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1.00.00 CONTROL DESK & PANELS  

1.01.00 GENERAL 

1.01.01 All control desk, panels, LVS panel etc. shall be furnished fully wired with necessary 
provision for convenience outlets, internal lighting, grounding, ventilation, space heating, anti-
vibration pads, internal piping & accessories as required for completeness of the system. 

1.01.02 All panels, desks, cabinets shall be free standing type & have bottom / top entry for cables to 
be finalised application wise during detailed engineering stage. The bottom of desk & 
cabinets shall be sealed with bottom plate, compression cable glands (double for field and 
single for inside rooms) and fire proof sealing material to prevent ingress of dust and 
propagation of fire. Sufficient number of power receptacles with disconnect switches shall be 
installed within all panels/desk. 

1.01.03  Exterior steel surface shall be sand blasted, ground smooth, filled, primed, sanded and 
smooth enamel painted to give a good finish subject to minimum paint thickness of 65-75 
microns for sheet thickness of 3 mm and 50 microns for sheet thickness of 2mm.  The exact 
color shall be finalised during detailed engineering. 

1.01.04 The design shall conform to the EN ISO 11064 (Ergonomical design of control room), Part-
1,2 and 3. 

2.00.00 CONTROL DESK & PANEL 

2.01.00 GENERAL 

2.01.01 The exact dimensions, material, construction details, grounding, general arrangement etc. of 
Control Desk etc. shall be as per the actual requirement and shall be finalised during detailed 
engineering and subjected to Employer’s Approval.  

2.01.02 For control desk mounted instruments/ devices etc., which are to be powered from UPS, all 
required conversion of interface equipments / accessories to make such devices compatible 
with UPS supply shall be provided. All necessary hardware like Input switches/ fuse unit for 
each feeder as well as switch fuse unit for each instrument/ device on the power supply line 
shall be provided. From UPS, redundant feeders shall be provided with suitably rated MCB 
and provision of fast auto changeover of UPS feeders.  

2.02.00 Control Desk (CD) 

2.02.01 Control desk shall be Modular, non-welded construction free standing table top type with 
front & back cover constructed of 1.6 mm thick CRCA steel plates. The tabletop of the control 
desk shall be arc-shaped for mounting TFT monitors & mice. The work surface of control 
desk shall be 30mm thick with the top 12mm of Acrylic Solid Surface (ASS) and the 
remaining 18mm of laminated medium density fiber board. Work surface shall be made of 
two different colors at same level and seamlessly joined in each section. The structure frame 
shall consist of extruded aluminum top and bottom horizontal beams and vertical support 
tensioned together to form an integrated, finished curvilinear shaped frame. Vertical & 
Horizontal supports, minimum 2.5mm and 2mm thick respectively, have to be provided for 
the structure frame. Extreme side legs shall be illuminated type and should complete the 
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overall form and aesthetics of the desk. It shall have concealed cable & wire way 
management system. Telephone sets shall be mounted on the control desk. Sliding keyboard 
trays shall be provided on the CD. The exact profile of the desk, dimension and the radius of 
curvature shall be finalised during detailed engineering stage. 

2.02.02  All operator monitors & mice shall be mounted on this CD. 

2.02.03 The cabling / wiring between OWS & CPU’s, power supply cables etc. shall be aesthetically 
routed and concealed from view. 

2.03.00  Internal Panel/Desk Items 

Equipment and devices mounted within the panels/desk shall be mounted on suitable 
racks/brackets and shall be arranged for convenient access for adjustment and maintenance 
work.  

2.04.00 Furniture 

Bidder shall provide following industrial grade furniture items as a minimum from reputed 
manufacturers/suppliers meeting International Standards. The furniture shall be modular and 
latest with ease of operational features. The furniture shall be modern, aesthetically 
designed, modular, flexible, space saving and future safe. Each module shall have 
transparent cover and adjustable partition. It shall have locking provision for security. The 
components shall be suitable for integration/fabrication without any welding technology. 

 
1.  Work Station furniture 

 Modular work station furniture, suitable for mounting servers & historians, 
programmer stations, PC based systems, printers (inkjet or A4 laser) etc. is to be 
provided.. 

2.  Server Rack 

 Server rack shall be provided to mount programmer stations, PC based 
systems (of rack type and tower type), Matrix KVM switcher, Mini UPS etc. 
Suitable arrangement for Ventillation and cooling shall be built in. 

3.  PC rack 

 PC rack shall be provided to mount CPUs of work stations/PCs of OWS/LVS etc in 
Control Room.  

4.  Chairs 

 
Industry standard revolving chairs with wheels and with provision for adjustment of 
height (hydraulically/gas lift) shall be provided for the operators & other personnel 
in control room area. These shall be designed for sitting for long duration such that 
these are comfortable for the back.  

5.  Tables 

Page 292 of 523

38045/2020/PS-PEM-MAX
304



 

SPECIFICATION FOR  
LOCAL PANELS 

 

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

VOLUME II B 

SECTION D 

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

SHEET  1 OF     6 

 

 

FO
R

M
 N

O
. P

EM
-6

66
6-

0 

 

  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) 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 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 (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 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.
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3.1.7 The class of protection shall be in accordance with IP-42 unless otherwise specified in the data sheet – 
A (No. PES-145-54A-DS1-0). 

 

3.1.8 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 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 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. 

 

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 changeover unit shall be mounted on the panel are in the panel supplier’s scope.  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. 

 

3.1.12 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. 

 

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.  The terminal shall not be mounted below 250 mm height from finished floor.  The panel 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 240 Volts 50 Hz AC power 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 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. 

 

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.  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 
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Sheet / 2 mm Anodised Aluminium Plate.  The inscription shall be with white letters on black 
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 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. 

 

3.2.2 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. 

 

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 before completion of purge cycle shall be 
explosion proof as per NEMA-7 & suitable for area classification. 

 

3.2.5 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. 

 

3.2.6 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). 

 

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 repeat group alarm at remote.  The annunciator shall be provided with ten (10) percent spare 
windows or minimum two (2) windows along with electronics. 

 

3.3.3 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. 

 

3.3.4 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. 
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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  

 

4.3.2 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. CDs. 

 

7.0 MARKING AND PACKING 
 

7.1 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 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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CLAUSE NO. 
TECHNICAL REQUIREMENTS IIR~::I NTPC 

1.00.00 INSTRUMENTATION CABLE, CONTROL & POWER SUPPLY CABLE, INTERNAL 
WIRING AND ELECTRICAL FIELD CONSTRUCTION MATERIAL (CABLE SUB-TRAYs 
ETC) 

1.01 .00 General requirements 

1.01.01 All cables including special cables, internal wiring and electrical field construction material 
shall confonn to this specification, Employer approved detail engineering drawings & 
documents and the latest edition of the relevant standards & guidelines. The Bidder shall 
furnish all material and services required for the completeness of the work identified in his 
scope as per this specification. 

1.01.02 The Contractor shall supply, erect, term inate and test all instrumentation cables for control 
and instrumentation equipment/devices/systems included under Contractor's scope and 
ensuring completeness of the control system. 

1.01.03 Any other application where it is felt that instrumentation cables are required due to 
system/operating cond ition requirements, are also to be provided by Contractor. 

1.01.04 Other type of cables like fiber optic/co-axial cables for system bus, cables for connection of 
peripherals etc. (under Contractor's scope) are also to be furnished by the Contractor. 

1.01.05 Contractor shall supply all cable erection and laying hardware from the main trunk routes like 
branch cable trays/sub-trays, supports, flexible conduits, cable glands, lugs, pull boxes etc. 
on as required basis for all the systems covered under this specification. 

1.01.06 Wherever the quantity has been defined as on as required basis, the same are to be 
furnished by contractor on as required basis within his quoted lump sum price without any 
further cost implication to the Employer. 

2.00.00 SPECIFICATION OF INSTRUMENTATION CABLE 

2.01.00 Common Requirements 

S. Property Requirement 
No. 

1 Operating Voltage 225 V (peak value) 

2. Codes and standard All instrumentation cables shall comply with VDE 
0815, VDE0207, Part 4, Part 5, Part 6, VDE 0816, 
VDE 0472, SEN 4241475, ANSI Me 96.1, 15-8784, 
15-10810 (latest ed itions) and their amendments 
read along with this specification. 

3. Continuous operation At 205 Deg C for Type-C cables & heat resistant 

suitability cables, at 70 Deg C for all other type of cables. 
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CLAUSE NO. 
TECHNICAL REQUIREMENTS IIR~::I NTPC 

S. Property Requirement 
No. 

4 . Marking :- aProgressive automatic on-line sequential marking of length in meters 
to be provided at every one meter on outer sheath. 

b.Marking to read 'FRLS' to be provided at every 5 meters on outer sheath except 
for Type-C cable 

c.Durable marking at intervals not exceeding 625 mm shall include manufacturer's 
name, insulation material, conductor's size, number of pairs, voltage rating, type of 
cable, year of manufacturer to be provided on outer sheath. 

5. Allowable Tolerance on +/- 2 mm (maximum) over the declared value in data 
overall diameter sheet 

6. Variation in diameter Not more than 1.0 mm throughout the length of 
cable. 

7. Ovality at any cross-section Not more than 1.0 mm 

8. CAGE-CLAMP su itability To be provided 

9. Color The outer sheath shall be of blue color. 

10. Others Repaired cables shall not be acceptable. 

2.02.00 Specific Requirements 

Specification Type-A Type-B Type F & G Type-C cable 
Requirements cable cable cable 

A. CONDUCTORS 

Cross section area 0.5 sq. mm 

Conductor material ANSI type ANSI type Annealed bare ANSI type KX 
KX SX copper 

Colour code Yellow-Red Black-Red Asper VDE-815 Yellow-Red 

Conductor Grade As per ANSI MC 96.1 Electrolytic As per ANSI MC 
96.1 

No & dia of strands 7xO.3 mm (nom) 

No. of Pairs 2 2 214/8112116124 2 
148 
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CLAUSE NO. 
TECHNICAL REQUIREM ENTS IIR~::I NTPC 

Specification Type-A Type -B Type F &G Type-C cable 
Requirements cable cable cable 

Max. conductor loop As per ANSI Me 96.1 73.4 As per ANSI Me 
resistance per Km (in 96.1 
ohm) at 20 deg. C 

Reference Standard As per ANSI MC 96.1 VDE : OB15 As per ANSI Me 
96.1 

B. INSULATION 

Material Extruded PVC type YI 3 Teflon (i.e. 
extruded FEP) 

Thickness in mm 0.25/0.35 0.4 1 0.50 
(M inIMax) (nominal) 

Volume Resistivity 1 x 1014 at 20 deg. C & 1x1011 at 70 deg. C. 2.8x 1014 at 20 
(Min) in ohm-cm deg. C & 2x1011 at 

205 deg. C. 

c. PAIRING & TWISTING 

Max. lay of pairs (mm) 50 

Single layer of binder Each core printed with Yes Each core printed 
tape on each pair number or Numbered with number or 
provided binder tape to be Numbered binder 

provided on each pair tape to be 
provided on each 
pair 

Bunch (Unit N.A To be provided N.A 
Fonnation) for more 
than 4P 

Conductor /pair NA To be provided NA 
identificat ion as per 
VDEOB15 

D. SHIELDING 

Type of shielding AI-Mylar tape 

Individual pair No To be provided No 
shielding for F-type cable 

Minimum thickness of No O.028mm (28 No 
Individual pair micron) 
shielding 
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CLAUSE NO. 
TECHNICAL REQUIREMENTS IIR~::I NTPC 

Specification Type-A Type -B Type F &G Type-C cable 
Requirements cable cable cable 

Overall cable To be provided 
assembly shielding 

Minimum thickness of 0.055 mm (55 micron) 
Overall cable 
assembly shielding 

Coverage 1 100% 120% 
Overlapping 

Drain wire provided for NA Yes ( for F-type ) NA 
individual shield 

Size- 0.5 sqmm 

No of strands-? 

Dia of strands- 0.3mm 

Annealed nn coated copper 

Drain wire provided for Yes, Size- 0.5 sqmm,No of strands-? ,Dia of strands-
overall shield 0.3mm,Annealed Tin coated copper 

E. FILLERS (if applicable) 

Non-hygroscopic, To be provided 
flame retardant 

F. OUTER SHEATH 

Material Extruded PVC compound YM1 with FRLS Teflon (i.e. 
properties extruded FRP) 

Minimum Thickness at 1.8mm 0.4 mm 
any point 

Nominal Thickness at >1.8 mm 0.5mm 
any point 

Resistant to water, Required 
fungus, termite & 
rodent attack 

Minimum Oxygen 29% NA 
index as per ASTMD-
2863 

Minimum Temperature 250 deg.C NA 
index as per ASTMD-
2863 
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CLAUSE NO. 
TECHNICAL REQUIREM ENTS IIR~::I NTPC 

Specification Type-A Type -B Type F &G Type-C cable 
Requirements cable cable cable 

Maximum Acid gas 20% NA 
generation by weight 
as per IEC-60754-1 

Maximum Smoke 60% NA 
Density Rating as per 
ASTMO-2B43 (defined as the average area under the curve 

when the results of smoke density test 
plotted on a curve indicating light absorption 
vs. time as per ASTMD-2843) 

Reference standard VDE207 Part 5,VDE-816 VDE207 Part 6 
ASTM 02116 

G. Electrical 
Parameters 

Mutual Capacitance 200 nFlkm 120 nF/km for F 200 nFlkm 
Between Conductors 1ype 
At 0.8 Khz (Max.) 

100 nFlkm for G-
1ype 

Insulation Resistance 100 M OhmlKm 
(Min.) 

Cross Talk Figure 60 dB 60 dB 60dB 
(Min.) At 0.8 Khz 

Characteristic NA 320 OHM FOR N.A. 
Impedance (Max) At 1 F-TYPE 340 
Khz OHM FOR G-

TYPE 

Attenuation Figure At 1 NA 1.2 db/km NA 
Khz (Max) 

H. COMPLETE 
CABLE 

Complete Cable Shall pass Swedish Chimney test as per N.A. 
assembly SEN-SS 4241475 class F3. 
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CLAUSE NO. 
TECHNICAL REQUIREM ENTS IIR~::I NTPC 

3.07.00 Penetration of water resistance and impact resistance shall be as per IEC standard. 

4.00.00 SPCIFICATION OF CONTROL & POWER SUPPLY CABLES 

Refer Electrical sub-sections 

5.00 .00 INSTRUMENTATION CABLE INTERCONNECTION AND TERMINATION PHILOSOPHY 

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

TABLE A CABLE TERMINATION TO BE FOLLOWED 

Application Type Of Termination Type Of 
Cable 

FROM (A) TO (B) ENDA ENDB 

Valves/dampers Marshalling I Plug in Post mount G 
drives (Integral Marshalling - cum connector cage clamp 
Junction box) Termination Cubicle type. 

I local group JB 

Transmitters, Integral Junction box Plug in Cage clamp F,G 
Process Actuated of LlE/LIR connector (Rail mount) 
switches mounted type. 
in LlE/LIR 

RTD heads Local junction box Plug in Cage clamp F 
connector (Rail mount) 

type. 

Thermocouple Local junction box I Plug in Cage clamp A, B, C' 
CJC box (if connector (Rail mount) 
appl icable) type. 

Other Field Local JB I Group JB Plug in Cage clamp F,G 
mounted Instrument connector (Rail mount) 

type. 

RTD Temperature Plug in Screwed, F 
transmitter connector Cage clamp 

type 

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

type 

Local Junction box, Group JB Cage clamp Cage clamp F,G 
Temperature (Rail mount) (Rail mount) 
Transmitter, Int. type. type. 
Junction box of LIEf 
U RI MCC/SWGR 
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CLAUSE NO. 
TECHNICAL REQUIREM ENTS IIR~::I NTPC 

Application Type Of Term inat ion Type Of 
Cable 

FROM (A) TO (B) END A ENDB 

Local Junction box, Marshalling / Cage clamp Cage clamp F,G 
Temperature Marshalling - cum (Rail mount) (Post 
Transmitter, Int. Termination Cubicle type. mounted) 
Junction box of LIE! type . 
LlRI Group JB / 
MCC/SWGR 

Marshalling cubicle/ Electronic system Cage clamp Plug-in Internal 
Termination Cabinet cabinet (Post mounted) connector / wiring 

type. other 
system as 
per Mfr.'s 
Standard 

Marshall ing! UCD mounted Cage clamp Plug in F,G 
Termination System equipments (Post mounted) connector / (with 
Cabinets type. Cage clamp plug-in 

type (rail connect 
mounted). or at 

one 
end) 

DDCMIS/PLC PC, Printers etc. Plug in Plug in Mfr.'s 
cabinets connector connector Standar 

d 

Notes 1 Normally 10% spare cores shall be provided when the numbers of pairs of 
cables are more than four pairs, except for pre-fabricated cables which shall 
be as per manufacturer's standard. 

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

3· For high temperature applications only . 

4 . For connection between field/JB and DDCMIS marshall ing cabinet 

Minimum 4 pair instrumentation cable shall be used. 

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

6 Not used. 

6.00.00 TERMINAL BLOCKS 

6.01.00 All terminal blocks shall be rai l mounted/post mounted, cage clamp type with high qual ity 
non-flammable insulating material of melamine su itable for working temperature of 105 deg. 
C. The terminal blocks in field mounted junction boxes, temperature transmitters, instrument 
enclosures/racks, etc. , shall be suitable for cage clamp connections. The terminal blocks in 
Control Equipment Room logic/termination/marshall ing cubicles shall be suitable for post 
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CLAUSE NO. 

8.02.00 

8.03.00 

8.04.00 

8.05.00 

9.00.00 

9.01.00 

TECHNICAL REQUIREMENTS IIR~::I NTPC 

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

From 11 kV/6.6 kV/3.3 kV tray system 914 mm 

From 415V tray system 610 mm 

From control cable tray system 305mm 

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

Not in use 

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

CABLE LAYING AND ACCESSORIES 

CABLE LAYING 

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

2 Identification tags for cables. 

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

3 Cable tray numbering and marking. 

To be provided at every 10m and at each end of cable way & branch connection. 

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

5 Buried cable protection 

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

6 Road Crossings 

Cables to pass through buried high density PE pipes encased in PCC. At least 300 
mm clearance shall be provided between 

- HT power & L T power cables, 

- L T power & L T control/instrumentation cables, 

LOT -1A PROJECTS TECHNICAL SPECIFICATION 

SECTION-VI , PART-B 

SUB-SECTION-III -C4 
INSTRUMENTATION CABLES 

PAGE 

10 OF 13 flUE GAS DESULPHURISATION (FGD) 
SYSTEM PACKAGE BID DOCUMENT NO.:CS-0011-109(1A)-

Page 313 of 523

38045/2020/PS-PEM-MAX
325



CLAUSE NO. 

9.02.00 

9.03.00 

9.04.00 

TECHNICAL REQUIREMENTS IIR~::I NTPC 

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

7 Segregation (physical isolation to prevent fire jumping) 

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

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

8 Cable clamping 

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

9 Optical fiber cables ( OFCs) : 

Outside Building Area - to be laid necessarily inside GI conduit with support from 
cable trayfTrestle structure 

Inside Building Area - to be laid o n separate cable s ub-trays 

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

While crossing roads - to be laid in GI/ rodent proof HOPE conduits w ith sand fil ling 
at bottom and sand, soil fill ing at top with cement concrete; 

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

10 Laying o f Network Cable (UTP/STP) : 

Out s ide Building Area - to be laid necessarily ins ide GI conduits with suppo rt 
from cable t ray I Trestle s tructure. 

Inside Building Area- to be laid necessarily ins ide GI conduits on separate 
cable sub-t rays. 

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

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

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

LOT -1A PROJECTS TECHNICAL SPECIFICATION 

SECTION-VI, PART-B 

SUB-SECTION-III -C4 
INSTRUMENTATION CABLES 
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CLAUSE NO. 

9.05.00 

10.00 .00 

11.00.00 

11.01.00 

11.02.00 

11.03.00 

11.04.00 

TECHNICAL REQUIREMENTS IIR~::I NTPC 

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

FIELD MOUNTED LOCAL JUNCTION BOXES 

(i) No. of ways 12124/36/48/64n2l96/128 with 20% spares terminals. 

(ii) Material and 4mm thick Fiberglass Reinforced Polyester (FRP). 
Thickness 

(iii) Type 

(iv) Mounting clamps 
and accessories 

(v) Type of term inal 
blocks 

(vi) Protection Class 

(vii) Grounding 

(viii) Color 

CONDUITS 

Screwed at all four corners for door. Door gasket shall be of 
synthetic rubber. 

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

Rail mounted cage-clamp type suitable for conductor size upto 

2.5 mm2. A M6 earthing stud shall be provided. 

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

To be provided. 

RAL 7035 

Condu its shall be generally used for interconnecting cables from field instruments to Local 
J8 's. All rigid condu its, couplings and elbows shall be hot dipped galvanised rig id mild steel 
in accordance with IS: 9537 Part-I (1980) and Part-I I (1981). The conduit interior and exterior 
surfaces shall have continuous zinc coating w ith an overcoat of transparent enamel lacker or 
zinc chromate. Flexible conduit shall be heat resistant terne coated steel with , water leak, 
fi re and rust proof protected for the areas of Mills,Drum, Main Steam, RH steam Air Heaters 
and Furnace, 8FPDT's . 

And for remaining applications, water leak, fire and rust proof flexible GI conduits shalf be 
provided. The temperature rating of flexible condu it shall be su itable for actual application. 

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

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

Contractor shall provide double locknuts on all conduit terminations not provided with 
threaded hubs and couplings. Water tight conduit unions and rain tight conduit hubs shall be 

LOT -1A PROJECTS TECHNICAL SPECIFICATION 

SECTION-VI , PART-B 

SUB-SECTION-III -C4 
INSTRUMENTATION CABLES 
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CLAUSE NO. 

11.05.00 

12.00.00 

12.01.00 

12.02.00 

TECHNICAL REQUIREMENTS IIR~::I NTPC 

utilised for all the application which shall be exposed to weather. Moisture pockets shall be 
eliminated from conduits. 

Conduits shall be securely fastened to all boxes and cabinets. 

CABLE SUB-TRAY & SUPPORT 

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

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

LOT -1A PROJECTS TECHNICAL SPECIFICATION 

SECTION-VI, PART-B 

SUB-SECTION-III-C4 
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, 

PRESS. MEASUREMENT 

INSULATION 

NIPPLE 1 "/ 1/2" OF MATERIAL SAME AS THAT OF 
MAIN PIPE FOR PRESSjTEMP RESTRICTIONS 

SOCKET WELDED 1"/ 1/2" GLOBE VALVE 
AS PER ANSI B 31.1.(TYP.} 

l:):=$:':=:J:4 - - - PREFERED LOCATION 
J., (EITHER SIDE) - \ \ 

45 ' \ 

ACCEPTABLE ~ \ 
LOCATION 

INSULATION 

ELEVATION 
LIQUID SERVICE 

SOCKET TO SUIT NIPPLE 
(MATERIAL SAME AS THAT OF MAIN PIPE) 

PREFERED LOCATION 

ELEVATION 
STEAM SERVICE 

ACCEPTABLE LOCATION 
( EITHER SIJE ) 

PRESSURE CONNECTION ON HORIZONTAL PIPE 

I/--"t/--") 
I' .... ../ I 
I -- I I 
I I 
I I 
Iz I 
IQ I 

i~ 1 tJo'~'~:l:;;<1 :~ /__ rJ 
" __ / I .....:)J USE DOUBLE ISOLATION VALVES FOR 

PRESSURE EQUAL TO OR EXCEEDING 
40 Kg/Cm2. 

[I f\JATION 

LIQUID OR STEAM SERVICE 

PRESSURE CONNECTIONS ON VERTICAL PIPES 

I FOR TENDER PURPOSE ONLY I 

~ 

~ 

FIRST ISSUE T.C. 

0 , , ., -~ ~, _. A. 
n[SCRIPTln ~ 

[VO{ t\ <ni'ft) 
NTPC 

N T PC LIMITED 
( • C<MJIHIoOI;l<T Of _ D<1.-s/; ) 

IHGIlIHRING DIVISION 

TYPICAL THERMAL POWER PROJECT 

INSTRUMENT SOURCE CONNECTION DETAILS 

~. ~. 0OOO-999-POI-A-035 
Sh-' 01 ,. 

R£V. NO. 

A Page 318 of 523
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PRESSURE MEASUREMENT 
(SYSTEM PR.>40Kg/Sg Cm CL 9000) (SYSTEM PR.>40Kg/Sg Cm CL 6000) 

5'i 5'i 
ru ru 

(SYSTEM PR. <40Kg/Sg em Nb 25 CL 3000) (SYSTEM PR. <40Kg/Sg em Nb 15 CL 3000) 

, 

-j~~+;-= 

I 
-j~~ +;-= 

I 

NOTES:-

o 

'" ru 

1. MATERIAL OF THE 80SS AND NIPPLE SHALL BE THE SAME AS T,E PIPE INTO WHICH 
IT IS WELDED AND CONO"IRM TO ANSI B 16.1, . 

2. THE LENGTH OF THE NIPPLE SHOULD BE 250mm. 
3 . THE OTHER END OF THE NIPPLE SHALL BE SOCKET WELDED WITH ," GLOBE VALVE 

OF MATERIAL AS PER A'ISI 8 16.1. 

4. TWO ISOLATED VALVES ARE TO BE USED FOR PRESSURE = >40 Kg/Cm2, 

5. EDGE HOLE MUST BE CLEAN AND SQUARE OR ROUNDED SLIGHTLY (1/64
H 

RADIUS) 
FREE FROM BURRS, WIRE EDGES OR OTHER IRREGULARITIES. 

6. ORIENTATION OF TAP WILL BE VARY WITH TYPE OF PROCESS FLUID AND NATURE OF 
RUN OF THE PIPE. 

7. ACTIVITIES TO BE COMPLETED AT THE SHOP, WELD THE COUPLING (OR BOSS) ON 
THE PIPE AND DRILL PRESSURE CONNECTION HOLE (SAME AS I 0 OF NIPPLE) IN 

o 

'" ru 

THE PIPE IN ALLIGNMENT WITH HOLE IN THE COUPLING. ==========",==1 
8. ALL DIMENSIONS ARE IN mm UNLESS OTHERWISE STATED. I FOR TENDER PURPOSE ONLY I 

fiRST ISSUE 

D[SCRIPTIO ~ 

T.C. , ., _. 

[VO{ t\ <ni'ft) 
NTPC 

N T PC LIMITED 
( • ooYERNWOII Of" _ El<TUII'ftIS[ ) 

!lfCII!IIIWlC DIVISION 

PRO.IECT TYPICAL THERMAL POWER PROJECT 

~, 

A4 

INSTRUMENT SOURCE CONNECTION DETAILS 

~. ~. 0000-999-POI-A-035 
""-2 01 ,. 

R£V. NO. 

A Page 319 of 523
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, fiRST ISSUE 

, 
AIR 
OR 

FLUE GAS 

DUCT 
WALL 

n[SCRIPTln ~ 

PRESS. MEASUREMENT 

/ 

/ 
/ 

PIPE 

INSULATION 

NOTfS·-

~';S~·~~ED.SCONNECTION OF M 42x2 AND 
~E 'N(;R,iAL THREADED ENGAGEMENT WILL 
[J CATEGORY AS PER IS:4610 

SCREWED CAP 

(GI) 

GI CHAIN 

1. THIS TYPE OF PRESSURE CONNECTON SHALL BE PROVIDED FOR 
PRESSURE MEASUREMENTS IN AIR AND FLUE GAS DUCT/FURNACE. 

2. DIMENSIONS ARE INDICATIVE ONLY. 

I FOR TENDER PURPOSE ONLY I 

T.G. , ., _. 

[VO{ t\ <ni'ft) 
NTPC 

N T P C LIMITED 
( A ~ Of" _ ENTERPRISE ) 

KlIGI!aDlJ(G IlMSlOIi 

PRO.IECT TYPICAL THERMAL POWER PROJECT 

~, 

A4 

INSTRUMENT SOURCE CONNECTION DETAILS 

~. ~. 0000-999-POI-A-035 
Sh-l 01 ,. 

R£V. NO. 
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, 

TEMP. MEASUREMENT 

MAIN PROCESS 
PIPE 

2H SOCKET 
WELDED TEE 

2" SOCKET WELDED 
INSERT x SIZE SUITABLE FOR 
THERMOWELL CONNECTION 

TW 
SOCKET WELDED 
REDUCING COUPLING 

Li}:~_2H SOCKET WELDED 

NOTES:-

INSERT x LINE SIZE 

MAIN PROCESS 
PIPE 

1. THIS TYPE OF THERMOWELL INSTALLATION IS SUITABLE FOR THE PROCESS 
PIPE OF 2" NPS AND SMALLER . 

2 . FOR STEAM SERVICE THIS TYPE OF THERMOWELL INSTALLATION 90' BEND 
MAY BE USED ONLY IN VERTICAL PLANE. 

3. THE LENGTH OF THE LARGER PIPE SECTION SHALL BE MINIMUM 150mm 
(IT MUST BE GREATER THAN THERMOWELL LENGTH) . 

THERMOWELL SUITABLE 
FOR THE BOSS 

TEMP. BOSS 
DI MENSIONS SUITABLE FOR 
INCLINED INSTALLATION SCREWED WELDED 
CONNECTIONS AS PER PROCESS CONNECTION . 

NOTES:-

1. INCLINED INSTALLATION OF THERMOWELL SHALL BE APPLICABLE FOR 4" AND 
SMALLER LINE SIZE BUT LI MITED TO MIN . 3 " LINE SIZE. 

2. FOR 2" AND SMALLER LINE SIZE NECESSARY EXPANDER OF MIN, 3 " SIZE OF 
MAIN PIPING SPECIFICATION SHALL BE USED. 

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

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

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

I FOR TENDER PURPOSE ONLY I 

fiRST ISSUE . , 
n[S C RIPTln ~ 

T.G. , ., _. 

[VO{ t\ <ni'ft) 
NTPC 

NT P C LIMITED 
( A GOVERMoI£NT Of _ ENT£RPRIS£ ) 

INGtIiUJUl;G IlM SlON 

PRO.IECT TYPICAL THERMAL POWER PROJECT 

~, 

A4 

(SG PACKAGE) 

INSTRUMENT SOURCE CONNECTION DETAILS 

0000-999/102-POI-A'()35 R£V. NO. 

A Page 321 of 523
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, 

TEMP. MEASUREMENT 

NOTES:-

fiRST ISSUE 

n[SCRIPTln ~ 

1. FLOW INSTALLATION OF THERMOWELL SHALL BE APPLICABLE FOR 4 " AND SMALLER 
LINE SIZE BUT LIMITED TO MINIMUM 3~ LINE SIZE. 

2. FOR 2~ A.ND SMALLER LINE SIZE NECESSARY EXPANDER OF ELBOW FORM 
(AS SHOWN) OF MINIMUM 3~ SIZE SHALL BE USED. 

3. ELBOW EXPANDER SECTION IN HORIZONTAL PLANE MAY BE USED FOR LIQUID 
SERVICES. ONLY STEAM SERVICES EXPANDER SEC-ION MAY BE USED IN VERTICAL 
PLAN. 

I FOR TENDER PURPOSE ONLY I 

T.G. , ., _. 

[VO{ t\ <ni'ft) 
NTPC 

NT P C LIMITED 
( A ~ Of" _ ENll;RPIiIS£ ) 

KNGIllEERIHG DM 9ION 

PRO.IECT TYPICAL THERMAL POWER PROJECT 

~, 

A4 

INSTRUMENT SOURCE CONNECTION DETAILS 

~. ~. 0000-999-POI-A-035 
Sh-~ 01 ,. 

R£V. NO. 

A Page 322 of 523
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, 

1/2
H 

NPT EQUIVALLENT ,I>,S 
PER MANUFACTURER ' S 
STANDARD - __ 

8. 

9. 

TEMP. MEASUREMENT 

NOTES:-
THIS TYPE OF TEMPERATURE BOSS 
SHALL BE USED FOR THE PROCESS 
PRESS EQUAL/ABOVE 40 Kg/Cm2(g). 

THE MATERIAL OF THE BOSS SHOULD 
BE SIMILAR TO THAT OF PIPING 
MATERIAL OF SPECIFICATION. 

ALL WELD TO BE TESTED IN 
ACCORDANCE WITH APPLICABLE 
CODES BY MANUFACTURER. 

MATERIAL OF THE THERMOWELL SHALL 
BE OF 316SS. 

THERMOWELL SHALL BE DRILLED 
BARSTOCK TYPE. 

INTERNAL BORE OF THE THERMOWELL 
SHOULD BE SELECTED BASED ON THE 
NORMAL SIZE OF THE SENSING 
ELEMENT AS PER ASME,PTC-19.3. 

THE BOnOM DIAMETER OF THE 
THERMOWELL TYPICALLY SHOWN HERE 
SHALL BE SUBJECT TO VARIATION 
BASED ON THE INTERNAL BORE OF 
THERMOWELL AND THICKNESS OF 
THERMOWELL MATERIAL TO WITHSTAND 
THE PROCESS PRESS.AND TEMP.,AS 
PER ASME,PTC-19.3. 

THE TYPE OF TAPERED THERMOWELL 
SHALL BE USED FOR LIQUID VELO
CITIES UP TO 92M.P.S.(300F.T.P.S.). 

l~~~Y- SEE NOTE-7 10. 

THERMOWELL WITH THE INSULATION 
LAG EXTENSIONS SHALL BE USED 
WHEREVER APPLICABLE. 

ACTVITIES TO BE COMPLETED AT THE 
SHOP. WELD THE BOSS ON THE PIPE 
AND DRILL THE HOLE IN THE PIPE IN 
ALLIGNMENT WITH HOLE IN THE BOSS. 
PROVIDE INTERNAL THREAD AS PER 
IS:554 TO MATCH WITH THE THERMO
WELL EXTERNAL THREAD. 

fiRST ISSUE 

n[SCRIPTln ~ 

T.G. , ., _. 

SEE NOTE-12 

11. ALL DIMENSIONS ARE IN MM UNLESS 
OTHERWISE STATED. 

12. WIILL BE SUITABLE TO MATCH THE 
STUB DIMENSIONS AS PER RC 11'2 

13. THE ~U~ & ''L'' DIMENSIONS SHALL BE 
BE SELECTED BASED ON PARTICULAR 
APPLICATION AND THE SAME SHALL BE 
SUBJECT TO OWNER 'S APPROVAL 
DURING DETAILED ENGINEERING. 

14. ALL DIMENSIONS ARE INDICATIVE ONLY. 

I FOR TENDER PURPOSE ONLY I 

[VO{ t\ <ni'ft) 
NTPC 

NT P C LIMITED 
( A ~ or _ EJm;RPRIS£ ) 

KNGINKIDtIHG DmSION 

PRO.IECT TYPICAL THERMAL POWER PROJECT 

~, 

A4 

INSTRUMENT SOURCE CONNECTION DETAILS 

~. ~. 0000-999-POI-A-035 
Sh-e 01 ,. 

R£V. NO. 

A Page 323 of 523
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, 

TEMP. MEASUREMENT 

L 
45· 

NOTES:-

EXlERI"L TAPERS THREAD 
R1 TO MATCH WITH INTERNAL TAPER 
THREADEO Rc 1 AS PER IS:554. 

SHOP 
WELD 

SEE OF DRG. 
NO.OOOO-999-POI-A-035, Sh-6 Of 14. 

SEE NOTE - 7 OF DRG. 
NO,OOOO-999-POI-A-035, Sh-6 Of 14. 

1. THIS TYPE OF TEMPERATURE BOSS IS APPLICABLE FOR THE 
PROCESS PRESSURE/TEMPERATURE BELOW 40 Kg/Cm2(g)/400·C 

2. FOR PRESSURE TIGHT JOINTS THE BOSS SHOULD HAVE INTERNAL 
TAPERED PIPE THREAD Rc 1 AS PER IS :554. -HE LENGTH OF 
THREAD ENGAGEMENT SHOULD BE AS PER ABOVE STANDARD. 

3. PIPES HAVING PROBABILITY OF PROLONGED VIBRATION SEAL WELDING 
MAY BE DONE ALL AROUND AFTER TIGHTENING THERMOWELL WITHIN 
THE BOSS. 

4. SEE NOTES-2 TO 14 OF DRG. NO. 0000-999-POI-A-035. Sh-6 Of 14. 

I FOR TENDER PURPOSE ONLY I 

fiRST ISSUE T.C. 

M [ C CIoI 
n[SCRIPTln ~ 

[VO{ t\ <ni'ft) 
NTPC 

N T P C LIMITED 
( A ~ Of" _ £NTU!PIIIS£ ) 

KHCI!aDlNC DJV\SION 

PRO.IECT TYPICAL THERMAL POWER PROJECT 

~, 

A4 

INSTRUMENT SOURCE CONNECTION DETAILS 

~. ~. 0000-999-POI-A-035 
Sh-101 ,. 

R£V. NO. 

A Page 324 of 523
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, 

TEMP. MEASUREMENT 

DUCT WALL 

;:;;~;;;::C?4----- INSULATION 
+ 

AIR TO 
FLUE GAS 
PATH 

-- t- - --+- t- -- -
I I I I 
I I I I 

:1[----::------:--

ZW~: -L ~j-'-ii-lIj-ii-~-~-.' ii-ii-.. ii~ii~ii:i. ii:ii~iI-i4ii~ii~iI-iii-ii-ii-iii-'-!Ii! 

150 

NOTES:-

1 V2 "NPT 300 Ibs 
FLANGE AS PER 
ANSI B 16.5 

1. THIS TYPE OF TEMPERATURE CONNECTIONS SHALL BE PROVIDED FOR 
TEMPERATURE MEASUREMENT IN AIR AND FLUE GAS DUCT. 

2. MATERIAL OF THERMOWELL SHALL BE OF 31655. 

3. EXTERNAL CONNECTION SHALL BE OF SLIP ON :"LANGED TYPE AND THERMOWELL 
DESIGN SHALL BE AS PER ASMLPTC-19.3 (REFER NOTES 9&10 OF DRG.NO. 
0000-999-POI-A-035, Sh-6 Of 14). 

4. BIDDER TO SUPPLY AND INSTALL THE COUNTER FLANGED AND THERMOWELL 
(ALONG WITH TEMP. ELEMENT). 

5. ALL DIMENSIONS ARE INDICATJVE ONLY. 

I FOR TENDER PURPOSE ONLY I 

fiRST ISSUE 

n[SCRIPTln ~ 

, ., _. 

[VO{ t\ <ni'ft) 
NTPC 

N T P C LIMITED 
( A ~ ~ _ ENTVIPAISl: ) 

KlIGINUIIIJ(G IlM SlOIi 

PRO.IECT TYPICAL THERMAL POWER PROJECT 

~, 

A4 

INSTRUMENT SOURCE CONNECTION DETAILS 

~. ~. 0000-999-POI-A-035 
Sh-8 01 ,. 

R£V. NO. 
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, 

LEVEL MEASUREMENT 

BonOM OF 
VESSEL NIPPLE 

NIPPLE 
3/4 ';1 " NIPPLE TO BE 
CONNECTED WITH LEVEL GAUGE/ 
SWITCH THROUGH SOCKET 
WELDED EOUAL UNION 

mm 

SOCKET 

SEE 
NOTE-4 

3/4'11
H 

SOCKET WELDED GLOBE/ 
VALVE MATERIAL AS PER ANSI 
B 31.1 

NIPPLE----<,) SOCKET TO SUIT NIPPLE OF 3/4"/1" 

SOURCE VALVE 

NOTES:-
VESSEL/TANK 
WALL 

NOTES:-

1. THIS TYPE OF PROCESS CONNECTION SHALL BE USED FOR LEVEL GAUGE AND 
EXTERNAL CAGE TYPE FLOAT OR DISPLACER OPERATED LEVEL SWITCH. 

2. FOR GAUGES 3/4 " NIPPLE ALONG WITH 3/4
H 

SW SOURCE VALVE AND FOR 
SWITCHES 1" NIPPLE ALONG WITH 1" SW SOURCE VALVE SHALL BE PROVIDED 
AS PROCESS CONNECTION. 

3. 

4 . 

r 

SOURCE CONNECTION ON VESSEL SHOULD NOT BE LOCATED AT PLACES 
SUBJECTED TO INTERFACE AND TURBULENCE FROM INLETS AND OUTLETS. 

IF LOWER CONNECTION IS TAKEN FROM BOTTOM OF THE VESSEL THEN THE 
NIPPLE MUST BE 1 DD mm TO 150 mm ABOVE THE BonOM OF THE VESSEL. 

VESSELjTANK 
WALL 

4" NPS VESSEL 

4" ANSI MATCHING FLANGE 
ATTACHED WITH FLUSH 
DIAPHRAGM OF LEVEL 
TRANSMITTER 

NOZZLE 4" BUTT WELDED 

GATE VALVE 4" ANSI 300 Ibs 
R.F. WELD NECK 
FLANGE =---=-'----~ 

1. THIS TYPE OF PROCESS CONNECTION SHALL BE PROVIDED FOR TANK LEVEL MEASUREMENT 
OF VISCOUS OR CORROSIVE LIQUID USING FLUSH DIAPHRAGM/WAFER TYPE LEVEL 
TRANSMITTER. 

2. WELDING OF MATCHING FLANGE TO GATE VALVE SHALL BE OONE BY BIDOER. 

I FOR TENDER PURPOSE ONLY I 

fiRST ISSUE 

• O[SCR1PT10 ~ 

T.G. , ., _. 

[VO{ t\ <ni'ft) 
NTPC 

N T PC LIMITED 
( A 1XMIiNMO<T Of _ EHTEIIPII1S( ) 

E!lGINnRING DMlIlON 

PRO.IECT TYPICAL THERMAL POWER PROJECT 

~, 

A4 

INSTRUMENT SOURCE CONNECTION DETAILS 

~. ~. 0000-999-POI-A-035 
""-, ~ 01 14 

R£V. NO. 
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WALL 

NOTES:-

2 ~ NPS VESSEL-, 
NOZZLE 

LEVEL MEASUREMENT 

1
~ NIPPLE TO BE 

CONNECTED WITH LEVEL 
TRAN$MITIER 

~~~~~~7't~ 

~KET WELDED GLOBE 
VALVE M .... TERIAL AS PER ANSI 
831.1 

SOCKET TO SUIT 
NIPPLE OF 2" 

1. THIS TYPE OF PROCESS CONNECTION SHALL BE USED FOR DISPLACER TYPE 
LEVEL TRAN$MITIER. 

2 . SOURCE CONNECTION ON VESSEL SHOULD NOT BE LOCATED AT PLACES 
SUBJECTED TO INTERFACE AND TURBULENCE FROM INLETS AND OUTLETS. 

3. IF LOWER CONNECTION IS TAKEN FROM BOnOM OF THE VESSEL THEN THE 
NIPPLE MUST BE 100 mm TO 150 mm ABOVE THE BonOM OF THE VESSEL 

[VO{ t\ <ni'ft) 
NTPC 

I FOR TENDER PURPOSE ONLY I 

N T PC LIMITED 
( • OCMIIf/Wt/lI OF "'ClIo EI<ItJII'!tIS[ ) 

I1(GUlIIIUNG DMSlOII 

PRO.IECT TYPICAL THERMAL POWER PROJECT 

~~=r~[§~=======~9~~~~~~~~~~~~~r-T:~'N~SlT;RU~M~E~N;T~S~O~U~Rf.C~E~CO~N~NE3Cf.T~'O~N~D~E~TA~I:LS~~:"1 A fiRST ISSUE tG. _, 

:2:- M £ C Cl.1 If'PO. DOl"[ SIZE 1 sc.<J; DRC. NO. OOOO-999-POI-A-035 I~A· 00. 
D[SCRIPTIO ~ tuNIlIIBJ A4 N.T.S. ""-H OI 14 Page 327 of 523
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CLAUSE NO. 
TECHNICAL REQUIREMENTS I~flfl 

PROCESS CONNECTION AND PIPING 

1.00.00 PROCESS CONNECTION PIPING 

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

1.01 .01 IMPULSE PIPING, TUBING, FITTINGS, VALVES AND VALVE MANIFOLDS 

1.01.02 All impulse pipes shall be of seamless type confonning to ANSI 8 36. 10 for schedule 
numbers. The size of impulse pipe shall be W for Steam & Water Application and Y4n for Air 
& Flue Gas applications. The rating of material of impulse pipes, tubes, fittings, valves and 
their installation thereof shall conform to the latest ed ition of standards as per following table: 

Impulse Pipes, Tubes (Material , Rating) ANSI 8 31.1, ANSI 8 31.1a, ANSI/ ISA 77.70 

Valves (Material, Pr. Class, Size) ASTM A1 82!ASTM A105 as per ASME 16.34 

Fittings (Size, Rating, Material ) ANSI 831 .1, ANSI 8 31.1a, ASME B16.11-2009 

Installation Schemes BS 6739-2009, ANSIIISA 77.70 

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

1.01.03 The valve manifolds of 31 6 SS with pressure rating suitable for intended application shall be 
provided as given below: 

Manifold Appli cat ion/Measurement 
2 Valve Pressure measurements using pressure transmitters/pressure switches 
3 Valve Pressure measurements usinQ differential pressure transmitter/ switches 
5 Valve Differential Pressure, Flow and Level Measurements 

For Pr.lD.P gauges, t-No-way globe/gate valve shall be provided on each impulse line to the 
instrument in Fluid/Air & Flue Gas applications respectively. 

2.00.00 AIR SUPPLY PIPING 

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

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

2.03.00 The Contractor shall also provide SS Tubing and associated fittings (screwed type) of 
suitable sizes for all pneumatic equipments/actuators (includ ing supply air, signal air and 
output to actuators) conforming to ANSI 31 .1 and 31 .3 standard. All other air supply lines 
shall be of mild steel hot dipped galvanized inside and outside as per IS-1239, heavy duty 
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CLAUSE NO. 

2.04.00 

2.05.00 

2.06.00 

3.00.00 

3.01.01 

4.00.00 

4.01.01 

4.01.02 

5.00.00 

TECHNICAL REQUIREMENTS 

with threaded ends. Fittings for air supply line shall be of forged carbon steel A234 Gr. WP8 
galvanized inside and outside, screwed as per ASA B2.1. Dimensions of fittings shall be as 
per ASA 816.1 1 of rating 3000 Ibs. Air supply piping shall be adequately sloped to prevent 
accumulation of condensed water within the pipe. The air supply headers, sub-headers and 
branch pipes shall be supported properly by clamps or supports. 

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

All the isolation valves in the air supply line shall be gate valves as per ASTM 862 inside 
screw rising stem, screwed female ends as per ASA 82.1. Valve bonnet shall be union type 
& trim material shall be stainless steel, body rating 150 pounds ASA. The valve sizes shall be 
% inch to 2 inch. 

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

INSTALLATION AND ROUTING 

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

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

SHOP AND SITE TESTS 

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

Hydrostatic and Pneumatic leakage tests shall be performed on all pipes, tubing and systems 
and shall conform to ANSI 831.1. 

LOCAL INSTRUMENT ENCLOSURE AND RACKS 

All transmitters, switches etc. for FGD system and other system being provided under the 
contract shall be suitably grouped together and mounted inside (i) local instruments 
enclosures in case of open areas of the plant and (ii) In local instrument racks in case of 
covered areas. The GA of LIE with purg ing indicated in the Drg. No. 0000-999-POI-A-036 is 
to be followed by contractor. The GA of LlR shall be similar to LIE except for front/rear 
doors and side panels. 
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CLAUSE NO. 

5.01.00 

TECHNICAL REQUIREMENTS 

The internal layout shall be such that the impulse piping/ blow down lines are accessible 
from back side of the enclosure / rack and the transmitters etc. are accessible from front 
side for easy maintenance. Bulkheads, especially designed to provide isolation from 
process line vibration shall be installed on instrument enclosures/racks to meet the process 
sensing line connection requirement. Vibration dampeners shall be installed for each 
enclosure / rack. The Degree of Protection of LIE and JB of L1ElLIR shall be IP-55. 

The enclosures shall be constructed of 3 mm sheet plate and shall be of modular 
construction with one or more modules and two end assemblies bolted together to form an 
enclosure. Double inter locking doors shall be provided. The doors shall be the three-point 
locking type constructed of not less than 1.6 mm thick steel. Doors shall have concealed 
quick removal type pinned hinges and locking handles. Door locks shall accept the same 
key. 

The instrument racks shall be free standing type constructed of suitable 5 mm thick channel 
frame of steel and shall be provided with a canopy to protect the equipment mounted in 
racks from falling objects, water etc. The canopy shall not be less than 3 mm thick steel , 
and extended beyond the ends of the rack. 

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

Contractor shall provide not more than three variants for L1E/L1R with respect to max. no. 
transmitters mounted in each L1E/L1R. 

ENCLOSURE I RACKS FOR DUAL liP TEMPERATURE TRANSMITIERS 

All Dual Input temperature transmitters for FGD system and other system being 
provided under the contract shall be suitably grouped together and mounted inside (i) 
Enclosures in case of open areas of the plant and (ii) Racks in case of covered areas. 
Integral JB shall be provided with each Enclosure and Rack. 

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

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

Enclosure and Racks shall be free standing type. 

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

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

6.00.00 

TECHNICAL REQUIREMENTS 

INSTALLATION OF OTHER INSTRUMENTS: 

For installation and routing of other field mounted instruments which are not covered in CI. 
No. 5.00.00, please refer CI. No 52.04.00(J) of Section-VI, Part-D, Erection Conditions of 
Contract (ECC) of Technical Specifications. 
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" " JJ. r- -' ON Tf-jE PARTICULAR TYPE OF" CONTACT (NO OR NC) IS TO BE 

" 
WIRED TO DDCMIS. 

¥~ " " " . 
~ • E-o 0 NO/NC " '" • '" •• M • I FOR TENDER PURPOSE ONLY I 

~~ " " JO. 

J~ (V""tt~...n) N T PC LIMITED 
~ NTPC ( " GOVERNMENT OF INOlA EIffi":RPRISE ) 
--'--'---- ENGINEERING DMSION 

PROJECT 
TYPICAL THERMAL POWER PROJECT 

nm INTERFACING OF FIELD INSTRUMENTS 

~ 
SWITCH TERMINATION DETAILS , FlR$l ISSUE 2\ .011. \2 NO/NC 

!<£V.NO ""',. DESIGN CHKO. ",eo "" SIZE ,"'-' DRG NO. REV. NO. 

" E , ,., 
~" 

DESCRIPTIO N ' 3 NTS 0OOO-999-POI-A-065 • ClEARED BY 
SH02 OF 15 
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INTERNAL 'NIRING/2 PAlR,O.5 mmSq.(~ INTEGRAL JB OF UE/ UR 
MARSHALUNG/lERMINATION 

(4-20mA) CUBICLE 

~ BL BL f10T-2." DC +". r--l 

T_S"mER~ ~ RD RD · " 2 0-f""-- Rei • " r-,--;- GE 3 ,, 1 • ., r.---.--- YEI4,,1 • .' Shield 5 " Shield GR I 5 I • .' GE BN " I , 

T_S"nTER§ 

6 • 6 • , • ., 
7 • YE WT 7 ,, 1 .' • 
~ 

BK 1 8 ,, ' • .' 
: : 

, 
9 . • " , Shield ~ ~ l 

, , • ., 
T","S" ITTER§ 

~ GR , , 
• .' rrr-;- BN L_~ .' • • ~ ": SHIELD BUS IS~ 

• • • , . ., 
o. Shield ~ ~ ' . . ' ~£i ~ 

, , 
q 

T","S" ITTER§ ~ BK 
,. ., 

~ 'i '. ., " , ~ , . ' U ~ 
, , 

Shield Shield " 
1~ 

20. ., 
~ 

'~( ~~ w.- L _J '. ~ ~ ~ 
~~ lOS" ~JB r--, 
~~ 

,",NSMlnER ~ 
~ 

BL 1" I 
SIGNAL 

1 • GROUND 

" (STAND ALONE) ; 2 • RO 2" 
, 

g ~. GEI3" 
, 

YE~4 " 

, 

· ! 
4. , 

Shield r.--;-- GR 5 ~ , 
" r.--.--- BN I 6 " 

, 
" 

,",NSMlnER ~ ¥~ wr 7. 
, 

(STAND ALONE) 1 7 • , ,-
BK 8 " , 

• 0 B. 

'" 9 • I L __ J I FOR TENDER PURPOSE ONLY I •• Shield 

~~ Shield 10. 

~ 
4 PAlR, .5 mmSq. (~ tt~Rt) N T PC LIMITED 

l!1.L NTPC ( A GOV(RNt.lENT or IN OLA, ENTERPRISE ) 
ENGINEERING DMSION 

PROJECT 
TYPICAL THERMAL POWER PROJECT 

INT£R~ WIRING FOR UE/UR t.lOUNTED SHOWN nm , 21 ,08.1 \fiRING or STAND ALONE 1'XTR SHOWN INTERFACING OF FIELD INSTRUMENTS 

• FIRST GSUE 12.1.05 4-20mA 

!<£V.ND ""' .. DESIGN CHf(D. "'" "" SIZE ''''' DRG NO. REV. NO. 

" E , '"I ~" 
DESCRIPTIO N ' 3 NTS 0OO0-999-POI-A-065 B 

ClEARED BY 
SH04 OF 15 
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MARSHALLING/ TERMINATION CUBICLES r" PAIR, MCC/SWGR 
0.5 Sq. mm 0 

02 
BL 04 , 
RD 'D6 

MCC DISTURBANCE 04 
K3 0 0 , 

'05 ~Q 
0 0 , 

'07 
0 0 

STATUS 
06 GE 08 42, 

0 0 'ON' 
YE 0' m 

SHIELD 08 'OFF' 
0 0 , SUS 

10 
GR 01 

K11 COMMAND 'OFF' 

l 0 0 

12 
SN 03 

0 0 
WT 02 • 14 K12 COMMAND 'ON' 

tS~ 0 0 

• • " o. 0 0 
~£i 8K 

q 16 
0 0 

~'i 
" " . 0 0 

U " 0 I OVERLOAD TRIP 

1~ I, 14 49 OPERATED 

~~ ~ FOR OTHER SYSTEMS 

" " (WHERE REQUIRED) 

~ ~ S!GNAL 

~~ GROUNO 15 

~~ 17 ~ EMERGENCY PUSH aUnON 

" , OPERATED 

g 16 
, 

e.G FOR OTHER SYSTEMS 

10 (WHERE REQUIRED) 

· ! NOTE 

" 11 42 STATUS ON/OFF . ' 
¥~ 1. FOR CHP DR1VES, THE SCHEME SHALL 

FOR OTHER SYSTEMS 

12 42 (WHERE REQU1RED) ,- BE FINALISED DURING DETAILED ENGG. 
• 0 

'" I FOR TENDER PURPOSE ONLY I '. " ~~ 
" (V""tt~...n) N T PC LIMITED 

" NTPC ( A GOVERN'-IENT OF INOlA ENTERPRISE) 
ENGINEERING DMSION 

PROJECT 
TYPICAL THERMAL POWER PROJECT 

nm INTERFACING OF FIELD INSTRUMENTS 

~ 
INTERFACE OF DDCMIS WITH MCC/SWGR/ACTUATOR , FlRSl ISSUE 21.011.12 (LT MOTORS) 

!<£V.NO ""',. DESIGN CHKO. ",eo "" SIZE ''''' DRG NO. REV. NO. 

" E , 
'"' ~" DESCRIPTION '3 NTS 0OOO-999-POI-A-065 • Cl£AR'ED BY 

SH05 OF 15 
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, 

l 
• IS~ 

• • o. 
~£i 
q 
~'i 
f5 ~ n 
1~ 
~~ 

" ~ ~ 
~~ 
~. 

" g 
!~ -, 
.! " 
-,! 

i= • 0 

'" '. ~~ 

, 
r·" 

,-------------------------------l 
I om RAIL IoIOUNTEO I 

• PAIR 0 .5 mmSq.-......., I INPUT TB. fEMP TX OUTPUT TB. I 

r I ~ r-- ~ IBL 
I 2 0 "IT-I 2 0 I RD 

w.RSI'W.UNG/ TERIoI INATION 
CUS.:L£ ---, • , · , 

71 ' I I:: t- I I::: "T ~ : " +--- r;--;, I- - - - - t- _.J r;--;, I I '" 

~ ~ t--- r-~ ~ I 
g I ~ t--- ~ IGR T 

B I ~ t-- ~ I IBN 

· , • • 
• 

~ I-- ~~ I 

4 PAIR 0.5 mmSq.-........Y I ~t- - - - _I--- - - ~ Iwr T 
I I-n-0 t-- ~ I I Ell( 

~ - ~II 
L......:.:....- TI-2 L......:.:....- ----' 

A I 113" 1130 I 
I~ t--- L.......:....-I 

L I ~I- ____ ~ 

I ~ 1--1 ". e ~ 1--1 
I 19 JZI r-----i 
I 20121 __ 1--1 I 

" 
~ 

~ 
L 

I ~ ~ 

L __ ~--------------------------
JU"ICTlON !lOX rOil t.lOUN'TlNG TO.IP nr 

NOTE :- 1) ABOVE IS THE TYP. ORG. MOUNTED TEMP TRANSMITTER FRO TIC 
APPLICATION. EXACT TYPE OF TEMP TRANMITI[RS SHALL BE AS PER 
PART-A OF SPECIFICATION. 

'----, 

· , · , 
• • 

b~.J 

SINGL£ 
CROUNO 

2) THE EXACT GROUPING OF TEt,P TXs SHALL BE FINISHED DURING DERAILED 
[NGG. STAGE. 

I FOR TENDER PURPOSE ONLY I 

FlRSl ISSUE 

3) PLEASE NOTE THAT THIS CONFIGURATION IS SHOWN FOR SINGLE INPUT OIN 
MOUNTED n. FOR DUAL INPUT IT BOTH THE ELEMENTS OF RTO SHALL BE 
CONNECTED TO IT THROUGH INPUT Tes. 

~ 
ORAWN IDESICNI CHKO. 

" 
, Cat:! I -"RCH. 

DESCRIPTION 

ClEARED BY 

21.011.12 

APPD I DATE 

(V"" tt~...n) 
NTPC 

PROJECT 

nm 

N T PC LIMITED 
( A COVERNMENT OF INDIA ENTERPR& ) 

ENGINEERING DIVISIO N 

TYPICAL THERMAL POWER PROJECT 

INTERFACING OF FIELD INSTRUMENTS 
TYPICAL RTD CONNECTION WITH TEMP TRANSMITIERS IN JBs 

SIZE """ DRC NO. REV. NO. 

' 3 NTS 0000-999-POI-A-065 • 
SH06 QF 15 
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, 

l 
• IS~ 

• • o. 
~£i 
q 
~'i 
f5 ~ n 
1~ 
~~ 

" ~ ~ 
~~ 
~. 

" g 
!~ -, 
.! " 
_.! 

i= • 0 

'" '. ~~ 

MARSH./TERM CUBICLE 
POST-A -

/ _____ -1LS 
CLOSED 

oluE II loll / 6%EN 
• LS 

NOT CLOSED 

~~---tt----~>-tr--'L------,LS ~ NOT OPEN 

FOR DRIVES WHERE CHECKBACK 
IS DIRECTlY FRO~ UMIT SWITCH 

~
PAlR. 

0.5 Sq. 
02 BL 

D4 
o '-

mm 

TO BE USED ONLY 

D6<>

DB<>-

WHEN STATUS IS NOT 
AVAILABLE FROM PROCESS 

~~]=VA=E = ~ ~ = 
10 D I GR 

MCC/SWGR 
OjP-

~ 

) --""- K3 , 
0: 05 I I R "' O'---~--' 

) 

~O<l , , , , 
'" 

SOLENOID BOARD 
DISTURBANCE 

~ TO SHIELD BUS 

(A) '-----
I

BN \ I 10:11031 
:: : WT\: j i i 02 r' §:LJ COMMANO 'OPEN' 

SIGNAL 
GROUND ~, 

o 1 
CUBICLE VALVE MARSH./TERM 

POST-B 
,---~ ~

4 PAlR, (FIELD) 
0.5 Sq. mm n 

16 D I BK 

I 

, 
0' 

)" / IJN 

K12 (OPEN/~ 
'ENERGISED' ~ 

, 
rEV.NO 

02 Bl BL ~>-~+~~~~_ 
AH AIR MOTOR ON L--

040 l RO 
1\ "10+1_ 

PAS I (PRESS. NOT LOW) 

AH AIR MOTOR OFF 
I (PRESS. LOW) I: 0 

0 

TO SHIELD SUS 

(C) 

, , 
~ 2ll!i K1 

,.,(/ 09 K1 

RESS. SWITCH IN SUPPLY 10 LINED TO AH AIR MOTOR 

D6 0 I GE II GE I 0 I f~ l 

MARSHALLING/ 
o 

YE 
08 0-+\---''-

10 a I GR 

12 a I aN 

PAS-PROCESS ACTUATED SWITCHES 

TER~INATION I D 

"t--(A) 

"t-- (B) 

(C) 

o 
o 
o 
o 
o 

~ ----FOR DRIVES WHERE cnt:. .... ,,01' .... ,"1 
FEEDBACK IS FROM RELAY. 

14 a I WT 

16 a I 6K 

L--

FlRSl ISSUE 

TO SHIELD BUS 

(B) 

DESCRIPTION 

'----- FOR AH AIR MOTORS 

~ 
DRAWNIDESIGNI CHKO. 

" 
, 

CUBICLE 
SHIELD EUS 

o 0 

" \ 0 0 

"10 0 

SIGNAL ~SH 
GROUND -=: 

21.011.12 

Cat:! I -"RCH. 
APPO I DAlE 

ClEARED BY 

I FOR TENDER PURPOSE ONLY I 

(V"" ththft) 
NTPC 

N T PC LIMITED 
( A Govt:RN~ENT OF INDIA ENTERPRJS!: ) 

ENGINEERING DIVISION 

PROJECT 

nm 

SIZE 

' 3 

TYPICAL THERMAL POWER PROJECT 

INTERFACING OF FIELD INSTRUMENTS 
INTERFACE OF DDCMIS WITH MCC/SWGRlACTUATOR 

(SINGLE COIL SOLENOID) 

'''''' DRG NO. REV. NO. 

NTS 0000-999-POI-A-065 • 
SH08 OF 15 
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MARSHALLING/ MARSHALLING/ 
TERMINATION CUBICLE TERMINATION CUBICLE 

VALVE 4 PAIR. 0.5 Sq. mm 
POST-A MCC/SWGR POST-B 4 PAIR, (FIELD) 0.5 Sq. mm D/P- r-

02 
BL 04 02 

BLUE 

O. 
RD 06 K SOLENOID BOARD O. RED ./ LS 

DISTURBANCE CLOSED 
/' TO BE USED ONLY OS ~Q 06 

GRAY LS 
WHEN STATUS IS NOT OPEN 
AVAILABLE FROM PROCESS Ie( YELLOW /f LS 
SWITCH OR VALV£ 08 NOT CLOSED 

06 0- -;::--n ------------------f-q GREEN /f LS , 10 NOT OPEN 

l --f-q BROWN 
OB 120 

MARSHALLING/ 
GR 01 --fKi1l--r--• 10 COMMAND 'CLOSE' 140 WHITE TERMINATION CUBICLE 

IS~ BN OJ SHIELD BUS 
• • 12 16 0 BLACK o. 
~£i 

14 
WT 02 

~ COMMAND 'OPEN ' q 0 0 

~'i 1,\ '-- 0 0 
" . BK TO SHIELD BUS 

U 16 0 (B) 0 0 

1~ U' 0 0 

~~ r 07 

" V 0 0 

~ ~ SN 
08 K1 K12 (OPEN) 

~~ TO SHIELD BUS 'ENERGISED' 0 0 

~~ (A) 0' K1 (A) 

" 
0 

FOR DRIVES WHERE FEEDBACK! 

g 10 CHECHBACK IS FROM RELAY (B) '/ 0 

11 K2 K11 (CLOSE) 

. ! 'ENERGISED' 

" 12 K2 5" 1 . ' 
¥~ 0 ~ E-o 0 

V SIGt:llll 

'" '. " 0 I FOR TENDER P~SE ONLY I 

~~ 
(V"" tt~...n) N T PC LIMITED 

NTPC ( ,.. Gove:RN~ENT Of INOlA. ENTERPRrsE: ) 
ENGINEERING DMSION 

PROJECT 
TYPICAL THERMAL POWER PROJECT 

nm INTERFACING OF FIELD INSTRUMENTS 

~ 
INTERFACE OF DDCMIS/PLC WITH MCC/SWGRlACTUATOR , FlRSl ISSUE 21.011.12 (DOUBLE COIL SOLENOIDS) 

!<£V.NO ""',. DESIGN CHKO. ",eo "" SIZE ''''' DRG NO. REV. NO. 

" E , 
'"' ~" DESCRIPTIO N A3 NTS DDDD-999-POI-A-065 A 

ClEAREO BY 
SH09 OF 15 
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CLAUSE NO. 
QUALITY ASSURANCE & INSPECTION I/lOfJrUI NTPC 

MEASURING INSTRUMENTS (PRIMARY AND SECONDARY) 

TESTS 

0: 0: 

n: - x c 
a " g U :c 

ITEMS " .~ @ :; c 0: c 0: - C. 
~ 0: a - " c. u "E u '" 

~ ~ '" 
c - '" "C '" c 'E ·c c 1;; c " 0: 1:3 n: '" .~ a u - a; " 1;; " :; 0: 1;; 

~ "C ijj ~ ~ 0: u 1r " c a " '" f-a - a c. c 'E " .~ ::;; ~ :; a f- ro ~ ~ 

~ " c 

" " ~ '" 0 e .~ 

" U .0 - "5 ~ E '" a = rJj 0: "C 

'" ~ (3 ~ ~ ~ 

is ::;; "- c <D I ::;; 
1. PR Gauqe (lS-3624 Y Y Y Y Y 
2. Temp. Gauqe (8S-5235) Y Y Y Y Y 
3. PrJD'p.Swilch(8S-6134) Y Y Y Y Y Y 
4. Electronic Transmitter(I EC- Y Y Y Y Y Y 
60770) 
5. Temp. Swilch Y Y Y Y Y Y 
6. Recarder(lS-9319/ANSI C-39.4) Y Y Y Y Y Y 
7. Vertical indicators Y Y Y Y Y 
8. Digital Indicalors Y Y Y Y Y 
9. InteQrators Y Y Y Y 
10. Electrical Metering Instrument Y Y Y Y Y Y 
(IS-1248) 
11. Transducer (I EC-688) Y Y Y Y Y Y 
12. Thermocouples (I EC - 754 I Y Y Y Y Y Y 
ANSI -MC-96.1) . 
13. RTD(I EC-751) Y Y Y Y Y Y 
14. Thermowell Y Y Y Y Y 
R-Routine Test A- Acceptance Test Y - Test applicable 
: Note: 1) Detailed procedure of Environmental Stress Screening shall be 

as per Quality Assurance Programme in General Technical 
Conditions. Requirement of test and procedure (if required) 
finalized during QP finalization 

2) This is an indicative list of tests/checks. The manufacturer is to 
furnish a deta iled quality plan indicating the Practices and 
Procedure adopted along with relevant supporting documents. 

LOT -IA PROJECTS TECHNICAL SPECIFICATION SUB-SECTION·V-QC1 PAGE 
FLUE GAS DESULPHURISATION SYSTEM SECTION - VI, PART-B MEASURING INSTRUM ENTS 1 OF 2 

PACKAGE BID DOC. NO CS-0011-109(1A)-2 (PRIMARY & SECONDARY) 
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CLAUSE NO. 
QUALITY ASSURANCE & INSPECTION I/lOfJrUI NTPC 

MEASURING INSTRUMENTS (PRIMARY AND SECONDARY) 

TESTS 

'" ~ - ~ c Q) 

'" a "C - U ~ 

'" 
:0 

C> ro i'l c Q) "C ~ - ~ :; c c ~ ~ :a c ~ C> U Co N ITEMS '" a c ro Q) u ~ ro 
,; ~ ~ => u 

'" Q) c 
Co 

ro 
Co <: $ u ro ro ~ u u 

~ ·c 
'" Q) m t; c 

~ 13 ro > ~ ·in a Q) 
iii u 

a; Q) ~ " > U $ Q) ~ ~ t; '" iii e '" u c 15 c Q) 2 c 
'" ;; $ a - a E Co t; a c 

" ·in ::;; '" ~ .~ 
Co ~ a $ iii 

'" m Q) 

N Q) c ,; Q) ~ 

" "3 0 e ·c 
Q) g ;g => (f) .!l * E '" rr "- c => 

'" 
"C ro ~ m Q) a m '" ~ 

is ::;; "- 0 '" ;;: Z 0 c <D I ::;; 

15. Cold junction Y Y Y Y Y 
compensation box 
16. Orifice plate(BS-l 042) Y Y Y Y Y Y Y Y Y Y 

• •• •• •• 
17. Flow nozzle(BS-l 042) Y Y Y Y Y Y Y Y Y Y 

• 
18. 1m act head tyr::e element Y Y Y Y Y 
19. Level transmitter/float Y Y Y Y Y Y Y Y 
type switch 
20. Analysers Y Y Y Y 
21. Dust emission monitors Y Y Y Y 
*Calibration to be carried out 
on one flow element of each 
type and size if calibration 
carried out as type test same 
shall not be repeated . 

•• If applicable 
R-Routine Test A- Acceptance Test Y - Test applicable 
Note: 1) Detailed procedure of Environmental Stress screening test shall be as per 

Quality Assurance Programme in General Technical Conditions. 
Requirement of test and procedure (if required) finalized during QP 
finalization 

2) This is an indicative list of tests/checks. The manufacturer is to furnish a 
detailed quality plan indicating the Practices and Procedure adopted 
along with relevant supporting documents. 

LOT -IA PROJECTS TECHNICAL SPECIFICATION SUB-SECTION·V-QC1 PAGE 
FLUE GAS DESULPHURISATION SYSTEM SECTION - VI, PART-B MEASURING INSTRUM ENTS 20F 2 

PACKAGE BID DOC. NO CS-0011-109(1A)-2 (PRIMARY & SECONDARY) 
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CLAUSE NO. 
QUALITY ASSURANCE & INSPECTION I/lOfJrUI NTPC 

Process, Connection & piping FOR C&I SYSTEMS 

TESTS " ]l • ~ , 
c ~ 

* § 

'" 
.2 

t;; " ~ ~ '" :I: 

il ~ 1i .. • .. 
c • ~ 

~ ~ D 

~ E 
2 1.i ~ ~ 

" • c • g ~ ~ 8 • c • • .. .Q c 

" " " .~ ~ i E • ~ 
a • ~ ® '5 c 

c II ~ 8. 1£ ® • • 1l. 
a c • •• • • E 1;> c ~ .~ ® " E " 0 ® 
~ • • 0 • ~ ® ~ ~ a ~ is • 

'5 • c ~ 

~~ " • ~ • .; '" ~ 
~ c a .£ aJ 

~ '5 .,; c ~ c 
11 tj I- , c 

'" 
c '&l ,:0 .2 '5 ~ !!dl J'l 

~ 
·c 

0: • j .. • () " .. ~ , c • ® ~ E ~ I- ~ c ~ 12 .2 ~ '" 
c 1i .,; • ® :B ~ 

~ ~ 

'5 ® ~ 
~ .-.~ c ~. 

® 0 ~ c 
8. ® '" > ~ ~ .~ ~l> • 

"' ." • c :I: • " 
aJ c a 

~ 
:I: • E 

a 
E 8~ • E ~ E c .~ ~ 

c " • , ..: E 0 ·c " , :0 • • " • '" ~ • ii :l Q; & II , 
~ 

~ ~c ,!' ITEMS 5 i5 u: () I- () "-. 

Local Instrument enclosure Y Y Y Y Y Y Y Y Y Y Y Y Y 

Local instruments racks Y Y Y Y Y Y Y Y Y Y Y Y Y 
Junction Box Y Y Y Y Y Y Y . 
Gauge Board Y Y Y Y Y Y Y Y Y 
Impulse pipes and tubes Y Y Y Y Y 

Socket weld fittings ANSI B- Y Y Y Y Y 
16.11 
Compression fittings Y Y Y Y Y Y 
Instrument valves & Valve Y Y Y Y Y 
manifolds 
Copper tubings ASTM 875 Y Y Y 
*-applicabJe for painted junction boxes. 

Note: R-Routine Test A- Acceptance Test Y - Test applicable 

Note: This is an ind icative list of tests/checks. The manufacturer is to furnish a detailed quality plan 
ind icating the Practices and Procedure adopted alongwith relevant supporting documents. 

LOT -IA PROJECTS TECHNICAL SPECIFICATION SUB-SECTION-V-QC2 PAGE 
FLUE GAS DESULPHURISATION SYSTEM SECTION - VI, PART-B PROCESS CONNECTION 1 OF 1 

PACKAGE BID DOC. NO CS-0011-109(1A)-2 PIPING 
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CLAUSE NO. 
QUALITY ASSURANCE & INSPECTION I/lOfJrUI NTPC 

INSTRUMENTA TlON CABLE 

T ESTS + + + + 
~ ~ + 

~ + 
C> 

~ 
C> ci. 

~ ,S E 
rn C> Q) 

~ 
Q) "' rn f-
~ .-- ~ '0 

" Q) 

ITEMS ~ '0 ~ 

'" * c c 
~ " rn 

~ ~ 
a Q) 

+ N > 
'~ "f OIl Q) 

C> ,j;' iii OIl c c ~ (f) Q) 
Q) + ~ 

OIl :g ~ ~ .E OIl @ @ ,5 
~ • c 

@ rn • E ;; .8 E ~ Q) '0 E + + u Q) I!! Q) a 
c ~ u 

~ '" ~ 
a 

f- c a 'S: 

-ffi 
'ro Q) ,~ Q) 0 + a ~ I!! c ;; ~ c ;; " ~ OIl -ffi 

a >- + 1ii 
~ ~ '" E ;; Q) 

~ 
t:: '~ @ '0 C> C> 

Q) '~ ro Q) rn Q) I!! c c .~ 
a 

0: Q) ;; :c u ~ f-
Q) ,5 a c. 

Q) c ~ rn I!! 0: tl Q) > • iii C> a rn "- '" ~ ~ jg ~ 
Q) ~ 1ii a u ;; ;; a c 
'" (f) ~ '" ~ Q) OIl 'in 1:3 a '" 2! a 

~ 
~ (f) ro ~ ~ f- Q) Q) 

~ > .;: ~ E ro ~ ~ ro Q) (f) ~ 0: '" '0 

'" '5 2! ~ ~ '0 ~ 

C C Q) ~ ~ Q) 
'~ --' c rn a C> ~ a ~ 

'" 
~ Q) Q) > 0: Q) '0 c. 

0 I c 0 0 f- :> iii "- 0 (f) LL f- > (f) 

1. Instrument cable twisted 
and shielded 
Conductor(IS-8130) Y Y Y 
Insulation(VDE-207) Y Y Y Y Y Y 
PairingfTwisting Y Y Y 

Shielding Y Y Y 

Drain wire Y Y Y Y Y 
I nner Sheath Y Y Y Y Y Y 
Ouler Sheath Y Y Y Y Y Y 
Over all cable Y Y Y Y Y Y Y Y Y 
Cable Drums(IS-10418) Y Y 

Note High Temp, cables shall be subjected to tests as per VDE-207(Part-6) 
Compensating cables shall be checked for Thennal EMF/Endurance test as per IS 8784. 
Note : This is an indicative list of tests/checks. The manufacture is to furnish a detai led 
Quality Plan indicating his practice & Procedure along with relevant supporting documents 
during QP fi nalization for all items. 
Note : ® - Routine Test A - Acceptance Test Y - Test Applicable 
Note : Sampling Plan for Acceptance test shall be as per IS 8784 (As applicable) 

• • FRLS Tesls: Oxygen I Temp Index ( ASTM D-2863), Smoke Density Rating ( ASTM 
- D 2843), HCL Emission (IEC-754-1) 

• •• Characteristic Impedance, Attenuation, Mutual Capacitance, Cross Talk ( As 
applicable) 

+ Sample size will be One No. of each size/type per lot. 
++ Sample size will be One No. sample for complete lot offered irrespective of size/type. 

LOT -IA PROJECTS TECHNICAL SPECIFICATION SUB-SECTION-V-QC3 PAGE 
FLUE GAS DESULPHURISATION SYSTEM SECTION - VI, PART-B INSTRUMENTATION 1 OF 1 

PACKAGE BID DOC. NO CS-0011-109(1A)-2 CABLES 
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CLAUSE NO. 
QUALITY ASSURANCE & INSPECTION I/lOfJrUI NTPC 

CONTROL DESK, PLC PANEL, SMOKE DETECTOR, FIRE ALARM & CONTROL 
SYSTEM 

TESTS 
~ 

-
ID 

-e c 
0 ID 
U E ID 

'" 
ID 

ID ® 
ijj 

@ .!:2 rJj :g @ > ~ 
~ @ ID ID 

C c 

! 
o u C 

ID 0 ~ @ 0 

~ 
.~ ",'0 0 
ID - ~ ~ c C ID "' - ID ro '0 u ~ ,. ID E,:: '5 0 • 0 '" EUI ID - @ ~ u ~ @ ro 0 - ~ ::;; ~ E ~ -0 ID C .S Q) iii '" '" c 0 g "" '5 '" ~ ~'" "' 

u ~ 

.~ 
ID ~ @ 0 :; o u f- "' i:i "' -.- 0 0 E @ f- (f) 

'" 
o ro '0 @ w 

" '0 f- ~ ~ 
(f) 

-' ~ c c ~ ~ 

C '0 @ o~ 1i ID ::;; 0 ro C ID :a 0 iii Cl. @ 0 .~ "' ID C @ > ~.8 .~ ~ c @ 
(f) 

~ g 0 ~ ~ 

ITEMS iii "' 
c E I ID ro ~ c il u ro ro 

~ 
ID C g E "" 

. - U ID E E 1n 1n <t' E ~ 
> .- U C ~ 'iii 0 ID'C U ~ ~ :;; ID ID :; '" is a. « 0 '" ",-" « "- f- f-

1. Control Desk Y Y Y Y Y Y Y Y Y Y Y Y Y 

2. Annunciation! Control! PLC Y Y Y Y Y Y Y Y Y Y Y Y 
Panel 
3.Smoke Detectors Y 
( UL-268,EN-54 PT-?). Heal 
Detectors( UL-521 /EN 54 PT-
5 ) Annunciation! Control 
Panel ( UL -864, EN-54, PT-
2) 
Note: 1 ) Detailed procedure of Environmental Stress Screening test shall be as per 

Quality Assurance Programme in General Technical Conditions 
2) This is an indicative list of test! checks. The manufacturer is to furnish a 

delailed quality plan indicating the Practice and Procedure alongwith relevant 
supporting documents . 

• • Applicable for PLC 

• Y - Test Applicable , ® - Routine Test (A) - Acceptance Test 

LOT -IA PROJECTS TECHNICAL SPECIFICATION SUB-SECTION-V-QC4 PAGE 
FLUE GAS DESULPHURISATION SYSTEM SECTION - VI, PART-B CONTROL DESK, PLC 1 OF 1 

PACKAGE BID DOC. NO CS-0011-109(1A)-2 PANEL, SMOKE DETECTOR, 
FIRE ALARM & CONTROL 

SYSTEM 
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CLAUSE NO. 
QUALITY ASSURANCE & INSPECTION I/lOfJrUI NTPC 

ELECTRICAL ACTUATOR WITH INTEGRAL STARTER 

Jest/Attributes ~ 
'" :0-

aracteristics 
,. -
0 ~ B 

~ " • a 
0. 0. 

0. 

@ ~ ~ * 
~ 

0 
0 ,~ 0 • '!l§ a ~ 

~ 
~ 

~ <fl • on 
0 

~ 
p. 

~ • c · -'0 0 ., 
~8 ~ 

0. 

1> ~ -<fl \; II "' o. 
0 .. --"" '0 • • • 0 -~ l' ,~ • E aD-

• ~ " a i3 -
" <fl 

~ 
~ , ~ 

0 

~ 
,~ 

0 g. .~ 
ill § « * -. 0 

~ " D- <fl~ 

'!l 
0 '0 " 0. ffi • - i • • • 0. 0 

~ ~ @ ,Q ~ 0 0.-- 0 ~ @ og' - - • • ,., 
0 0 <fl 0 " • - Ci) 
~ ~ • ;; • 0. 0 • <fl Q a iii' .-E • - « @ 'O~ 

ITEM! 0 • is t- • "" • .. '0 - ~ 
E ~ u ~ 0 • 0 • t- ~ • D- o e- ~ 0. .. .~ 

COPONENT! 1i > 0 
0 a ;; 0 'i ",0 

@ ~ u ~ 
a 

~ • SUB SYSTEM a :I: ~ 0 t- o - ~'" '" -' 
0 e ~ " • ~ .. ASSEMBLY! 

.., 0 1> ~ 
c c t-

~ a. a 

"' 
a 

;j' a • 0 D- o • 
TESTING 0: z ::;; u 0 :I: U. W '" -' <fl 

ELECTRICAL 
ACTUATOR WITH 
INTEGRAL 
STARTER(IS 9334) 

Motor Y Y Y Y Y 
Final Testina Y Y Y Y Y Y Y Y Y Y Y Y Y 

Note: 1) Detailed procedure of Environmental Stress Screening test shall be as per 
Quality Assurance Programme in General Technical Conditions. Requirement of 
test and procedure finalized during QP final ization 

2) This is an ind icative list of tests/checks . The manufacturer is to furnish a detailed 
quality plan indicating the practices and procedure adopted along with relevant 
supporting documents. 

® - Routine Test fA) - Acceptance Test Y - Test applicable 

LOT -IA PROJECTS TECHNICAL SPECIFICATION SUB-SECTION·V-QC7 PAGE 
FLUE GAS DESULPHURISATION SYSTEM SECTION - VI, PART-B ELECTRICAL ACTUATOR 1 OF 1 

PACKAGE BID DOC. NO CS-0011-109(1A)-2 WITH INTEGRAL STARTERS 
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i~Z1jj 
MANUF ACTURERJ BI DDER! SUPPLIER STANDARD QUALITY PLAN SPEC. NO : DATE: 
NAME & ADDRESS CUSTOMER : QP NO.: 1'[·QI'·999-145-1056 DATE: 07.02.2020 

PROJto:CT: PO NO.: DATE:-
ITEM: LOCAL CONTROL SYSTEM: C&I SEcrtON:C SHEET I OF , 

PANEL 

SL. COMPONENT & TYPE O F 
QUANTUM 

REFERENCE 
ACCEPTANC FORMAT 

CHARACTERISTICS CLASS OF E OF AGENCY REMARKS NO. OPERATIONS CHECK CHEC K DOC UMENT NORMS RECORD 

• • .. 
1 2 3 • • 7 8 , 

0 M CIN M C N 

RAW 
MATERIAL 

'.0 Sheet Steel , . Chemical Composition MA Chemical Samp Samp 15:1079 1$:1079 Test -I PNV V 
(CRCA& HR) analysis Ie Ie 15:513 15:513 Certificate 

2. Bend Test CR Mach . test Samp Samp 15:1079 15:1079 Test -I PNV V 
Ie Ie 15:513 15:513 Certificate 

3. Surface finish MA Visual ' 00% 10% Manufacturing Manufacturing Inspection -I PNV -
Standard Standard Report 

4 . Waviness MA Visual '00% ' 0% Manufacturing No Waviness Inspection -I PNV -
Standard Report 

5. Thickness MA Measuremen '00% '0% Approved Approved Inspection -I PNV V 
t DrgfOatasheet DrgfOatasheet Report 

6. Mill marking MA Visual '00% '0% Manufacturing Manufacturing Inspection -I PNV V 
Standard Standard Report 

2.0 Flats JAngles J , . Dimensions MA Measuremen Samp Samp IS:2062 IS:2062 Test -I PNV -
Channels t Ie Ie Certificate 

2. Surface Defects MA Visual '00% '0% Manufacturing Manufacturi"Q Inspection -I PNV -
Standard Standard Report 

3. Straightness MA Measuremen '00% '0% Manufacturing Manufacturing Inspection -I PNV -
t Standard Standard Report 

4. Mill marking MA Visual 100% ' 0% IS;2062 IS:2062 Inspection -I PNV V 
R~Poll 

BHEL BIDDERI SUPPLIER FOR CUSTOMER REVIEW & APPROVAl 

ENGINEERING QUALITY SIgn & Dale Doc No: 

Sin&~ Name SI & Date Name ... 1 SI n & Date Name Seal 
Prepared . "" CHETAN Checked KUNDAN Reviewed 

Ib" MALIK bY' .,..-,'Ie, ..... PRASAD 'bY' 
Reviewed ~~ %, RK RAINA Reviewed ,,,,&-, RK JAISINAL ... "".d 
Ib" bY' Iby, 
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i7fi7j 
MANUFACTURERJ BJDDERI SUPPLIE R 
NAM.E &: ADDRESS 

SL. COMPONENT & 
NO. OPERATIONS 

CHARACTERISTICS CLASS 

1 2 , • 
' .0 Cables I Wires 1. Visual / Surface MA d._ 

2. IR and HV MA 

,. Condudor 
a) Resistance MA 
b) Size MA 
c) Sheet colour MA 

4. Type I Routine Test MA 
Certificates 

4.0 Electrical 1. Verification at make CR 
Components like and Type 
Annunciator 
Transformars 2. Verification of Test CR 
Lamps Certificates 

Switches 
PB, ,. Operation I Functional CR 
Contadors chock 
Relays 

STANDARD QUALITY PLAN 
CUSTOM ER : 

PROJECT: 

ITEM : LOCAL CONTROL SYSTEM: C&I PANEL 

TYPE OF 
CHECK 

• 
Visual 

Electrical 

Electrical 
Measuremen 
1 
Visual 

Verification 

Visual 

Scrutiny of 
Type I 
Routine 
T.Cs. 
Electrical 

QUANTUM 
REFERENCE OF DOCUMENT CHECK 

• 
M CIN 7 

100% 10% 15:1554 or 
15:694 

100% 10% 15:1554 or 
15:694 

100% 10% 15:1554 or 
100% 10% 15:694 
100% 10% 

100% 10% IS:t554or 
15:694 

Samp Samp Approved 
I. I, Org/Oatasheet 

100% 10% Relevant 
Indian Std & 
Catalogue 

Sampl Sampl Relevant ,+ ,+ Indian Std & 
100% 10% Catalogue 
0 0 

BIDDER! SUPpliER 

<5;;.;;,":;0",;;;,,;1 
Se,1 

SPEC. /li0 : DATE: 

Qr NO.: PE-QP-999-14S-I056 DATE: 07.02.2020 

PO NO.: - DATE: -

SECTION: C SU EET 2 OF • 
ACCEPTANC FORMAT 

E OF AGENCY REMARKS 
NORMS RECORD 

0 00 

• 9 0 M C N 

15:1554 or Inspection < PNV 
15:694 Report 

15 :1554 or Inspection < PNV 
15:694 Report 

15 :1554 or Inspection 
15:694 Report < PNV 

15 :1554 or Inspection < PNV 
15:694 Reper1 

Approved T,,' < PNV 
Org/Oatasheet Cer1ificate 

Relevant Inspection < PNV 
Indian Std & R<>pon 
Catalogue 

Relevant Inspection < PNV + to( relay & 
Indian Std & Repor1 contadors 
Catalogue only 

F-OR CUSTOMER REVIEW & APPROVAL 

Doc No: 

Reviewed 
by: 
Approved 
'by: 

Sign & Date Nama Seal 
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tffifj 
MANUFACTURER! BIDDER! SUPPUER 
NAME & ADDRESS 

SL. COMPONENT & 
NO. OPERATIONS 

CHARACTERISTICS CLASS 

1 2 3 • 
TImers, 4. I.R MA 

Space Heaters, 
Thermostat, 
Indicating meters 5. H.V. MA 
etc. 

6. Calibration MA 

7. Pick up I Drop off MA 
Vollage 

5.0 Misc" 1. Verification of Type I MA 
Components like Make 
Gaskets, 
Terminal Blocks 2. Surface defects MA 
etc" 

3. IR I HV on Terminal MA 
Blocks 

IN PROCESS 
INSPECTION 

STANDARD QUALITY PLAN 
CUSTOMER : 

PROJECT: 

ITEM: LOCAL CONTROL SYSTF:M : C&I 
PANEL 

TYPE OF QUANTUM 
REFERENCE 

CHECK OF DOCUMENT CHECK 

, 
M 

, 
CIN 

7 

Electrical '00" '0% Relevant 
Indian Sid & 
Catalogue 

Eleclncal 100% ' 0" Relevant 
Indian Sid & 
Catalogue 

Electrical '00% ' 0% Relevant 
Indian SId & 
Catatogue 

Electrical 100% ' 0% Relevant 
Indian Sid & 
Catalogue 

Visual Samp Samp Manufacturing 
Ie ~ Standard 

Visual Samp Samp Manufacturing 
Ie ~ Standard 

Electrical Samp Samp Manufacturing 
Ie ~ Standard 

BlOOERI SUPPLIER" 

~S".;;;" '"O".'" 
Seiif 

SfEC. I"O : DATE: 

. QP NO.: P£.QP·\l99- 14~I056 DATE: 07.01 .2020 

PONO.: - DATE: -

SECTION:C SII EET } OF , 

ACCEPTANC FORMAT 
E OF AGENCY REMARKS 

NORMS RECORD 

• " • • 0 M C N 
Relevant Inspection " PM! • for all 
Indian SId & Report components 
Catalogue except relays 

& contaciors. 
Relevant Inspection " PM! 
Indian Sid & Report 
Catalogue 

Relevant Inspection " PM! V 
Indian Sid & Report 
Catalogue 

Relevant Inspection " PM! 
Indian Std & Report 
Catalogue 

Manufacturing Tesl , PM! 
Standard Certificate 

Manufacturing Tesl " PM! 
Standard Certificate 

Manufacturing Test " PM! 
Standard Certificate 

FOR CUSTOM"ER REVIEW & APPROVAL 

Doc No: 

Reviewed 
bv: 

Aw"'''"'' 

Sian & Date Name Seal 
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i~Z1rj 
MANUt<'ACTURERI BIDDER! SUPPLI ER STANDARD ( UALITY PLAN SPEC. NO : DATE: 
NAME & ADDRESS CUSTOM ER : Q P NO.: PE-QP-999-14S-I056 DATE: 07.02.2020 

PROJECT: PO NO.:- DATE: -

ITEM : LOCAL CONTROL SYSTEM : C&'I SECTION: C SIIEET 4 OF , 
PANEL 

5L. COMPONENT & TYPE OF QUANTUM REFERENCE ACCEPTANC FORMAT 
CHARACTERISTICS CLASS OF E OF AGENCY REMARKS "0. OPERATIONS CHECK CHEC K DOCUMENT 

NORMS RECORD 

6 • •• 
1 2 3 4 5 7 8 9 0 M CI" M C " 6.0 Blanking I 1. Dimensions MI Measuremen 100% 10% Approved Approved Inspection , PNV 

Bending I I Drg/Oatasheel DrglDatasheet R.."rt 
Forming 

2. Surface defects alter MA Visual 100% 10% Manufacturing Manufacturing Inspection , PNV 
bending Standard Standard Report 

7.0 Nibbling / 1. Cutout Sizes MI Measuremen 100% 10% Approved Approved Inspection , PNV 
Punching I DrglOatasheet Drg/Datasheet Report 

2. Oeburring MA Visual 100% 10% Approved Approved Inspection , PNV 
DrglOatasheet DrglDatasheet Report 

ASSEMBLY 

8.0 Frame Assembly 1. Dimensions MA Measuremen 100% 10% Approved Approved Inspection , PNV 
& Sheet fixing I DrglDatasheet DrgJDatasheet Report 

2. Aligrvnent MA Measuremen 100% 10% Approved Approved Inspection , PNV 
t DrglDatasheel DrglDalasheel Report 

3. Welding Quality MA Visual 100% 10% ApproYed Approved Inspection , PNV 
Drg/Oatasheet DrglDalaSheel Report 

4 . Surface defects MA Visual 100% 10% Approved Approved Inspection , PNV 
OrglDatasheel DrglDatasheet Report 

- - - - - - - - -

BHEL Bl00ERI SUPPUER FOR CUSTOMER REVIEW & APPROVAL 

ENGINEERING QUALITY Sign &. Date Doc No: 
S' n& ", Name 5i & Date Name Se. Si n & Date Name Seal 

Prepared ~~ 
CHETAN Checked l(,>.~o\'" KUNOAN Reviewed 

I. " ~ -< MALIK Iw PRASAD ." Reviewed I),//.-","", RK RAINA Reviewed 
~.~ 

RKJAISWAL Approved 
I. " I.y, ' y, , 
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fufji 
MANUFACTURERI BIDDERJ SUPPLIER STANDARD QUALITY PLAN SPEC. NO : DATE: 
NAME & ADDRESS CUSTOM ER : QP NO.: pE-Qp-m-145-I056 DATE: 07.02.2020 

PROJECT: PONQ.:- DATE:-
ITEM: LOCAL CONTROL 

SYSTEM: C&I SECTION: C SHEET 5 OF' 9 PANEL 

SL. COMPONENT & TYPE OF QUANTUM REFERENCE ACCEPTANC FORMAT 

"0. OPERATIONS 
CHARACTERISTICS CLASS CHECK OF DOCUMENT E OF AGENCY REMARKS 

CHECK NORMS RECORD 

• . .. 
1 2 3 4 5 

CI" 
7 • • 0 C M M " 

' .0 Pre-treatment 1. Pretreatment Process MA Visual 100% 10% Manufacturing Manufacturing Inspection , PNY V 
and Painting Standard Standard Report 

2. Process parameters MA Measuremen Perlo Perio Manufacturing Manufacturing Inspection , PNY V 
like bath temp. I die die Standard Standard Report 
concentration etc. 

3. Dipping I Removal MA Measuremen 100% 10% Manufacturing Manufacturing Inspectioo , PNY V 
TIme I Standard Standard Report 

4. Surface quality after MA Visual 100% 10% Manufacturing Manufacturing Inspection , PNY V 
every dip Standard Standard Report 

5. Primer after MA Visual, 100% 10% Manufacturing Manufacturing Inspection , PNY V 
phosphating Thickness Standard Standard Report 

6. Putty Application & MA Visual 100% 10% Manufacturing Manufacturing Inspection , PNV V 
Rubbing after primer Standard Standard Report 

7. Paint first coat MA Visual, 100% 10% Manufacturing Manufacturing Inspection , PNY V 
Thickness Standard Standard Report 

BHEL BIDDERI SUPPLIER FOR CUSTOMER REVIEW & APPROVAL 

ENGINEERING QUALITY Sign & Date Doc No: 

S' " ale Name Si n& ate Name 50" Sf n & Date Name Seal 

~,~pa"d ~"" CHETAN ChecJ<ed ~~\~. KUNDAN Reviewed 
MALIK bY' PRASAD bY' 

~~~ewed~/~ RK RAINA Reviewed ''-,-,!:\, RKJAISWAl Approved 
bY' bY' 
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rU17i 
M ANUFACTURERI BIDDER! SUPPLIER STANDARD QUALITY PLAN SPEC. NO : DATE: 
NAME & ADDRESS CUSTOM ER : QP NO.: PE-QP·99'· 14S-IOS6 DATE: 01.02.2020 

PROJECT: PO NO.: - DATE: -
ITEM: LOCAL CONTROL 

SYST E!'If : C& I SECTION: C SH EET 6 Of , 
PANEL 

SL. COMPONENT & TYPE OF 
QUANTUM REFERENCE ACCEPTANC FORMAT 

NO. OPERATIONS 
CHARACTERISTICS CLASS CHECK 0' DOCUMENT E 0' AGENCY REMARKS 

CHECK NORMS RECORD 

• 0 0 0 

1 2 3 4 • 7 • 9 0 M CIN M C N 

•• Putty Application and MA Visual 100% 10% Manufacturing Manufacturing Inspection , PM! V 
Rubbing after first coat Standard Standard R'POrt 
of paint 

S. Paint second coat MA Visual, 100% 10% Manufacturing Manufacturing Inspection , PM! V 
Thickness, Standard Standard Report 
Scratch test 
Colour 
adhesion 

10. Panel Wiring 1. Wiring Layout MA Visual 100% 10% Approved Approved Inspection , PM! 
DrglOatasheet DfgIDatasheet Report 

2. Wiring Termination MA Visual 100% 10% App",""" ApproYed Inspection , PM! 
(Crimped Lugs) orglDalasheel OrglOalasheel Report 

3. Ferrule numbers MA Visual 100% 10% Approved Approved Inspection , PM! 
OrglOalasheel DrglDalasheet Report 

4 . Colour of wiring MA Visual 100% 10% Appmved Approved Inspection , PM! V 
OrglOatasheel OrgIDatasheet Report 

5. Size of Conductor MA Measuremen 1000/ .. 10% Approved Approved Inspection , PM! V 
t Orgr'Oatasheel DrgIDatasheet Report 

11. Component ,. Correct components MA Visual 100% 10% Approved App",'" Inspection , PM! 
Mounting Org/Oatasheel OrglDatasheel Report 

2. Fixing MA Visual 100% 10% Approved Approved Inspection , PM! 
O~atasheel O~atasheet Report 

BHEL BIDDERJ SUPPLIER FOR CUSTOMER REVIEW & APPROVAl. 

ENGINEERING QUAL.ITY Sign & Date Doc No: 

S· n & ole Name 5; & .to Name "01 S· n & Oale Name ... , 
Prepared ,;''' CHETAN C""",,ad 

~\k\"'· 
KUNDAN Reviewed 

IbY' MALIK IbY' PRASAO IbY' 
I~:"e_~ ,HI RK RAINA Reviewed ft:J,-< RKJAISWAL Approved 

IbY' IbY' 
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rUIn 
MANUF ACTURERJ BJDDERJ SUPPLIER STANDARD QUALITY PLAN SPEC. NO : DATE: 
NAME & ADDRESS CUSTOMER : QP NO.: PE-QP·999-145-I056 DATE: 07.02.2020 

PROJECT: PO 1"0.:- DATE: 

ITEM : LOCAL CONTROL 
SYSTEM: C&I SECTION: C SilEO 7 OF , 

PANEL 

'L. COMPONENT & TYPE OF QUANTUM REFERENCE ACCEPTANC FORMAT 

NO. OPERATIONS 
CHARACTERISTICS CLASS CHECK OF 

DOCUMENT 
E OF AGENCY REMARKS 

CHECK NORMS RECORD 

• . ~ 

1 2 3 • , 7 • 9 0 M C/N M C N 

FINAL 
TESTING 

12. Final Inspection 1. Worlunanship MA Visual 100% 10% Manufacturing Manufacturing Inspection , PM! W 
Standard Standard Report 

2. Component layout MA Visual 100% 10% Approved App<OWd Inspection , PM! W At Random 
(neatness, Drg/Oatasheet OrgiDatasheet Report by BHEL, 

accessibility & safety) based on 
Mounting ( Proper 100% 
fixing of all inlema) test 
components reports by 

M'. 
3. Components MA Visual 100% 10% Approved Approved Inspection , PM! W 

identification Marking I DrglOatasheet DrglDatasheet Report 
Name plates 

5. Dimensions MA Measur&lTlen 100% 10% Approved Approved Inspection v PM! W 
( Drg/Datasheet Drg/DataSheet Report 

6. Door functioning MA Functional 100% 10% Approved Appm""" Inspection , PM! W 
At Random 
byBHEL, 

Drg/Datasheet DrglDatasheel Report 
based on 
100% 

7. Paint Shade CR Visual 100% 10% Approved Appm""" Inspection , PM! W internal test 

Drg/Dalasheel DrglDatasheel Report reports by 
Mo. 

BHEL BIDDERI SUPPUER FOR CUSTOMER REVIEW & APPROVAL 

ENGINEERING QUALLTY Sign & Date Doc No: 

Si n 8. Dale Name S· & Date Name So. Si n & Date Name Sea! 
Prepared 

~~ 
CHETAN C",""ad :i»~::\o.\"" KUNDAN Reviewed 

IbYO MALIK IbYO PRASAD 'bYO 
Reviewed 

rP~.J">O 
RK RAINA Reviewed 

::'. 
RKJAtSWAL Approved 

IbYO IbYO 'YO • 
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• 

MANUFACTURER/BIDDER! SUPPLIER STANDARD QUALITY PLAN SPEC. NO: DATE: 
lIfVlf"'1'T'l'f NAME &. ADDRESS CUSTOM.ER : QF NO.: PE-<)P.999-145-J056 DATE: 07.02.2020 

" PROJECT: PO NO.: - DATE:-

~!~~t LOCAL CONTROL SYSTEM: C&I SECfION: C SIIEET I OF 9 

QUANTUM ACCEPTANC FORMAT 
SL. COMPONENT & CHARACTERISTICS CLASS TYPE OF OF REFERENCE E OF AGENCY REMARKS 
NO. OPERA nONS CHECK CHECK DOCUMENT NORMS RECORD 

6 • •• 
1 2 3 .. 5 M C/N 7 8 9 0 r.M,---r;:C,,--;N;-+-----

8. Paint Thickness CR Measuremen 100% 10% Approved Approved Inspection oJ PNV W 
t Org/Datasheet Org/Catashee! Report 

9. Workmanship of MA Visual 100% 10% Manufacturing Manufacturing Inspection ,J PNV W 
Gaskets Standard Standard Report 

10. Wiring Layout MA Visual 100% 10% Approved Approved Inspection oJ PIIN W 
Org/Dalasheet DrglDatasheet Report 

11. Wire Termination MA Pulling Samp Samp - Firm Inspection V pm w 
manually Ie Ie termination Report 

12. Continuity MA Electrical 100% 10% - Continuity OK Inspection .J PIN W 
Report 

13. TYPE TEST Degree of Protection CR Mech. Samp Samp Approved Approved Type Test .J PIN V 
Protection Ie Ie Drg/Dalasheet DrglDatasheet Certificate 

Relevant 15- Relevant 15-
13947 Part-1 , 13947 Part-1 , 
15-2148. 15·2148. 

14 ROUTI NE TEST IR before & after HV Tesl CR Electricar 100% 10% Approved Approved InspectiOn.J PIW W 
DrglOatasheel Drg/Oalasheet Report 
Relevant IS. Relevant IS. 

BHEl BIDDER! SUPPLIER FOR CUSTOMER REVIEW & APPROVAL 

ENGINEERING QUALITY Sign & Dale Doc No: 

S' n Dale Name S' & Date Name Seal S' n & Date Name Seal 
Prepared "y;JP CHElAN Checked Ao-:'6A,'\JIb KUNOAN Reviewed 
bv: '" MALIK bY: ~ .. -\01.\' PRASAD Ibv: 
Reviewed' f) tP I _,.. RK RAINA Reviewed RK JAISWAL r,App~",;;;;;"",;;;;--t------t-----, 
b, P.//k~ b, ",lb'~: __ ~ ______ ~ ________ L-________ __ 

•• 
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MANUFACfURER/ BIDDER! SUPPLIER STANDARD QUALITY PLAN SPEC. NO : DATE: 

fUfjj 
NAME & ADDRESS CUSTOMER : QP NO.: pE-Qp-m -145-IOS6 DATE: 01.02.2020 

PROJECT: PONO.: - DATE: _ 

ITEM : LOCAL CONTROL 
SYSTEM: C&.I SECTION: C SHEET 9 OF , 

PANEL 

SL. COMPONENT & TYPE OF QUANTUM REFERENCE ACCEPTANC FORMAT 

NO. OPERATIONS 
CHARACTERISTICS CLASS CHECK OF 

DOCUMENT 
E OF AGENCY REMARKS 

CHECK NORMS RECORD 

6 . -1 2 3 • • 7 8 9 0 M CIN M C N 

15 FUCnONAl 1. Cootrol Logic CR Electrical 100% 10% Approved Approved Inspection , PIW W 
TEST Operation Org/Datasheel DrglDatasheet Report 

2. Instrument Calibration CR Electrical 10% 10% 
Approved Approved 

Inspection , PIW W 

Org/Calashee! Org/Oalasheel 
Report 

3. Temperature rise CR Electrical 100% 10% Approved Approved Inspection , PIW W 
DrglDatasheel DrglDatasheet Report 
Relevant IS. Relevant IS. 

NOTES: 
1. Customer's specification for painting shall be included in the technical specification. In the absence of Customer's spec. for painting, vendor to obtain 

BHEL's approval on their painting specification I procedure. 
2. Copies of all TC's (Test Certificates) for components sh~1I be submitted to BHEL for verification and acceptance. 
3. BHEL reserves the right to conduct repeat tests , if required. 

INDENTIFIEDWITH "TICK"(./) SHALL BE ESSENTIALLY INCLUDED BY SUPPLIER IN QA DOCUMENTATION, 0 : DOCUMENTATION, 
•• M: SUPPLIER! MANUFACTURER! SUB-SUPPLIER, C: MAIN SUPPLiER! BHEU THIRD PARTY INSPECTION AGENCY, N: CUSTOMER, 
P: PERFORM, W: WITNESS, V: VERIFICATION, AS APPROPRIATE 

BHEl BIOOERJ SUPPLIER FOR CUSTOMER REVIEW & APPROVAl 

ENGINEERING QUALITY SIgn & Date OOCNo : 

Si n oj. Name 51 n & Dale Name Se., 5 i n & Dale Name Seal 
Prepared 

I~; 
CHETAN Checked ~.J.~\fA'\b..,tl KUNDAN Reviewed 

b : MALI K b" PRASAD b" 
Reviewed RKRAINA Reviewed '<.l .... ~ .. I, RKJAISWAL Approved 
'b" "', .., I",: 
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CLAUSE NO. 

1.00.00 

1.01.00 

1.01.01 

1.01.02 

1.01.03 

TECHNICAL REQUIREMENTS I f1;J8M I NTPC 

TYPE TEST REQUIREMENTS 

TYPE TEST REQUIREMENTS 

General Requirements 

The Contractor shall furnish the type test reports of all type tests as per relevant 
standards and codes as well as other specific tests indicated in this specification. A 
list of such tests are given for various equipment in table titled 'TYPE TEST 
REQUIREMENT FOR C&I SYSTEMS' allhe end of th is chapler and under Ihe item 
Special Requirement for Solid State Equipments/Systems. For the balance 
equipment instrument, type tests may be conducted as per manufactures standard 
or if required by relevant standard. 

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

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

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

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

iii. The test has been carried out as per the latest standards alongwith 
amendments as on the date of Bid opening but not more than five (5) 
year back. 

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

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

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

LOT-IA PROJECTS TECHNICAL SPECIFICATION 

SECTION-VI, PART-B 

SUB-SECTION-III-C6 

FLUE GAS DESULPHURISATION (FGD) 

SYSTEM PACKAGE BID DOCUMENT NO.: CS-0011-109(1A}-

TYPE TEST PAGE10F7 
REQUIREMENTS 
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CLAUSE NO. 

1.01.04 

1.01.05 

2.00.00 

2.01.00 

TECHNICAL REQUIREMENTS I f1;J8M I NTPC 

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

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

SPECIAL REQUIREMENT FOR SOLID STATE EQUIPMENTSI SYSTEMS 

The minimum type test reports, over and above the requirements of above clause, 
which are to be submitted for each of the major C&I systems Analyzer instruments, 
various PLCs etc. shall be as indicated below: 

i) Surge Protections for Solid State Equipmentsl Systems 

All solid state systemsl equipments shall be able to withstand the electrical 
noise and surges as encountered in actual service conditions and inherent 
in a power plant. All the solid state systems! equiplllents shall be provided 
with all required protections that needs the surge withstand capability as 
defined in ANSI 37.90a/ IEEE-472. Hence, all front end cards which receive 
external signals like Analog input & output modules, Binary input & output 
modules etc. including power supply, data highway, data links shall be 
provided with protections that meets the surge withstand capability as 
defined in ANSI 37.90al IEEE-472. Complele details of Ihe features 
incorporated in electronics systems to meet th is requirement, the relevant 
tests carried out, the test certificates etc. shall be submitted alongwith the 
proposal. As an alternative to above, suitable class of IEC-60255-4 which is 
equivalenl to ANSI 37.90al IEEE-472 may also be adopted for SWC test 

ii ) Dry Heal test as per IEC-68-2-2 or equivalent. 

iii ) Damp Heat tesl as per IEC-68-2-3 or equivalent 

iv) Vibration test as per IEC-68-2-6 or equivalent. 

v) Electrostatic discharge tests as per IEC 61000-4-2 or equivalent. 

vi) Radio frequency immunity test as per EN 50082-2 or equivalent. 

LOT-IA PROJECTS TECHNICAL SPECIFICATION 

SECTlON·VI, PART-8 

SUB-SECTION-III-C6 

FLUE GAS DESULPHURISATION (FGD) 

SYSTEM PACKAGE BID DOCUMENT NO.: CS-0011·109(1Ar 

TYPE TEST PAGE20F7 
REQUIREMENTS 
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CLAUSE NO. TECHNICAL REQUIREMENTS I f1;J8M I NTPC 

vii) Electromagnetic immunity as per EN 61131-2 or equivalent. 

Test listed at item no. v, vi , vii , above are applicable for front end cards only as 
defined under item (i) above. 

LOT-IA PROJECTS 

FLUE GAS DESULPHURISATlON (FGD) 

SYSTEM PACKAGE 

TECHNICAL SPECIFICATION 

SECTION-VI, PART-8 

BID DOCUMENT NO.: CS-0011-109(1A}-

SUB-SECTlON-III -C6 

TYPE TEST PAGE 30F 7 
REQUIREMENTS 
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3.00.00 TYPE TEST REQUIREMENT FOR C&I SYSTEMS 

51 Item Test req uirement Standard Test to be NTPC's approval req . On Rema rks 
No specifically test certificate 

conducted 

Col1 Col 2 Col 3 Col 4 Col5 Col6 Col 7 

1 Elect. Metering As per standard (col 4) IS·1248 No Yes 
instruments 

2 Electronic As per standard (col 4) BS-6447 / 1 EC· No Yes 
transmitter 60770 

3 INSTRUMENTATION CABLES TWISTED & SH IELDED No Yes 

4 Pressure Degree of protection test IS·2147 No No 
gauge 

Temp interference test IS ·3624 No No 

5 Temperature Degree of protection test IS·2147 No No 
gauge 

6 Pressure & DP Degree of protection test IS·2147 No No 
switch 

As per standard (coI 4) BS 6134 No No 

7 Level switch Degree of protection test IS·2147 No No 

8 Control valves CV Test ISA 75.02 No Yes 

9 Flow Nozzles Calibration ASME PTe , BS No Yes 
& Orifice plate 1042 

10 PLCs All tests as per IEC· 1131 IEC·601131 No Yes 

LOT-IA PROJECTS TECHNICAL SPECIFICATION 
SUB·SECTION·III .c6 

FLUE GAS DESULPHURISATlON (FGD) SECTION-VI, PART-B 
TYPE TEST REQUIREMENTS 

PAGE40F7 

SYSTEM PACKAGE BID DOCUMENT NO,: CS-0011 ·1Q&/1A~2 
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SI Item Test requirement Standard Test to be NT PC's approval req. On Remarks 
No specifically test certificate 

conducted 

Col1 Col2 Col3 Col4 ColS ColS Col 7 

11 Junction Box Degree of protection test IS-13947 No Yes 

12 Battery Degree of protection test IS-13947 No No 
charger (Not 
required for 
inbuilt 
chargers) 

Short circuit current IE C-6014S-2 No Yes 
capability 

Temp rise test without Approved No Yes 
redundant fans procedure, lEG 

60146-2 

SWC lest Approved No Yes 
procedure 

Burn-in-test Approved No Yes 
procedure 

Efficiency IE C-60146-2 , No Yes 

Audible Noise Test IEC 60146-2 No Yes 

Fuse Clearing Capability Approved No Yes 
procedure 

Relative harmonic content Approved No Yes 
procedure 

LOT-IA PROJECTS TECHNICAL SPECIFICATION 
SUB·SECTION·III .c6 

FLUE GAS DESULPHURISATlON (FGD) SECTION-VI , PART-B 
TYPE TEST REQUIREMENTS 

PAGE50F7 

SYSTEM PACKAGE BID DOCUMENT NO,: CS-0011 ·1Q&/1A~2 
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SI Item Test requirement Standard Test to be NT PC's approval req. On Remarks 
No specifically test certificate 

conducted 

Col1 Col2 Col3 Col4 ColS ColS Col 7 

ESD immunity test IEC-61000-4-2- No Yes 
9(1 ) 

Radio interlerence IEC 60146-2 No Yes 

Over Load Test on Inverter & Approved No Yes 
charger procedure 

Restart Test lEG 60146-2 No Yes 

Output voltage tolerance Approved No Yes 

Output voltage Harmonic Approved No Yes 
content procedure 

Insulation test lEG 60146 No Yes 

Load Tests Approved No Yes 
procedure 

Preliminary light load test lEG 60146 No Yes 

Current division I Voltage lEG 60146-2 No Yes 
division 

13 Battery As per standard (col 4) lEG -623 1 IS No Yes 
10918 for Ni-Gd 
IS-1652 for 
Plante Lead Acid 

14 Voltage Over Load Test Approved No Yes 
stabilizers procedure 

LOT-IA PROJECTS TECHNICAL SPECIFICATION 
SUB·SECTION·III .c6 

FLUE GAS DESULPHURISATlON (FGD) SECTION-VI , PART-B 
TYPE TEST REQUIREMENTS 

PAGE60F7 

SYSTEM PACKAGE BID DOCUMENT NO,: CS-0011 ·1Q&/1A~2 
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SI Item Test requirement Standard Test to be NTPC's approval req. On Remarks 
No specifically test certificate 

conducted 

Col1 Col2 Col3 Col4 ColS ColS Col 7 

Temp rise test without Approved No Yes 
redundant fans procedure 

LOT-IA PROJECTS TECHNICAL SPECIFICATION 
SUB·SECTION·III.c6 

FLUE GAS DESULPHURISATlON (FGD) SECTION-VI , PART-B 
TYPE TEST REQUIREMENTS 

PAGE 7 OF 7 

SYSTEM PACKAGE BID DOCUMENT NO,: CS-0011 ·1Q&/1A~2 
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Notes:- 
1.)The above Sub-Vendor list is tentative & reference only. However Sub-Vendor List is subject to BHEL/End user approval without any 
commercial /delivery implication. 
2.)New Sub-Vendor if proposed by Vendor during contract stage shall subject to BHEL/end user approval without commercial/delivery 
implication.
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DOCUMENT TITLE 

KKS NUMBERING PHILOSOPHY 

            4X270MW TPP BHADRADRI TPP, TELANGANA 
 

 

KKS NUMBERING PHILOSOPHY 

 
For identifying (tagging) an instrument / equipment in Power plant KKS numbering scheme is used.  
The purpose is to assign a unique number to every equipment in the power plant. For C&I equipment 
unique number are to be provided up to the signal level so that a unique number Input / Output exist in 
DCS for every signal. 
 
 
Normally KKS number is a 10 digit alpha-numeric code and is typically split into the following: 
 

 
X X X A A Y Y B B B 

 
 
 
First three digits indicate the Sub-System. The Code for the major system are given as per 
Annexure-1. 
 
Fourth and Fifth digits are the Numerical Keys at System Code Level and used to distinguish 
between main systems having same Alpha Codes. 
 
Sixth and Seventh digits are the Equipment / Apparatus / Measuring Circuit Code. The code of 
various Equipment / Apparatus / Measuring Circuit is shown in Annexure-2  
 
Eight, Nine and tenth digits are the Numerical Keys at Equipment / Apparatus / Measuring Circuit 
Code and used to distinguish between various instruments in the same sub-group. Numerical keys at 
System / Equipment / Apparatus / Measuring Circuit is shown in Annexure-3. 
 

   

3 x 800 MW PVUNL PATRATU TPP PHASE-I       

** 
KKS TAGS ARE  PROVIDED IN THE P&ID FURNISHED BY VENDOR.HOWEVER, IF THE KKS NUMBER 
OF EQUIPMENT/INSTRUMENTS CHANGES,THE SAME SHALL BE FINALIZED DURING DETAILED 
ENGINEERING.
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ANNEXURE-1 

List of System / Sub-System Codes used in Power Plant: 

1) Mill Reject Handling System: EUA 

ANNEXURE-2 

Standard Equipment Codes: 

AA Valves including drives, also hand operated 

AB Seclusions, Lock, Gates, Doors 

AC Heat Exchanger 

AE Turning, Driving, Lifting equipment 

AF Continuous conveyors, Feeders 

AG Generator Units 

AH Heating and Cooling Units 

AK Pressing and Packaging equipment 

AM Mixer, Stirrer 

AN Blower, Air Pumps / Fans, Compressor Units 

AP Pump Units 

AT Purification, Drying, Filter 

AV Combustion Equipment e.g. grates 

Standard Apparatus Codes: 

BB Vessels and Tank 

BF Foundation 

BG Boiler Heating Surfaces 

BN Injector, Ejector 

BP Flow and throughput limitation equipment (Orifice) 

BQ Holders, Carrying Equipment, Support 

BR Piping, Ducts, Chutes, Compensator 

BS Sound Absorber 

BU Insulations, Sheatings 

Standard Measuring Circuits Codes: 

CD Density 

CE Electrical Quantities 

CF Flow, throughput 

CG Distance, Length, Position 

CK Time 

CL Level 

3 x 800 MW PVUNL PATRATU TPP PHASE-I       

Refer the P&ID sheets.
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CM Humidity 

CQ Analysis (SWAS) 

CS Speed, Velocity, Frequency 

CT Temperature 

CY Vibration, Expansion 

ANNEXURE-3 

Numerical Keys 

A) Numerical Keys at System Code Level  

i) Use 10, 20, 30... To distinguish between main systems having same Alpha 

Codes.  Examples: 

a) Main Steam (Left) and Main Steam (Right) 

b) BFP – A/B/C 

c) ID Fan – A/B, FD Fan A/B, AH – A/B 

ii) For branch off from main system path having code say 10, keep the same 

alpha code and use 11, 12, 13 etc. Similarly for other branch off from main 

system path having code say 20, keep the same alpha code and use 21, 22, 23 

etc and shall carry on further in the same way. 

iii) If the branch off from main system / sub system path is used for some other 

system, where different alpha codes can be applied, then in that case the said 

branch line will be designated by the alpha codes of the system to which it is 

providing the input. 

B) Numerical keys at Equipment Code level: 

There are three numerical keys available for each type of equipment code.  

Following has been agreed upon considering present practice, better flexibility and 

ease in sorting. 

i) Valves and Dampers    --- Equipment Code – AA

  N1 N2  N3 

Motorised (on/off duty) - 0 01 to 50
Motorised (inching duty) - 0 51 to 99 
Pneumatic (Control) - 1 01 to 50 
Motorised (thyrestor Control) - 1 51 to 99 
Sol. Operated  - 2 01 to 99 

(Open / Close duty (Valves, NRVs, Gate) 

Hydraulic - 3 01 to 99 

3 x 800 MW PVUNL PATRATU TPP PHASE-I       
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NRV (Without actuation) - 4 01 to 99 

Manual - 5 01 to 99 

Manual - 6 01 to 99 

Relief & Safety Valves - 7 01 to 99 

Reserve - 8 01 to 99 

Reserve - 9 01 to 99 

ii) Field Instruments 

Field Transmitters & Analog Signals - 0 01 to 99 

Field Switches & Binary Signals - 1 00 to 99 

PG Test Point - 4 00 to 99 

Gauges - 5 00 to 99 

Automatic Turbine Tester (ATT)-HWR - 2 00 to 99 

(Reserved for protection Signals used by Hardwar) 

Example of Numerical Key Usage: 

In line with the philosophy adopted for Valves / Dampers /instruments etc. 

pumps and fans in the main systems (having different system code) can be 

numbered as AP/N100 and as AP/N101, 102, ………. Where system code is 

same.  

3 x 800 MW PVUNL PATRATU TPP PHASE-I       
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4X250 MW BRBCL NABINAGAR HVAC 

(FGD SYSTEM PACKAGE) 

HVAC SYSTEM 
STANDARD TECHNICAL SPECIFICATIONS  

SPECIFICATION No: PE-TS-463-(571-13000-
A)-A001 

SECTION :  I 

SUB-SECTION :  D 

REV. 00  

 

 

 
 
 
 
 
 
 

 
 

   
 
 
 
 
 

SECTION: I 
 

SUB-SECTION: D 
 

STANDARD TECHNICAL SPECIFICATIONS 
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AIR HANDLING UNITS 

SPECIFICATION NO.PES-553-02 

VOLUME II B 

SECTION    D  

REV. 02 DATE: 17.09.2012 

SHEET  1  OF  6    
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TECHNICAL SPECIFICATION 

 
AIR HANDLING UNITS 

SPECIFICATION NO.PES-553-02 

VOLUME II B 

SECTION    D  

REV. 02 DATE: 17.09.2012 

SHEET  2  OF  6    

 

 

1. GENERAL 

1.1 This  specification  covers  the  design,  manufacture,  Construction  features, 
installation, commissioning, inspection and performance testing at site of AHUs. 

2. CODES AND STANDARDS 

2.1 The  design manufacture  and  performance  of AHU  shall  comply with  all  currently 
applicable statutes, regulations and safety codes in the locality where the AHU is to 
be  installed. The equipments  shall also  conform  to  the  requirements of  the  latest 
editions  of  applicable  Indian/British/US  standards.  Nothing  in  this  spec.  shall  be 
construed  to relieve vendor of this responsibility.  In particular the equipment shall 
conform to the latest editions of the following standards: 

2.1.1 IS‐659    : Safety code for air conditioning 

2.1.2 IS‐660    : Safety code for mechanical refrigeration 

2.1.3 ASHRAE: Method of testing forced circulation air‐cooling and air heating coils. 

  standard 33 

2.1.4 ARI 41    : Standard for forced circulation air cooling and air heating coils. 

2.1.5 ARI 430/435  : Air‐cooling and air heating coils Central Station AHU / Application  

  of Central Station AHU. 

2.1.6 AMCA    : 211 and 311 

In  case  of  any  conflict  in  the  standards  and  this  specification  the  decision  of 
PEM,BHEL shall be final and binding. 

3. CONSTRUCTION FEATURES 

3.1 The casing of AHU  shall be made of  insulated double wall construction of min. 24 
gauge galvanized sheet steel ‐ IS 277 Gr. 120 (parent sheet: D/DD‐IS‐513) ribbed and 
reinforced  for  structural  strength  and  rigidity  with  25  mm  thick  polyurethane 
insulation of minimum 40 kg/m3 density  in between. The external wall will be pre‐
plasticised over GI coating on the outside.  Angle irons or channel sections made of 
16 gauge galvanized sheet steel shall be used for reinforcing. The casing shall be of 
sectionalized construction with proper sealing at the  joints to make them air tight. 
Fan  section and panels with bearing  support  shall be  reinforced with heavy gauge 
channels  (min.  5 mm  thick).  Suitable  number  of  forged  hot  dip  galvanized  (610 
gm/sq.m) U brackets  shall be provided for AHU suspended from ceiling/roof.  

Necessary arrangement shall be provided on the casing for measuring temperature 
and pressure in cooling/heating coil. Class of instruments shall be min. 2.  

3.2 Fan  impeller  shall be  forwardly/backwardly  inclined  curved blade  centrifugal  type. 
Impeller shall be double width double  inlet  type. Fans shall be preferably  low rpm 
(<=1500) to minimize vibration and noise. Noise shall be within 85 dB(A) at 1 metre 
distance from AHU casing. Max. Vibration level shall be acceptance and norms to be 
specified. Two to three wheels (impellers) shall be provided for each AHU. Impeller 
blades  shall  be  fabricated  from  (min.  1.0 mm)  galvanized/  epoxy  powder  coated 
sheet steel. Fan shall be of  epoxy powder coated / galvanized sheet steel (min. 1.6 
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mm) scroll with die formed inlets for uniform air flow. Fan shafts shall be solid cold 
rolled carbon steel (EN8 normalised), ground and polished. Fan shaft bearings shall 
be of heavy duty type selected for average operating  life of 100,00 hours. Bearings 
shall  be  self‐aligning,  permanently  lubricated  type.  Make  of 
Brgs(SKF/FAG/NORMA/TATA) to be specified. Bearing Housing shall be of casting of 
min.  IS Gr. 210, split type and suitably supported. The V‐belt drive with belt guard 
shall be provided. Motors  shall have minimum 15% margin over maximum BHP  in 
working range.   

3.3 DX  or  chilled  water  cooling  coils  and  steam/hot  water  coils  shall  be  internally 
corrugated copper/ cupronickel tubes (as per manufacturer’s standard) with smooth 
non  corrugated external  fins of aluminium  (thickness 0.14 mm and grade 1100 as 
per spec) unless specified otherwise in specification. At least 5 fins /per cm. shall be 
provided.  The  chilled water/hot water  coils  shall  have  suitable  (standardize  class, 
size, threading) drain and vent connections. 

3.4 The filters in the filter section shall be provided as detailed in data sheet A. 

3.5 Humidifier shall be Pan type/as specified in the specification. 

Pan  type  Humidifier  consisting  of  SS304/316  tank,  heater,  geyserstat with  piping 
connection  to  supply air duct  shall be provided unless  specified otherwise  in data 
sheet A. 

Heaters  and branch  line  shall be of  galvanized  steel  and nozzles  shall be of brass 
(matl. grade) /SS 304. 

3.6 Condenser water from coil or surplus water from spray humidifier shall be collected 
in 16  gauge  SS‐304 pan. Minimum 50mm dia GI pipe nipple  shall be provided on 
each end for drain connection. The drains for these points shall be extended to the 
main drain  in AHU room.Condensate drain pipe (GI) of required  length with sealing 
loop shall be provided and  insulated as specified  in the specification for  insulation. 
Minimum requirement For GI Pipes and  fittings shall be ERW/Seamless of medium 
thickness as per IS‐1239/3589 and Hot dip galvanized   

3.7 Suitable  number  of  Spring  type  vibration  isolators  shall  be  provided  for  fan  and 
motor assembly. Neoprene rubber pads shall be provided below the AHU. 

The AHU shall be provided with 18 G SS drain pan. 
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4. TESTING AND INSPECTION AT MANUFACTURERS WORKS: 

List of TCs arranged as per Approved Quality Plan shall be furnished along with copy 
of TCs at the time of inspection. 
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4.1 Visual inspection of GI sheets and angles, channels etc. – dents, black spots, chipping 
of zinc coating, white dust on galvanised sheets shall be avoided. Pitting , lamination 
in angles and channels shall be avoided. 

4.2 Galvanised  sheets  ‐  Test  certificate  shall  be  furnished  for  visual  check,  coating 
thickness,  adhesion  test,  sheet  thickness,  uniformity  of  coating.  For    pipes  and 
fittings  compliance  report  shall  be  furnished  by  Manufacturer  for  visual  check, 
coating thickness, adhesion test, sheet thickness, uniformity of coating. 

4.3 Shaft: Mechanical and chemical. 

4.4 Motors (of approved make): Routine TC. 

4.5 Workmanship and dimensional check as per manufacturing drg. and approved Drgs. 

4.6 Balancing of  impellers‐ Dynamic balancing certificates shall be furnished –grade 6.3 
or  better  to  ISO‐1940.  Balancing  weights  shall  be  positively  locked  to  avoid 
loosening. Balancing weights and fasteners used shall be galvanized. 

4.7 Performance test of one Centrifugal fan/per type/per size as per AMCA standard (for 
indigenous make). 

4.8 Centrifugal fans for AHUs will be 100% run tested by main contractor of BHEL. One 
centrifugal  fan/per  type/per size will be  run  tested. Vibration shall be within good 
zone  of  VDI  2056  /  ISO  10816‐1(group‐  K) machines when measured  on  bearing 
housing  and  noise  level  <85  dbA  at  1  metre  distance.  Max.  Temp.  on  bearing 
housing‐ 40 degrees Centigrade + ambient. 

4.9 Complete assembly of one AHU/per type/ per size (excluding cooling coil and filter) 
shall be witnessed. 

4.10 Run  test  of  one  complete  assembly/per  type/per  size  (excluding  cooling  coil  and 
filter). Vibration shall be within satisfactory zone of VDI 2056 /  ISO 10816‐1(group‐ 
K) machines when measured on bearing housing and noise level <85 dbA at 1 metre 
distance. Max. Temp. on bearing housing‐ 40 degrees Centigrade + ambient. 
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5. DRAWINGS/DOCUMENT/DATA  REQUIRED  AFTER  AWARD  OF 
CONTRACT 

 

5.1 GA drawing of AHU & data‐  sheet  to be  submitted along with  technical  schedules 
enclosed in Volume III. 

5.2 Drawing  including  equipment  layout,  foundation  &  loading  details  etc.  for  civil 
works. These drawings must cover sufficient details so that design of civil works can 
be completed. 

5.3 Inspection, operation & Maintenance Manuals. 

5.4 Equipment description giving complete design calculations, basis of design, selection 
criteria etc.                                                                                                                                                         

5.5 Test Certificates. 

5.6 Final as built documentation i.e. final‐version of all drawings, data & information as 
per the requirement specified elsewhere. 

5.7 Performance Test Certificates. 
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DESCRIPTION DATA 
 
1. Nos. required/working  : Refer to Section-C of Specific technical requirement.   

 
2. Location  : Refer to Section-C of Specific technical requirement. 

 
3. Service/type  : Air Conditioning /Double skin. 
       
4. Fan type   : Centrifugal (forward/backward curve Blade) limit  
     load. 
 
 a) Capacity  : To Suit as per calculation. 
 
 b) Static pressure  : To suit but not less than 60 mm wc for AHU’s Micro-V  
     filters. 
 
 c) Discharge direction  : To suit layout. 
 
 d)  Motor  : By Bidder, 
 
 e)  Local push button station  : By Others  
      (Start/Stop) 
 
 f) Motor location   : Inside AHU Casing. 
 
 g) Drive  : Belt, pulley, belt guard. 
 
5. Face and Bypass Damper  : Required (Opposed blade type) DX AHU’s having  

 
6. Cooling coil 

 
 a) Duty sensible heat  : To suit as per calculations 
 
 b) Duty latent heat  : -do- 
 
 c) Type of coil  : Chilled Water/DX/Hot Water. 
 
 d) No. of rows  : To suit but not less than four (4)   
 
 e) Material of tube /Thickness  : Seamless Copper to ASTME-75/Equivalent. 
 
 f) Material of fins  : Aluminium to SAE-1100-/1145-0 
 
 g) Number of fins  : Not greater than 5 per cm (13 per inch). 
 
 h) Max. face velocity  : 2.5 m/sec. 
 
 i) Air flow quantity  : To suit as per tender drawings/documents. 

 
7. 3 - way motorised mixing valve  : Required with thermostat & actuator for chilled 

    with thermostat.     water system for each AHU. 
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8. Damper at discharge  : Manually operated at discharge of each AHU  

     outlet. 
 a) Material of construction   : Mild Steel, galvanised. 
    
9. Filters (Pre-filters) 

 
 a) Type  & thickness  : Dry panel type/ 50 mm 
 
 b) Filter area.  : To suit as per velocity requirements. "V" - Bank. 
   
 c) Filter efficiency  : Average arrestance efficiency of    65-80 % 
 
 d) Press drop (Clean)  : Not to exceed 2.5 mmwc when clean & 6.5 mmwc     
      while dirty. 
 
10. Humidification section  : As per the System requirement. 
 
 a) Type  : Pan type, unless otherwise specified. 
  
 b) Operation  : Automatic with Humidification. 
 
11. Fresh air arrangement  : Required.  

 
 a) Fresh air fan  : Tube axial flow fans with motor. 
  
 b) Accessories  : i) Inlet cone with Bird screen. 
   : ii) Dry panel pre-filters, 
   : iii) High efficiency filters for control room areas. 
   : iv) Volume Control Dampers, 
   : v) Supports etc. 
 
12. Vibration isolator  : Yes 
 required. 
 
13. Type of vibration   : Neoprene ribbed Rubber for AHU’s. 
 isolator. 
 
14. Any other requirement  : i) In addition to dry panel filters on AHU,  High 
     efficiency filters(average arrestance efficiency of 80-90 
     %) shall be provided in supply air duct side of AHU for  
    all control room and allied areas. 
 
   : ii) Bidder to also provide suitable electrical strip heaters  
     for winter heating & monsoon reheating with Contactor  
     box etc. Heaters to be interlocked with airstat. 
   
15. Instrument & controls  : Lot.(including Control box for strip heaters, pan humidifiers 

     etc. in each AHU room.) 
 
16. Insulation of drain piping  : Lot. 
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