STATE ELECTRICITY CORPORATION LTD.
2X250 MW, GHTP STAGE-II,LEHERA MOHABAT UNIT 3 & 4

Total lump sum firm price on FOR site basis for design, engineering,
manufacturing, painting, inspection & testing at manufacturer’s works,
complete with all accessories including start up and commissioning
spares, packing, shipment and delivery to Power Station Site for missing
items and replacement of defective item in the existing partially supplied/
partially erected chlorination plant. In addition, the bidder’s scope shall
include erection (except already erected) and commissioning, unloading,
storage and handling at site, site testing, trial run, obtaining clearance from
Explosive department demonstration tests and handing over to customer
complete with all accessories as required for the total scope defined as per
BHEL specification no. PE-TS-226-174-A001 CHLORINATION PLANT for
2X250 MW, GHTP STAGE-II, LEHERA MOHABAT UNIT 3 & 4.

Total Rs.

NOTE

Bidder to note that total price indicated above at 1.0 shall be considered
for evaluation and hence, should be complete in all respect for the full
scope defined and considering all terms and conditions agreed.

In case, price indicated above does not match with item wise break-up
given at 2.0, the highest price so calculated shall be considered for
evaluation but in case of order, the same shall be placed at the lowest
price.

2.0

BREAK-UP OF PRICES GIVEN IN 1.0 ABOVE

2.1

Total lump sum firm price on FOR site basis for design, engineering,
manufacturing, painting, inspection & testing at manufacturer’'s works, complete
with all accessories including start up and commissioning spares, packing,
shipment and delivery to Power Station Site for missing items and replacement of|
defective item in the existing partially supplied/ partially erected chlorination plant
for the complete scope of supply of Gas

chlorination plant defined in the BHEL tender specification PE-TS-226-174-A001
for delivery up to site basis (freight included).

22

Total lump sum firm price for all services including erection (except already
erected) and commissioning, unloading, storage and handling at site, site testing,
trial run, obtaining clearance from Explosive department, demonstration tests,
handover etc required for completion of Chlorination Plant as per tender
specification .

23

Taxes & duties etc.

24

Erection & Commissioning

25

Demonstration test and handing over the plant to customer.

Bidder shall furnish this price Schedule in his price offer only

PARTICULARS OF BIDDER/ AUTHORISED REPRESENTATIVE

NAME

DESIGNATION

SIGNATURE

DATE COMPANY SEAL|

190



TregEar) )| | TTLE: BHEL DOCUMENTS NO.: PE-TS-226-174-A001
% ] TECHNICAL SPECIFICATIONS FOR SITE VISIT, VOLUME 1Nl

SUPPLY OF MISSING ITEMS AND ERRECTION & SECTION -C
COMMISSIONING OF PARTIALLY ERRECTED

CHLORINATION PLANT. .

2X250 MW, GHTP STAGE-I,LEHERA MOHABAT UNIT 3 & 4 REV. NO. 0.0 | DATE:

Page

SCHEDULE OF DECLARATIONS

................................................................................... certify that all the technical data and
information pertaining to this specification are correct and are true representation of the
equipment/system covered by our format proposal number Dated ....................... and
there is no deviation to the specification.

| hereby certify that | am duly authorized representative of the Bidder's company whose name
appears above my signature.

Bidders Company Name

Authorized representative’s
Signature

Name

Bidder's Name The bidder hereby agrees to fully
comply with
the requirements and intent of this
specification for the price indicated
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COMPLIANCE CERTIFICATE

The bidder shall confirm compliance with following by signing/ stamping this compliance certificate and
furnishing same with the offer:

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

QP will be subject to BHEL/Customer approval in the event of order & customer hold points for
inspection/ testing shall be marked in the QP at the contract stage. Inspection/ testing shall be
witnessed as per same apart from review of various test certificates/ Inspection records etc.

The charges for 3rd party inspection (Lloyds, TUV or equivalent) for imported components shall be
included in the base price of the equipment by the bidder.

All drawings/data — sheets etc. to be submitted during contract shall be subject to BHEL/Customer
review/ approval. GA drawings, as submitted with offer at tender stage are for reference purpose only
and shall be subject to approval during contract stage.

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

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

The commissioning spares (if any) are supplied on ‘As Required Basis’ & prices for same included in
the base price (If bidders reply to this is “No commissioning spares are required” and if some spares
are actually required during commissioning same shall be supplied by bidder without any cost to
BHEL).

All sub vendors shall be subject to BHEL/CUSTOMER approval.

Any special tools & tackles, if required, shall be in bidder’s scope.

The Performance of the system shall stand valid till the satisfactory completion of performance testing
and its acceptance by purchaser/customer.

10. Prices for recommended spares (if any) for three year operation shall be furnished separately and not

to be included in the base price.
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