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  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, su pervision, 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) IS-1248:2003 : Direct Acting Indicating Analog Elec Measuring Instruments. 
d) IS/IEC 60947:Part 1:2004 : Low Voltage switchgear & control gear: Part-I (General Rules) 
e) IS-8828:1996 : Circuit breaker for household and similar installations. 
f) IS-13947 (Part-I):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 fo r Electrical Equipment in 

Hazardous Locations. 
       

3.0 TECHNICAL REQUIREMENTS 
 

3.1 Pane l Construction 
 

3.1.1 The local panels sha ll house  the secondary instruments, annunciation system, Single loop con troller, 
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) str ucture o r fold ed construction by sheet m etal for mation 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 3.0 mm for load bearing sections (Mounted with instruments) 
                                         2.0 mm for doors and Not less than 2.0 mm for others 
Panel Height: Not less than 2365 mm (Refer data sheet-A (No. PES-145A-DS1-0)  
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 a t 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 th e door. 
The door sh all be r emovable type with conceal ed hinges to  fac ilitate mainte nance work.  Suitable  
pocket inside the door shall be provided for  keeping the drawings / d ocuments. Double door shall be 
provided with suitable glass windows, as per the requirement. 

 
[[[[[[[[[[[[[[[[[[[[[[[[[[[ 
3.1.6 Suitable n eoprene ga sket sh all b e p rovided on all doors and r emovable cover s.  Su itable ventila tion 

system along with louvers shall be provided at bottom and top of the doors covered with removable wire 
mesh.
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3.1.7 The class of protection shall be in accordance with IP-55 unless otherwise specified in the data sheet – 
A (No. PES-145-54A-DS1-0). 

 

3.1.8 All ste el surfaces sha ll be cleaned by  sand / pellet b lasting, treated for pickling , de greasing and 
phosphating etc. by seven tank method.  Th e 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 given in data sheet-A (No. PES-145A-DS1-0).   Minimum 
thickness of the paint shall be 85 microns for external paint and 70 microns for internal paint. 

 

3.1.9 The cable glands of the required size and type as given in data sheet-A (No. PES-145A-DS1-0) shall be 
supplied alongwith the Panel. 

 

3.1.10 All operable and indicating devices shall be mounted on the front of the panel while aux. Relays / timers 
MCBs e tc. re quired for  realization  of c ontrol logics shall be m ounted on  a mo unting p late inside th e 
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. 

 

3.1.11 Single / 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 c hangeover un it shall be  mou nted on  th e p anel a re in the pan el sup plier’s sc ope.  Where DC  
control power supply is specified an additional 240V, 50 Hz AC su pply feeder for powering o f space 
heater and lighting shall be provided by the purchaser.  Suitable arrangement shall be provided inside 
the p anel to receive a nd te rminate the po wer sup ply fee der(s).  Fo r this purpose M CBs of  suitab le 
current rating shall be provided by the vendor.  A  supervisory relay along with a pilot lamp t o 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. 

 

3.1.12 The internal wiring shall be carried out with 1100 volt grade PVC insulated copper multi stran d wire / 
flexible o f 1.5mm2 size. AC &  DC wires sha ll be  kept separate from each othe r.  Se parate coloured 
wires to be  used  fo r AC an d DC  circu its.  All wires s hall b e p roperly n umbered an d ide ntified with 
ferrules as  per the C ontrol sc heme /  wiring diagr am.  Wires shall be routed and run through PVC 
troughs. 

 

3.1.13 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.  Th e te rminal shall not b e mounted below 25 0 mm  height fro m finished floor.  The pa nel shall 
have ten (20) percent spare terminal. 

 

3.1.14 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 15 Amp. 3-pin Power receptacle shall be provided.   
 

3.1.15 Suitable space heaters operable on 2 40 Volts 5 0 Hz AC p ower system 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. 

 

3.1.16 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 termin ated internally with 10 mm bolts at extreme ends for  connection to; ma in 
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. 

 

3.1.17 Local Panel shall be provided with main name plate of 150 mm x 40 mm size having inscription of 20 
mm height.  Th e individual devices on the panels shall b e 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  materia l of the main and ind ividual labels shall be three (3) ply 3  mm th ick Traffolyte 
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Sheet / 2 m m Ano dised Alu minium Plate.  The inscrip tion shall b e with white letter s on  bla ck 
background on traffolyte sheet.  The labels shall be fixed by self tapping non-rusting screws. 

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

of each panel. 
 

 
3.2 Hazardous Area Panel Requirement 

 
3.2.1 The L ocal P anel located in h azardous ar ea shall b e pressurized as p er NF PA-496 requirements to  

render it non-hazardous.  A larms shall b e provided for lo cal a nd r emote 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 sectio n un less it i s purged as  per  th e 
recommendation of NFPA-496.  Vendor must provide a prote ctive device on the  pane l to protect the 
panel from over pressurisation. 

 

3.2.2 Vendor s hall supp ly pressurisation k it c onsisting of valves, restriction orifices, d ual filter re gulation, 
pressure gauges, pressure switches, rotameter etc.  Pressurisation kit shall be surface mounting on a 
metal b oard and located outside the  local p anel.  Pre ssurisation kit sha ll fu rther co nsist o f sole noid 
valve flow switch, timer blow  off safety device etc. , so as to ma ke purging full y automatic.  Ho wever 
final start shall be manual.  Panel protection against over pressure to be provided as per NFPA-496. 

 

3.2.3 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. 

 

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

 

3.2.5 All push b uttons etc. requiring fre quent o peration du ring ma chine running s hall have g ood po sitive 
sealing.  W eatherproof housing  o r c over to be  p rovided w herever n ecessary.  V endor s hall p rovide 
pressurisation byp ass sw itch ou tside explo sion proof e nclosure o f pre ssurized p anel with la mp 
indication.  This shall be used only during maintenance.  All hinges, screws, other non-painted metallic 
parts shall be of stainless steel material. 

 

3.2.6 Provision to sw itch 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). 

 

3.3 Control & Monitoring devices 
 

3.3.1 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. 

 

3.3.2 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 repe at g roup alarm at re mote.  The an nunciator s hall be  provided with ten (10) per cent s pare 
windows or minimum two (2) windows along with electronics. 

 

3.3.3 R elays 
 

 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. 

 

3.3.4 T imers 
 

 The timers shall be electronic type suitable for specified control supply.  Its co ntact configuration and 
rating shall be suitable for the spec ified control func tion.  Ho wever, minimum contact rating shall be 5 
Amp AC & 2 Amp DC as applicable. 
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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 s witches sh all be sta y pu t type  while co ntrol sw itches sha ll be spr ing-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 p rovided with engraved pla tes 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.  fo r 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 r ating.  It shall ha ve 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 ligh ts sh all be  suitable for  dir ect c onnections ac ross specified po wer supplies .  It s hall 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 A mmeters 
 

 Ammeter shall be  96 x 96 mm size, 9 0 deg. deflection, 1.5% a ccuracy, 1  Amp. CT o perated o r with      
4-20mA inp ut an d Flu sh mounting type  as c alled for in the da ta she et-A ( No. PE S-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 s hall b e instan taneous ma gnetic trip ty pe f or s hort circ uit in  addition to cur rent time inve rse 
delayed thermal trip feature for  ove r cur rent p rotection.  Th e housing o f MCB shall be made o f 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 Pla n for LCP is en closed 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 R outine Tests 
 

1. High Voltage (H.V.) 
2. Insulation Resistance (I.R.)  
3. F unctional  

 

4.3.2 T ype Tests 
 

 1. Enclosure Class Test 
 
 

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. Man datory Spares 
 

The bidde r s hall o ffer alo ngwith ma in offer, the Mand atory Spare s as spe cified else where in the 
specification. Th e Mandatory Sp ares offered shall b e of th e s ame make and type as the  ma in 
equipment. 

 
5.3. Recomm ended Spares 
 

The  bid der  shall  furnish  a   list  o f  Recommended  S pares  ind icating  the  norm al s ervice 
expectancy period a nd frequ ency of r eplacement; q uantities r ecommended fo r 3 years operation 
alongwith un it r ate a gainst ea ch ite m t o e nable BHEL/BHEL’s Customer to p lace a  s eparate or der 
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. Q uality Plan. 

 
6.2 The v endor shall fur nish the fo llowing docu ments in  required number as agre ed after th e a ward o f 

contract: 
 

1. Data Shee No. PES-145A-DS2-0 
2. GA Drawing indicating layout o f instruments, construction de tails, 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 a nd technic al information for instruments and de vices with sele cted op tions clearly 

marked. 
5. O& M Manuals. 
6. “ As Built” Drawing. 
7. CDs . 

 

7.0 MARKING AND PACKING 
 

7.1 Panel with all instruments / de vices mounted on it  shall be suitably packed & protected for the entire 
period of despatch, storage and erection against impact, ab rasion, corrossion, incidental damage due 
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LOCAL PANELS 

 

SPECIFICATION NO.: PE-SS –999- 145 –054A 

VOLUME II B 

SECTION D  

REV. NO. 03 DATE : 16-09-2013 

SHEET  6 OF     6 
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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 sheet forms : 
 

 -  Data sheet A&B for Local Panels  : Data sheet no. PES-145A-DS1-0 
 -  Data sheet C for Local Panels   : Data sheet no. PES-145A-DS2-0 
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DATA SHEET FOR LOCAL PANELS  

SPECIFICATION NO.: PES-145-054A 

VOLUME  

SECTION  

REV. NO. 01 DATE: 24.01.2019 

SHEET  1 OF 2
TAG No. …………. Qty.................   Data Sheet No.: PES-145A-DS1-0      

Data Sheet A & B 
 

DATA SHEET-A FOR LOCAL PANEL 
(TO BE FILLED BY PURCHASER) 

 

 
DATA SHEET-B 

(TO BE FILLED-UP BY 
BIDDER) 
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GENERAL MANUFACTURER   

 

CONSTRUCTION 
  FOLDED      WELDED  

(As per requirement EDN)  
 

ENCLOSURE SHEET THICKNESS 

FRONT 3.0 mm(FOR FACES SUPPORTING 
INSTRUMENTS/TERMINALS) 

 2.0 mm (FOR OTHER SIDES AND TOP) OTHER 

DOOR  2.0 mm 

 
HEIGHT  2365 mm for stand alone panels. (THIS SHALL BE 

DECIDED BY BHEL DURING DETAILED ENGG.)  

OTHER  

TECHNICAL INPUT POWER SUPPLY * 
 240V 50 Hz AC      220V DC         

 415V 3 PHASE 3W     415V 3 PHASE 4W  
 

 NO. OF FEEDERS  ONE     TWO    

 CONTROL SUPPLY 

  110V AC       220V AC   

 220V DC   Other. 

(As per requirement) 

 

 
ALARM ANNUNCIATOR WINDOW  

(EXCLUDING SPARES) 
 ______NOS. (AS REQUIRED) 

 

 PAINT TYPE 
  EPOXY ENAMEL       

  EPOXY POWDER COATED OR BETTER (THIS SHALL 
BE DECIDED BY BHEL DURING DETAILED ENGG.)  

 

 PANEL COLOUR (EXTERNAL) 

  LIGHT GREY (Shade  631 IS-5) 

 OPALINE GREEN (Shade 275)   . 

 RAL 7032   (THIS SHALL BE DECIDED BY BHEL DURING 
DETAILED ENGG.) 

 

 

 FINISH (EXTERNAL) 
 MATT   

   GLOSSY    SEMI GLOSSY 
 

 PANEL COLOUR (INTERNAL) 
   WHITE   CREAM   

  OFF WHITE    BRILLIANT WHITE 

 

 FINISH (INTERNAL) 
   MATT   

   GLOSSY     SEMI GLOSSY 
 

 CLASS OF PROTECTION 
   IP-42  (FOR INDOOR SERVICE) 

   IP-55 (FOR OUTDOOR SERVICE)    ANY OTHER 
 

 CONTROL HARDWARE   RELAY BASED  

 FOUNDATION ARRANGEMENT   FOUNDATION BOLTS     ANCHOR 
FASTENERS 

 

 WEIGHT OF PANEL (Kg.)   

 PANEL TYPE 
  PRESSURISED    UNPRESSURISED   

As per Requirement 
 

 CABLE GLAND    DOUBLE COMPRESSION    

 AMMETER (TYPE OF INPUT) *  1  Amp CT                      4-20 mA  
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DATA SHEET FOR LOCAL PANELS 

SPECIFICATION NO.: PES-145-054A 

VOLUME  

SECTION  

REV. NO. 01 DATE: 22.03.2011 

SHEET  2 OF 2
TAG No. …………. Qty.................   Data Sheet No.: PES-145A-DS1-0      

Data Sheet C 
 

DATA SHEET-C FOR LOCAL PANEL 
(TO BE FILLED BY CONTRACTOR AFTER AWARD OF CONTRACT) 
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GENERAL MANUFACTURER   

 

CONSTRUCTION 
  FOLDED      WELDED  

(As per requirement EDN)  
 

ENCLOSURE SHEET THICKNESS 

FRONT  

OTHER  

DOOR  

 
HEIGHT  

OTHER  

TECHNICAL INPUT POWER SUPPLY          

 NO. OF FEEDERS   

 CONTROL SUPPLY 

  

 
ALARM ANNUNCIATOR WINDOW  

(EXCLUDING SPARES) 
 

 

 PAINT TYPE 
  

 PANEL COLOUR (EXTERNAL) 
  

 FINISH (EXTERNAL) 
  

 PANEL COLOUR (INTERNAL) 
  

 FINISH (INTERNAL)   

 CLASS OF PROTECTION   

 CONTROL HARDWARE   

 FOUNDATION ARRANGEMENT   

 WEIGHT OF PANEL (Kg.)   

 PANEL TYPE   

 CABLE GLAND   

 AMMETER (TYPE OF INPUT)   

 PREPARED BY CHECKED BY APPROVED BY COMPANY SEAL 

NAME Shiv Kumar Anisha B Singhal Anisha B Singhal NAME: 
SIGNATURE    SIGNATURE: 

DATE    DATE: 
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1X660 MW Bhusawal  STPP  
SECTION: C 
SUB SECTION :
C&I

SPECIFIC TECHNICAL REQUIREMENTS (C&I) 

                     DRIVE CONTROL PHILOSOPHY 
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1X660 MW Bhusawal  STPP  
SECTION: C 
SUB SECTION :
C&I

SPECIFIC TECHNICAL REQUIREMENTS (C&I) 

                    APPLICABLE CODES AND STANDARDS 
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1X660 MW Bhusawal  STPP  
SECTION: C 
SUB SECTION :
C&I

SPECIFIC TECHNICAL REQUIREMENTS (C&I) 

                                    DRAWINGS 
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1X660 MW Bhusawal  STPP 

 

 
SECTION: C 
SUB SECTION : 
C&I 
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INSTRUMENT INSTALLATION & HOOKUP DIAGRAM 
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~ MAHARASHTRA STATE POWER GENERATION CO. LTD. Volume: V 

MJlHJ\GENCO BID SPECIFICATION NO.DG/BSL U-6/2011/ T-l Section - 1 ---_ ...... 
REV, RO CONTROL & INSTRUMENTATION Page 61 of 718 

9.0 PROCESS CONNECTION & INSTRUMENT HOOK UP 

9.1 Instrument connection to the process system (piping, vessel etc.) shall be 
according to the process & piping specification lIpto and including the root 
valves. Root valves shall be ins talled as close as possible to the piping or 
vessel. Each instrument shall have its own independent cormection to the 
process except for instruments located on standpipe. Each instrument shall 
be connected independently to the standpipe through isolation valve. 

9.2 Isolation and blowdown drain valves adequate for duty and capable of 
w ithstanding continuous d esign condition of main process shall be 
provided. Instrument blow down valve nea r to the instrwnent shall be of 
grad ual opening type. For process pressure equal or above 40 kg / sq.cm 
double blowdown valves shall be used cOlUlecting to blowd own header. 
Instrument manifold /gauge valve shall be installed close to the instrument. 

9.3 The nominal size of the takeoff cOlmections on line shall not be less than 
N PS 'h" for source conditions not in excess of either 900 psi or 4250C and 
N PS 3A" (for adequate physical s trength) for design conditions exceed either 
of these limits. Where the size of the main is smaller than the limits given 
above, the takeoff connections shall not be less than the size of the main 
line. 

9.4 Process cOlUlection for instruments lines and vessels shall be in accordance 
to standards such as ASME or other recognized international standards. 
Table below indicates the type of connection generally to be used . 

SR. INSTRUMENTS EQUIPMENT/PIPE INSTRUMENT 
NO. SIDE SIDE 
(a) Level Instruments 

(i) Internal 4" - Flanged. 4" - Flanged . 
Displacer 

(ii) External 2" - Flanged. 2" - Flanged . 
Displacer 

(iii) Level gauge 3,4" - Flanged. 3A" - Flanged . 

CONSULTANT : PROCON ENGINEE~ 
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~ MAHARASHTRA STATE POWER GENERATION CO. LTD. Volume: V 

MJlHJ\GENCO BID SPECIFICATION NO.D G/BSL U-6/2011/ T-l Section - 1 ---_ ...... 
REV, RO CONTROL & INSTRUMENTATION Page 62 of 718 

SR. INSTRUMENTS EQUIPMENT/PIPE INSTRUMENT 
NO. SIDE SIDE 

(iv) DP Type 12" (min.) - welded W'- NPT. 
I " - welded for 
vessel like HP 
heaters, LP heaters, 
De-aerator etc. 
application. 

(v) Extemal cage 1"- welded . 1"- welded. 
Level switch 

(b) Flow Instruments 

(i) DPType lh" - welded ill W' - NPT. 
general. 

1" - welded for high 
pressure/ 
temperature main 
steam, feed w ater, 
PRDS etc. 
application. 

(e) Pressure 
Instruments 
(i) Conventional 12" (min. )-welded W' - NPT. 

1" - welded for high 
pressure/ 
temperature main 
steam, feed w ater, 
PRDS etc. 
application. 

(ii) Diaphragm 3"- Flanged. 3"- Flanged . 
type-HFO 
application 

CONSULTANT : PROCON ENGINEE~ 
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~ MAHARASHTRA STATE POWER GENERATION CO. LTD. Volume: V 

MJlHJ\GENCO BID SPECIFICATION NO.D G/BSL U-6/2011/ T-l Section - 1 ---_ ...... 
REV, RO CONTROL & INSTRUMENTATION Page 63 of 718 

SR. INSTRUMENTS EQUIPMENT/PIPE INSTRUMENT 
NO. SIDE SIDE 
(d ) Temperature 

Instrumen ts 

(i) Thermowell Generally · M 33 X2 v;" NPT. 
(M). 

I lh" Flanged- For air 
/ FG path 
application. 

(e) Analyzer 

(i) Liquid "!6"-1" - welded. lh" . 
analyzer 

9.5 Size of impulse pipe for pressure measurement in air and flue gas duct path 
of boiler shall not be less than %:' NB. 

9.6 Separate stubs and take-off po ints w ith thermo well / root valves shall be 
provided for performance guarantee test. 

9.7 Imp ulse pipes shall be clamped at suitable interval not exceeding 1.5 meter. 
Process pipe shall not be used for supporting the impulse pipe. 

9.8 Fittings shall conform to ANSI B 16.11. Threads of piping component shall 
be of tapered construction. 

9.9 Instrument blow down header shall in no case be lower than the materia l 
grade ASTM A 106 Gr. C. 

9.10 Impulse pipe shall be laid at lea st w ith slope of gradien t 1:10 to avoid any 
air pocket or water accwnulation. 

9.11 Expansion loop shall be provided at least at every 2.5 meter interval 
w ithout affecting the gradient o f slope in long run impulse p ipe to avoid 
stress on the p iping. 

CONSULTANT : PROCON ENGI N EE~ 
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~NCO 
MAHARASHTRA STATE POWER GENERATION CO. LTD. Volume' V 

BID SPECIFICATION NO.D G/BSL U-6/2011/ T-l Sect;on - I ---_ ...... 
REV, RO CONTROL & INSTRUMENTATION Page 64 of 718 

9.1 2 Siphon shall be provided in the impulse pipe or tube to protect the 
instruments where fluid temperature is 100 0(: or more. 

9.1 3 Orientation of tappings shall be as follows: 

(a) For liquid service within 450 at lower half of the pipe horizontal 
plane. 

(b) For gas service w ithin 900 at upper half of the pipe horizontal plane. 

(c) For steam service w ithin 450 at upper half of the pipe horizontal 
plane. 

As a rule tap orientation o f high and low pressure side should be parallel 
and symmetrical . 

9.14 Pressure & Differential pressure instruments in steam and liquid serv ices 
shall be located below the taps and the piping shall be sloped to avoid 
formation of air pocket. 

9.15 Pressure & Differential pressure instruments ill air and flue gas service 
shall be located above the taps and the piping shall be sloped back to 
process to avoid formation of any liquid . 

9.16 Impulse pipe including taps fo)[" furnace, flue gas and coal mill applica tion 
shall be provided w ith air purge connection. Differential instruments for 
such application shall have continuous and as well as intermittent purging. 
Whereas, pressure measurement shall have only intermittent purg ing. 

9.17 Material of impulse pipe for the instruments mounted on rack and 
enclosure shall be same as that of main process pipe except stainless steel 
tube of Gr. 316H or better shall be provided for connection in between 
impulse pipe (from tee cOlUlection on impulse pipe) and instrument 
manifold valve & instruments. Impulse pipe, tubes, fittings and accessories 
shall have the same design pressure and temperature applicable for the 
related main pipe. 

CONSULTANT ,PROCON ENGINEE~ 
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TITLE: 
1X660 MW BHUSAWAL THERMAL POWER 

STATION UNIT -6 

SPECIFICATION NO.  PE-TS-415-673-
A001 

SECTION : III 

TECHNICAL SPECIFICATION FOR SEWAGE 
TREATMENT PLANT 

 

REV. NO. 00 DATE :  

 

 

 
 

LIST OF DOCUMENTS TO BE SUBMITTED ALONG WITH BID 
 
 

1.0 Bidder to furnish following documents/information along with the bid (For electrical and 
C&I please refer the respective section of the specification). 
 

 Deviation if any strictly in the enclosed Schedule of deviation with cost of withdrawal only with 
mention of specification clause for which deviation is being asked. (Stamped & Signed). In case of 
No Technical Deviation, bidder to furnish the same format stating “No Deviation” duly Stamped & 
Signed. 

 Compliance certificate. (Stamped & Signed) 
 Schedule of Declaration. (Stamped & Signed) 
 Un Price Schedule duly filled as “Quoted”. (Stamped & Signed) 
 
  Any other documents submitted by bidder except as asked in the bid’s specification shall not be 

evaluated & considered as null & void. 
 
 
NOTES: 
 
1) Any item/work either supply of equipment or erection material which have not been specifically 

mentioned but are necessary to complete the works 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. 
 

2) All drawings/documents shall be approved by BHEL/Customer during detailed engineering stage. 
Successful Bidder shall comply with the comment of the customer/BHEL without any price & delivery 
implication. 
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TITLE: 
1X660 MW BHUSAWAL THERMAL POWER 

STATION UNIT -6 

SPECIFICATION NO.  PE-TS-415-673-
A001 

SECTION : III 

TECHNICAL SPECIFICATION FOR SEWAGE 
TREATMENT PLANT 

 

REV. NO. 00 DATE :  

 

 

 
SCHEDULE OF PRE-BID CLARIFICATION 

 
All clarification from the Technical Specification shall be filled in by the BIDDER clause by clause in this format 
only. 

 
VOLUME  SECTION    CLAUSE 

NO.   
PAGE 
NO. 

SPECIFICATION 
REQUIREMENT       

CLARIFICATION REASONS FOR 
CLARIFICATION  

            
       
       
       
       
       
       

 
  
 

 
Note: Bidder to furnish all the pre bid in the above indicated pre bid clarification format only. General Pre bid 
clarification will not be considered. 
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TITLE: 
1X660 MW BHUSAWAL THERMAL POWER 

STATION UNIT -6 

SPECIFICATION NO.  PE-TS-415-673-
A001 

SECTION : III 

TECHNICAL SPECIFICATION FOR SEWAGE 
TREATMENT PLANT 

 

REV. NO. 00 DATE :  

 

 

 
COMPLIANCE CUM CONFIRMATION SCHEDULE 

 
The bidder shall confirm compliance with following by signing/ stamping this compliance certificate and 
furnishing same with the offer: 
   
a.) 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. 
 

b.) QP/ test procedures shall be submitted in the event of order based on the guidelines given in the 
specification & QP enclosed therein. 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. 

 
c.) 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. 

 
d.) There are no other deviations with respect to specification other than those furnished in the 

‘Schedule of Deviations’. 
 

e.) 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. 

 
f.) 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). 

 
g.) All sub vendors shall be subject to BHEL/CUSTOMER approval. 

 
h.) Any special tools & tackles, if required, shall be in bidder’s scope. 

 
i.) Demonstration parameters shall stand valid till the satisfactory completion of demonstration test and 

its acceptance by BHEL/Customer. 
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SL 

NO

VOULME/ 

SECTION

PAGE 

NO.

CLAUSE 

NO.

TECHNICAL 

SPECIFICATION/ 

TENDER 

DOCUMENT

COMPLETE DESCRIPTION OF 

DEVIATION 

COST OF 

withdrawal OF 

DEVIATION

REFERENCE OF 

PRICE 

SCHEDULE ON 

WHICH COST OF 

withdrawal OF 

DEVIATION IS 

APPLICABLE

NATURE OF 

COST OF 

withdrawal OF 

DEVIATION                     

(POSITIVE/ 

NEGATIVE)

THIS IS A PART OF TENDER TECHNICAL SPECIFICATION PE-TS-415-673-A001

13. In case nature of cost of withdrawal (positive/negative) is not specified it shall be assumed as positive.

14. In case of descrepancy in the nature of impact (positive/ negative), positive will be considered for evaluation and negative for ordering.

11. All techno-commercial terms and conditions of NIT shall be deemed to have been accepted by the bidder, other than those listed in unpriced copy of this format.

PARTICULARS OF BIDDERS/ AUTHORISED REPRESENTATIVE

12. Cost of withdrawal is to be given seperately for each deviation. In no event bidder should club cost of withdrawal of more than one deviation else cost of withdrawal of such 
deviations which have been clubbed together shall be considered as NIL.

REASON FOR QUOTING 

DEVIATION

SCHEDULE OF DEVIATIONS WITH COST OF WITHDRAWAL

PROJECT:- 1X660 MW BHUSAWAL THERMAL POWER STATION UNIT -6

SEWAGE TREATMENT PLANT

NAME OF VENDOR:- 

TECHNICAL DEVIATIONS

COMMERCIAL DEVIATIONS

TENDER ENQUIRY REFERENCE:-

10. Any deviation mentioned in priced copy of this format, but not mentioned in the un-priced copy, shall not be accepted.

NAME DESIGNATIONS SIGN & DATE

NOTES:

1. For self manufactured items of bidder, cost of withdrawal of deviation will be applicable on the basic price (i.e. excluding taxes, duties & freight) only. 

2. For directly dispatchable items, cost of withdrawal of deviation will be applicable on the basic price including taxes, duties & freight. 

9. For deviations w.r.t. Payment terms, Liquidated damages, Firm prices and submission of E1/ E2 forms before claiming 10% payment, if a bidder chooses not to give any cost of 
withdrawal of deviation loading as per Annexure-VIII of GCC, Rev-06 will apply. For any other deviation mentioned in un-priced copy of this format submitted with Part-I bid but not 
mentioned in priced copy of this format submitted with Priced bid, the cost of withdrawal of deviation shall be taken as NIL.

8. Bidders to note that any deviation (technical/commercial) not listed in above and asked after Part-I opening shall not be considered.

3. All the bidders have to list out all their Technical & Commercial Deviations (if any) in detail in the above format.

4. Any deviation not mentioned above and shown separately or found hidden in offer, will not be taken cognizance of.

5. Bidder shall submit duly filled unpriced copy of above format indicating "quoted" in "cost of withdrawal of deviation" column of the schedule above along with their Techno-
commercial offer, wherever applicable.

6. Bidder shall furnish price copy of above format along with price bid.

7. The final decision of acceptance/ rejection of the deviations quoted by the bidder shall be at discretion of the Purchaser. 
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TITLE: 
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A001 

SECTION : III 

TECHNICAL SPECIFICATION FOR SEWAGE 
TREATMENT PLANT 

 

REV. NO. 00 DATE :  

 

 

DECLARATIONS 
 
 
I ………………………………………………………………..………certify that all the technical data and 
information pertaining to this specification are correct and are true representation of the 
equipment/system covered by our format proposal number Dated ………………….. and there is no 
deviation to the specification. 
 
I hereby certify that I am duly authorized representative of the Bidder’s company whose name appears 
above my signature. 
 
 
 
 
 
 
 
Bidders Company Name                                                                  …………………………………………. 
 
 
 
 
 
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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