
E-T E N D E R    S P E C I F I C A T I O N   
 

               

S. No. Package  E- TENDER SPECIFICATION NUMBER 

01 Package-A BHE/PW/PUR/BHFGD-CHIMNEY-PKG-A-U-1/2408 

02 Package-B  BHE/PW/PUR/BHFGD-CHIMNEY-PKG-B-U-2/2409 

 

 

FOR  
 

 

PACKAGE-A: CIVIL, STRUCTURAL & ARCHITECTURAL WORKS OF  1 NO. 

CHIMNEY OF 150M OF UNIT-1 AT 2X250MW NSPCL BHILAI FGD PROJECT, 

BHILAI, DIST - DURG, CHHATTISGARH 

AND 

PACKAGE-B: CIVIL, STRUCTURAL & ARCHITECTURAL WORKS OF  1 NO. 

CHIMNEY OF 150M OF UNIT-2 AT 2X250MW NSPCL BHILAI FGD PROJECT, 

BHILAI, DIST - DURG, CHHATTISGARH 

 

VOLUME IE – TECHNICAL SPECIFICATION (PART 2 OF 2) 

 

 
THIS TENDER SPECIFICATION CONSISTS OF: 

Notice Inviting Tender  

Volume-IA Technical Conditions of Contract 

Volume-IB Special conditions of Contract 

Volume-IC General conditions of Contract 

Volume-ID Forms & Procedures 

Volume-IE Technical Specification 

Volume II Price Bid 

 

 

 

Bharat Heavy Electricals   Limited 

(A Government of India Undertaking) 

Power Sector - Western Region 

345-Kingsway, Nagpur-440001 



 

E-T E N D E R    S P E C I F I C A T I O N   
 

               

S. No. Package  E- TENDER SPECIFICATION NUMBER 

01 Package-A BHE/PW/PUR/BHFGD-CHIMNEY-PKG-A-U-1/2408 

02 Package-B  BHE/PW/PUR/BHFGD-CHIMNEY-PKG-B-U-2/2409 

 

 

FOR  
 

 

PACKAGE-A: CIVIL, STRUCTURAL & ARCHITECTURAL WORKS OF  1 NO. 

CHIMNEY OF 150M OF UNIT-1 AT 2X250MW NSPCL BHILAI FGD PROJECT, 

BHILAI, DIST - DURG, CHHATTISGARH 

AND 

PACKAGE-B: CIVIL, STRUCTURAL & ARCHITECTURAL WORKS OF  1 NO. 

CHIMNEY OF 150M OF UNIT-2 AT 2X250MW NSPCL BHILAI FGD PROJECT, 

BHILAI, DIST - DURG, CHHATTISGARH 

 

EARNEST MONEY DEPOSIT: Refer Notice Inviting Tender 
 

LAST DATE FOR                 Refer Notice Inviting Tender 

TENDER SUBMISSION      

 

THESE TENDER SPECIFICATION DOCUMENTS CONTAINING VOLUME-I AND VOLUME- II ARE ISSUED TO: 

 M/s. …………………………………………… 

 …………………………………………………. 
 
PLEASE NOTE:                   

THESE TENDER SPECS DOCUMENTS ARE NOT TRANSFERABLE. 

 

 

For Bharat Heavy Electricals Limited 

 

 

AGM (Purchase) 

Place: Nagpur 

Date: 
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CLAUSE NO.
CHIMNEY ELECTRICAL WORKS 

 

 

LOT-2 PROJECTS 
FLUE GAS DESULPHURISATION (FGD) 

SYSTEM PACKAGE

TECHNICAL SPECIFICATION
       SECTION – VI, PART-B 

BID DOC NO. :CS-0011-109(2)-9

SUB SECTION II-E-21
ELECTRICAL WORKS 

FOR  CHIMNEY
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5.07.08 Air terminations, down conductors, coronal band and accessories located at top 
12 m level shall have lead cover of 2mm thickness. Suitable bimetallic washers 
shall be used while connecting conductors of different materials. 

 
 The accessories like nuts, bolts, dash fasteners, round clamps, washers etc., to 

be used for top 12 metre level shall be made of stainless steel. 
 
5.07.09 Down conductors and horizontal air terminations shall be cleated to concrete 

structure at 750 mm interval.
 
5.07.10 The contractor shall provide and maintain a temporary lightning protection system 

as per attached tender drawing until permanent lightning protection system is 
installed. 

 
5.08.00 Communication system
 
5.08.01 Contractor shall provide telephone cable installed in independent G.I. conduits 

and wired up to junction boxes with telephone socket at 0.0 M and at every 
internal platform for connection of telephone handset. 

 
5.08.02 Telephone cables shall be of minimum 0.6 mm dia annealed high conductivity 

electro copper conductor, PVC insulated, twisted, PVC tape wrapped, screened, 
rip corded, PVC sheathed, conforming to relevant ITD (Indian Telephones Depart-
ment) specifications. 

 
6.00.00 INSTALLATION
 
6.01.00 Equipments/items shall be installed in a neat workmanner so that it is leveled, 

plumbed, squared and properly aligned and oriented. 
 
6.02.00 The Contractor shall furnish all supervision, labour, tools, equipment, rigging 

materials, incidental items such as bolts, wedges, anchors/angles, frames, studs, 
rawl plugs, concrete inserts etc. required to completely install, test, adjust and fix 
the equipment. 

 
6.03.00 Manufacturer’s drawings, instructions and recommendations shall be correctly 

followed in handling, erecting, testing and commissioning of all items/equipments 
and care shall be exercised in handling to avoid distortion to stationary structures, 
the marring of finish, or damaging of delicate instruments or other electrical parts. 
All care should be taken to avoid damage of galvanised/painted surfaces during 
installation. All damaged surfaces of galvanised or ungalvanised faces of steel 
structures, conduits, junction boxes, trays etc. shall be brushed up and shall be 
painted with red primer paint followed by two coats of aluminium paint/enamel 
paint to the satisfaction of Engineer. 

 
6.04.00 Connections between distribution boards, between distribution board and Elevator 

board/lighting & power panels and between distribution board/power panels & 
receptacles shall be carried out with FRLS-HRPVC insulated armoured copper / 

Contractor shall provide telephone cable installed in independent G.I. conduits and wired up to junction 
boxes with telephone socket at 0.0 M and at every internal platform for connection of telephone handset. 
Telephone cables shall be of minimum 0.6 mm dia annealed high conductivity electro copper conductor, 
PVC insulated, twisted, PVC tape wrapped, screened, rip corded, PVC sheathed, conforming to relevant ITD 
(Indian Telephones Department) specifications. Communication system comprising of telephone socket at 
every internal platform level and at grade level, necessary wiring installation, a telephone hand set, junction 
boxes etc. shall also be provided. 
All electrical items/accessories required for completeness of Chimney Electrical System shall be supplied by 
the contractor without any additional commercial implication during contract execution. 

         NSPCL BHILAI EXPANSION POWER PROJECT (2X250 MW) 
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REV-0, DATE: 20.03.2020 
ELECTRICAL SCOPE BETWEEN BHEL AND VENDOR  

PACKAGE: CHIMNEY-ELECTRICAL 
SCOPE OF VENDOR: SUPPLY, ERECTION & COMMISSIONING OF VENDOR’S EQUIPMENT  
PROJECT: NSPCL BHILAI EXPANSION POWER PROJECT (2x250 MW) 
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S.NO DETAILS SCOPE 
SUPPLY 

 

SCOPE E&C 
 

REMARKS 

1 415V ACDB/LDB 
 
 
 
 

Vendor  
 
 
 

Vendor  
 
 

Only incoming supply feeders for 415 V AC ACDB/LDB shall be 
provided by BHEL at the time contract. Further distribution shall be done 
by vendor as per system requirement.  

 

2 Local Push Button Station (for motors) (If applicable) Vendor  
 

Vendor  
 

Located near the motor. 
 

3 Power cables, control cables and screened control cables 
for  
a)  both end equipment in BHEL’s scope 
b)  both end equipment in vendor’s scope 
c)  one end equipment in vendor’s scope 

 
 
      BHEL 
     Vendor 
     Vendor 

 
 
      BHEL 
     Vendor 
     Vendor 

 
1. Termination at BHEL equipment terminals by BHEL. 
2. Termination at Vendor equipment terminals by Vendor.  

4 Junction box for control & instrumentation cable Vendor Vendor Number  of Junction Boxes shall be sufficient and positioned in the field to 
minimize local cabling ( max 10-12 mtrs) and trunk cable. 

5 Any special type of cable like compensating, co-axial, 
prefab, MICC,  optical fibre etc. 

Vendor Vendor Refer C&I portion of specification for scope of fibre Optical cables if used 
between PLC/ microprocessor & DCS.  

6 Cable trays, accessories & cable trays supporting system  
 

 
Vendor 

 
Vendor 

 

7 Cable glands ,lugs and bimetallic strip for equipment 
supplied by Vendor 

Vendor Vendor 1. Double compression Ni-Cr plated brass cable glands 
2. Solder less crimping type heavy duty tinned copper lugs for power and 
control cables.  

8 Conduit and conduit accessories for cabling between 
equipment supplied by vendor 

Vendor Vendor  Conduits shall be medium duty, hot dip galvanised cold rolled mild steel 
rigid conduit as per IS: 9537.  

9 Lighting Vendor Vendor  
10 Equipment grounding (including electronic earthing) & 

lightning protection 
Vendor Vendor Refer note no. 4 for electronic earthing 

11 Below grade grounding  Vendor Vendor  

12 LT Motors with base plate and foundation hardware Vendor Vendor Makes shall be subject to customer/ BHEL approval at contract stage. 

6190456
Text Box
                 ANNEXURE-I
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S.NO DETAILS SCOPE 
SUPPLY 

 

SCOPE E&C 
 

REMARKS 

13 Aviation  Warning Lighting System Vendor Vendor  
14 Communication system Vendor Vendor  

15 Mandatory spares Vendor - Vendor to quote as per specification.  

16 Recommended O & M spares Vendor - As specified elsewhere in specification 

17 Any other equipment/ material/ service required for 
completeness of system based on system offered by the 
vendor (to ensure trouble free and efficient operation of 
the system). 

Vendor Vendor  

18 a) Input cable schedules (Control & Screened Control 
Cables)    
b) Cable interconnection details for above 
c) Cable block diagram 

Vendor 
 

Vendor 
       Vendor 

- 
 
- 
- 

Cable listing for Control and Instrumentation Cable and electronic earthing 
cable  in enclosed excel format shall be submitted by vendor during 
detailed engineering stage. 

19 Electrical Equipment  & cable tray layout drawings Vendor - 
 

For ensuring cabling requirements are met, vendor shall furnish Electrical 
equipment layout & cable tray layout drawings (both in print form as well 
as in AUTOCAD) of the complete plant (including electrical area) indicating 
location and identification of all equipment requiring cabling, and shall 
incorporate cable trays routing details marked on the drawing as per PEM 
interface comments. Cabling arrangement of the same (wherever 
overhead cable trays, trenches, cable ducts, conduits etc.) shall be 
decided during contract stage. Electrical equipment layout & cable tray 
layout drawing shall be subjected to BHEL/ customer approval without any 
commercial implications to BHEL. 

20 Electrical Equipment GA drawing Vendor - For necessary interface review. 

 
NOTES: 

1. Make of all electrical equipment/ items supplied shall be reputed make & shall be subject to approval of BHEL/customer after award of contract. 
2. All QPs shall be subject to approval of BHEL/customer after award of contract without any commercial implication. 

6190456
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3. In case the requirement of Junction Box arises on account of Power Cable size mis-match due to vendor engineering at later stage, vendor shall supply the Junction 
Box for suitable termination.  

4. Vendor shall indicate location of Electronic Earth pit in their Civil assignment drawing. 



CABLE SCHEDULE FORMAT ANNEXURE III

UNITCABLENO FROM TO PURPOSE

CABLE SCOPE 
(BHEL PEM/ 
VENDOR) REMARKS CABLESIZE PATHCABLENO

TENTATIVE 
CABLE 
LENGTH

6190456
Text Box
              ANNEXURE-II
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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 conform 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, terminate 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 condition 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. 
No. 

Property Requirement  

1 Operating Voltage 225 V (peak value) 

2. Codes and standard  All instrumentation cables shall comply with VDE 
0815, VDE 0207, Part 4, Part 5, Part 6, VDE 0816, 
VDE 0472, SEN 4241475, ANSI MC 96.1, IS-8784, 
IS-10810 (latest editions) and their amendments 
read along with this specification. 

3. Continuous operation 
suitability  

At 205 Deg C for Type-C cables & heat resistant 
cables, at 70 Deg C for all other type of cables. 

4. Marking :- a.Progressive 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. 
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S. 
No. 

Property Requirement  

5. Allowable Tolerance on 
overall diameter  

+/- 2 mm (maximum) over the declared value in data 
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 suitability 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 
Requirements 

Type-A 
cable 

Type-B 
cable 

Type F & G 
cable 

Type-C cable 

A. CONDUCTORS  

Cross section area 0.5 sq. mm 

Conductor material ANSI type 
KX 

ANSI type 
SX 

Annealed bare 
copper 

ANSI type KX  

Colour code  Yellow-Red Black-Red As per VDE-815  Yellow-Red 

Conductor Grade  As per ANSI MC 96.1 

 

Electrolytic As per ANSI MC 
96.1  

No &  dia of strands 7x0.3 mm (nom) 

No. of Pairs 2 2 2/4/8/12/16/24
/ 48 

 

2 

Max. conductor loop 
resistance per Km (in 
ohm) at 20 deg. C 

As per ANSI MC 96.1 73.4  As per ANSI MC 
96.1 

Reference Standard As per ANSI MC 96.1 VDE : 0815 As per ANSI MC 
96.1 

B.  INSULATION  
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Specification 
Requirements 

Type-A 
cable 

Type-B 
cable 

Type F & G 
cable 

Type-C cable 

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

Thickness in mm 
(Min/Max) 

0.25/0.35 0.4 / 0.50 
(nominal) 

Volume Resistivity 
(Min) in ohm-cm 

1 x 1014 at 20 deg. C & 1x1011 at 70 deg. C. 2.8x 1014 at 20 
deg. C & 2x1011 at 
205 deg. C. 

C. PAIRING & TWISTING 

Max. lay of pairs (mm) 50 

Single layer of binder 
tape on each pair 
provided 

 

Each core printed with 
number or Numbered 
binder tape to be 
provided on each pair  

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

Bunch ( Unit 
Formation) for more 
than 4P 

N.A To be provided N.A 

Conductor /pair 
identification as per 
VDE0815 

N.A. 

 

To be provided  N.A. 

D. SHIELDING  

Type of shielding Al-Mylar tape 

Individual pair 
shielding 

No To be provided 
for F-type cable 

No 

Minimum thickness of 
Individual pair 
shielding 

No 0.028mm (28 
micron) 

No 

Overall cable 
assembly shielding 

To be provided 

Minimum thickness of 
Overall cable 
assembly shielding 

0.055 mm (55 micron) 

 

Coverage / 
Overlapping 

100% / 20%  
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Specification 
Requirements 

Type-A 
cable 

Type-B 
cable 

Type F & G 
cable 

Type-C cable 

Drain wire provided for 
individual shield 

N.A. 

 

 

Y e s ( f o r  F - t ype )   

S i z e -  0 . 5  s q m m 

N o  o f  s t r a n d s - 7 

Dia of strands- 0.3mm 

Annealed Tin coated copper  

N.A. 

Drain wire provided for 
overall shield 

Yes, Size- 0.5 sqmm,No of strands-7,Dia of strands- 
0.3mm,Annealed Tin coated copper 

E.  FILLERS (if applicable) 

Non-hygroscopic, 
flame retardant 

To be provided 

F. OUTER SHEATH  

Material Extruded PVC compound YM1 with FRLS 
properties 

Teflon (i.e. 
extruded FRP) 

Minimum Thickness at 
any point 

1.8 mm 0.4 mm 

Nominal Thickness at 
any point 

>1.8 mm 0.5 mm 

Resistant to water, 
fungus, termite & 
rodent attack 

Required 

Minimum Oxygen 
index as per ASTMD-
2863  

29 % N.A. 

Minimum Temperature 
index as per ASTMD-
2863 

250 deg.C N.A. 

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

20% N.A. 

Maximum Smoke 
Density Rating as per 
ASTMD-2843  

60% 

(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) 

N.A. 
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Specification 
Requirements 

Type-A 
cable 

Type-B 
cable 

Type F & G 
cable 

Type-C cable 

Reference standard VDE207 Part 5,VDE-816 VDE207 Part 6 
ASTM D2116 

G. Electrical 
Parameters 

 

Mutual Capacitance 
Between Conductors 
At 0.8 Khz (Max.) 

200 nF/km  120 nF/km for F 
type 

100 nF/km for G-
type 

200 nF/km  

Insulation Resistance 
(Min.) 

100 M Ohm/Km 

Cross Talk Figure 
(Min.) At 0.8 Khz 

60 dB 60 dB 60dB 

Characteristic 
Impedance (Max) At 1 
Khz 

N.A. 320 OHM FOR 
F-TYPE 340 
OHM FOR G-
TYPE 

N.A. 

Attenuation Figure At 1 
Khz (Max) 

N.A. 1.2 db/km N.A. 

H. COMPLETE 
CABLE 

 

Complete Cable 
assembly 

Shall pass Swedish Chimney test as per 
SEN-SS 4241475 class F3. 

N.A. 

Flammability Shall pass flammability as per IEEE-383 read 
in conjunction to this specification 

As per 
manufacturer’s 

standard subject 
to employer’s 

approval 

I. CABLE DRUM  

Type Non-returnable wooden drum (wooden drum to be constructed 
from seasoned wood free from defects with wood preservative 
applied to entire drum) or steel drum. 

Length 1000 m + 5% for up to & including 12 pairs  

 500 m + 5% for above12 pairs  
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Specification 
Requirements 

Type-A 
cable 

Type-B 
cable 

Type F & G 
cable 

Type-C cable 

 

Note: Heat resistant instrumentation cable shall have same specification as of G/F type 
instrumentation cable as specified above, except that insulation and outer sheath material 
shall be Teflon and cable shall be suitable for continuous operation at 205 Deg. C 

3.00.00 SPECIFICATION OF OPTICAL FIBER CABLES (OFC) 

3.01.00 Optic Fiber cable shall be 4/8/12 core, Electrolytically chrome plated corrugated steel taped 
(ECCST), fully water blocked with dielectric central member for outdoor/indoor application so 
as to prevent any physical damage. The cable shall have multiple single-mode or multi mode 
fibers on as required basis so as to avoid the usage of any repeaters. The outer sheath shall 
have Flame Retardant, UV resistant properties and are to be identified with the 
manufacturer’s name, year of manufacturer, progressive automatic sequential on-line 
marking of length in meters at every meter.   

3.02.00 The cable core shall have suitable characteristics and strengthening for prevention of 
damage during pulling viz. Dielectric central member, Loose buffer tube design, 4 fibers per 
buffer tube (minimum), Interstices and buffer tubes duly filled with Thixotropic jelly etc. The 
cable shall be suitable for a maximum tensile force of 2000 N during installation, and once 
installed, a tensile force of 1000 N minimum. The compressive strength of cable shall be 
3000 N minimum& crush resistance 4000 N minimum. The operating temperature shall be –
20 deg. C to 70 deg.C 

3.03.00 All testing of the fiber optic cable being supplied shall be as per the relevant IEC, EIA and 
other international standards. 

3.04.00 Bidder to ensure that minimum 100% cores are kept as spares in all types of optical fibre 
cables. 

3.05.00 Cables shall be suitable for laying in conduits, ducts, trenches, racks and under ground 
buried installation. 

3.06.00 Spliced / Repaired cables are not acceptable. 

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 of field mounted Group Junction Boxes (JBs) at strategic locations 
(where large concentration of signals are available, e.g. valves limit & torque switches, 
switchgear) is done and consequently cable with higher number of pairs are extensively 
used. The details of termination to be followed are mentioned in the given Table A. 

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

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

Valves/dampers 
drives (Integral 
Junction box) 

Marshalling / 
Marshalling – cum  
Termination Cubicle 
/ local group JB  

Plug in 
connector 

Post mount 
cage clamp 
type. 

G  

Transmitters, 
Process Actuated 
switches mounted 
in LIE/LIR 

Integral Junction box 
of LIE/LIR 

Plug in 
connector 

Cage clamp 
(Rail mount) 
type. 

F,G 

RTD heads Local junction box Plug in 
connector 

Cage clamp 
(Rail mount) 
type. 

F 

Thermocouple  Local junction box / 
CJC box (if 
applicable) 

Plug in 
connector 

Cage clamp 
(Rail mount) 
type. 

A, B, C* 

Other Field 
mounted Instrument 

Local JB / Group JB Plug in 
connector 

Cage clamp 
(Rail mount) 
type. 

F,G 

RTD Temperature 
transmitter 

Plug in 
connector 

Screwed, 
Cage clamp 
type 

F 

Thermocouple Temperature 
transmitter 

Plug in 
connector 

Screwed, 
Cage clamp 
type 

A, B, C* 

Local Junction box, 
Temperature 
Transmitter, Int. 
Junction box of LIE/ 
LIR/ MCC/SWGR 

Group JB Cage clamp 
(Rail mount) 
type. 

Cage clamp 
(Rail mount) 
type. 

F,G 

Local Junction box, 
Temperature 
Transmitter, Int. 
Junction box of LIE/ 
LIR/ Group JB / 
MCC/SWGR 

Marshalling / 
Marshalling – cum  
Termination Cubicle  

 

Cage clamp 
(Rail mount) 
type. 

Cage clamp 
(Post 
mounted) 
type. 

F,G 

Marshalling cubicle/ 
Termination Cabinet 

Electronic system 
cabinet 

Cage clamp 
(Post mounted) 
type. 

Plug-in 
connector / 
other 
system as 
per Mfr.’s 
Standard  

Internal 
wiring 
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Application Type Of Termination Type Of 
Cable 

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

Marshalling/ 
Termination System 
Cabinets  

UCD mounted 
equipments 

 

Cage clamp 
(Post mounted) 
type. 

Plug in 
connector / 
Cage clamp 
type (rail 
mounted). 

F,G 
(with 
plug-in 
connect
or at 
one 
end) 

DDCMIS/PLC 
cabinets 

PC, Printers etc. Plug in 
connector 

Plug in 
connector 

Mfr.’s 
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

 
3 

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

3. * For high temperature applications only. 

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

  Minimum 4 pair instrumentation cable shall be used. 

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

 6 Not used. 

6.00.00 TERMINAL BLOCKS 

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

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

6.03.00 The marking on terminal strips shall correspond to the terminal numbering on wiring 
diagrams.  At least 20% spare unused terminals shall be provided everywhere including local 
junction boxes, instrument racks/enclosures, termination/marshalling cabinets, etc. All 
terminal blocks shall be numbered for identification and grouped according to the function.  
Engraved labels shall be provided on the terminal blocks. 
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6.04.00 For terminating each process actuated switches, drive actuators, control valves, 
Thermocouple, RTD, etc. in Local Junction Boxes, etc, refer Drg no. 0000-999-POI-A-065. 

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

7.00.00 INTERNAL PANELS/ SYSTEM CABINETS WIRING 

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

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

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

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

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

7.06.00 Wire sizes to be utilised for internal wiring. 

(i) Current (4-20 mA), low voltage signals (48V); 
Ammeter/Voltmeter circuit, control switches etc. 
for electrical system. 

0.5 Sq.mm. 

 

 (ii) Power supply and internal illumination. 2.5Sq.mm. minimum (shall be as 
per load requirement.) 

8.00.00 INSTRUMENTATION CABLE INSTALLATION AND ROUTING 

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

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

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

From 415V tray system  -  610 mm 

From control cable tray system  -  305 mm 

8.03.00 Cables shall terminate in the enclosure through cable glands. All cable glands shall be 
properly gasketed. Sealing (to prevent ingress of dust entry and propagation of fire) shall be 
provided for all floor slots used for cable entrance. Compression cable glands (double for 
armoured and single for other cables) shall be provided. 
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8.04.00  Not in use 

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

9.00.00 CABLE LAYING AND ACCESSORIES 

9.01.00 CABLE LAYING 
 

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

2  Identification tags for cables. 

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

3  Cable tray numbering and marking. 

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

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

5  Buried cable protection 

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

6  Road Crossings 

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

  - HT power & LT power cables, 

  - LT power & LT control/instrumentation cables, 

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

7 Segregation (physical isolation to prevent fire jumping) 

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

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

8  Cable clamping 

  All cables laid on trays shall be neatly dressed up & suitably clamped/tied to the 
tray. For cables in trefoil formation, trefoil clamps shall be provided. 
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9  Optical fiber cables ( OFCs) : 

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

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

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

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

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

                         10       Laying of Network Cable (UTP/STP) : 

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

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

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

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

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

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

10.00.00 FIELD MOUNTED LOCAL JUNCTION BOXES 

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

(ii) Material and 
Thickness 

4mm thick Fiberglass Reinforced Polyester (FRP). 

(iii) Type Screwed at all four corners for door. Door gasket shall be of 
synthetic rubber. 

(iv) Mounting clamps 
and accessories 

Suitable for mounting on walls, columns, structures etc. The 
brackets, bolts, nuts, screws, glands required for erection shall 

Page 12 of 13

               NSPCL BHILAI EXPANSION POWER PROJECT (2X250 MW) 



CLAUSE NO. 
 

TECHNICAL REQUIREMENTS 
 
 

 
 LOT-2 PROJECTS 

FLUE GAS DESULPHURISATION (FGD)  
SYSTEM PACKAGE 

TECHNICAL SPECIFICATION 
SECTION – VI 

BID DOC. NO.:CS-0011-109(2)-9 

PART-B 
SUB-SECTION-III-C4 

INSTRUMENTATION CABLES 

PAGE 
12 OF  12 

 
 

be of SS, included in Bidders scope of supply. 

(v) Type of terminal 
blocks 

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

(vi) Protection Class IP: 55 minimum for indoor & IP-65 minimum for outdoor  
applications. 

(vii) Grounding To be provided. 

(viii) Color RAL 7035 

 
11.00.00 CONDUITS 

 
11.01.00 Conduits shall be generally used for interconnecting cables from field instruments to Local 

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

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

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

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

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

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

12.00.00 CABLE SUB-TRAY & SUPPORT 

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

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

1.1 The Rack and pinion type stack elevator is required for installation inside 
multi-flue or outside single flue chimney. The stack Elevator is normally used 
for the movement of the maintenance personnel and for materials such as 
refractory bricks, etc. for maintenance of chimney. 

2. SCOPE OF SUPPLY AND SERVICES 

2.1 The scope of supply and services covered under the specification are broadly 
described below: 

2.1.1 One No. Rack and Pinion type stack elevator complete with all other 
accessories and associated steel work. 

2.1.2 Drive motor and control panel for Stack elevator 

2.1.3 Control Panel 

2.1.4 Equipment earthing 

2.1.5 All power and control cables, trailing cables 

2.1.6 Limit switches 

2.1.7 Over speed governor 

2.1.8 Alarm push button in the cage connected to battery operated alarm at 
elevator base. 

2.1.9 Reverse phase relay connected to prevent operation of the cab with improper 
phase rotation or failure in any phase of power supply. 

2.1.10 Continuous duty electrical torque motor recoil cable reels or cable trolley or 
any equivalent arrangement to maintain electrical power service to all 
electrical components of the elevator for complete travel of stack elevator. 

2.1.11 One auxiliary panel shall be provided and mounted on the graded level 
enclosure equipped with a main ON-OFF selector switch, main contractor, 
breaker, relays, control transformer and fuses, tone frequency transmitter or 
equivalent arrangement, terminal blocks and all other accessories required for 
normal operation of the elevator. 

2.1.12 One main control panel shall be furnished and mounted on top of the cab. 
Panel shall be in enclosure equipped with necessary equipment like rectifier, 
battery charger charger, tone frequency receiver, contactors, breakers, 
control transformer and fuses, thermal overload relays, and all other 
equipment and accessories required for normal operation of the elevator.  

2.1.13 Cab shall be controlled by semi-automatic floor selection control system. Cab 
shall be furnished with 240 V grounding receptacle, emergency alarm push 
button with normally open contact, indicating light, limit switches, and all other 
necessary control devices required to ensure safe and continuous cab 
operation. One trailing cable shall connect the main control panel to aux. 
Panel at ground level. Cable shall supply the cab necessary power supply 
requirements. Cable guides shall be installed at every 6 m intervals to avoid 
entanglement of this cable. Control signal between the aux. Panel at ground 
level, the main control panel on the cab and the landings shall be provided 
with tone frequency receiver or any other equivalent arrangement by trailing 
control cable.  
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2.1.14 Each landing assembly shall include a limit switch and push button control 
station installed and wired to a landing junction box. 

2.1.15 All power cable and race way shall be provided and installed by the bidder for 
interconnection of the main control panel, auxiliary panel and landing junction 
boxes. Trailing cables shall be as per relevant IS/IEC standard. 

2.1.16 Bidder shall provide, install and connect a system equipment ground to 
owner’s chimney grounding system. Equipment grounding system shall 
electrically connect panels and junction boxes which contain electrical 
devices, motors and elevator platform and structures. Raceway system shall 
not be considered as an equipment ground. 

2.1.17 All enclosures containing electrical devices shall be provided with 240 V, 
single phase heaters with adjustable thermostat control. 

2.1.18 Cab shall be equipped with a 240 V AC interior light and duplex outlet. 

2.1.19 Cable accessories as required to install the cables in bidder’s scope shall be 
provided by the bidders. 

2.1.20 Complete erection, testing and commissioning including all erection materials, 
consumables and other tools and tackles required for erection along with 
commissioning spares.  

2.1.21 All inserts, anchor bolts, sleeves, anchoring steel and any other items 
required to complete the job satisfactorily shall be in bidder’s scope. 

2.1.22 First fill of lubricant and consumables shall be in bidder’s scope. 

2.1.23 Satisfactory running and maintenance of elevator for a continuous period of 
30 days including training of owner’s operators. 

2.1.24 Supply of One complete set of special maintenance tools and tackles shall be 
in bidder’s scope. 

2.1.25 Any other equipment or accessories not specified, but required for the 
satisfactory operation of chimney elevator shall be in bidder’s scope. 

2.1.26 Recommended spares including instrumentation for 3 years of normal 
operation of stack elevator. (List to be furnished by the bidder and for which 
order shall be placed separately by owner as per their requirements) 
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3. SPECIFIC REQUIREMENTS 

3.1 The equipment supplied, erected and commissioned shall meet the technical 
requirements of respective Section –D and Data Sheet-A. 

3.2 Bidder shall note that all QP and Field quality plans shall be subject to 
purchaser’s approval.  

3.3 All equipment offered shall have suitable provision of termination and 
connection of power and control cables inclusive of cable boxes, lugs and 
glands, etc. 

3.4 All the equipment shall be suitable for the power supply fault level and other 
climatic conditions as indicated in project information. 

3.5 The bidder shall guarantee the rating and performance parameters of the 
system/equipment offered in accordance with specification requirements. 

3.6 It is the responsibility of bidder to arrange license for operation of chimney 
elevator from statutory body of that area before handing over. 

3.7 Bidder shall furnish deviation (clause wise) in the deviation schedule. In 
absence of dully filled deviation list, it will be presumed that offer is exactly in 
line with the technical specification. 

3.8 Bidder shall furnish duly filled data sheet –B  along with the offer. In absence 
of same, offer shall be treated as incomplete. 

3.9 Bidder shall offer the stack elevator considering prevailing statutory and 
regulatory requirements of project location. 

3.10 Bidder shall indicate degree of protection of various electrical equipment in 
the offer. 

3.11 Makes of all bought out items shall subject to purchaser’s approval after 
award of contract. 

3.12 All drawings/documents shall subject to purchaser’s approval after award of 
contract. 

3.13 Please refer / comply customer- NTPC specification (rack & pinion type 
elevator) 
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DATA SHEET 

 

1 Designation : Rack and Pinion Type Stack                     
Elevator    

2 Type of loading : Passenger cum goods 

3 Quantity : 2 nos. for 150 M high Chimney. 
project requirement.   

4 Carrying Capacity : 400 Kg (approximately) 

5 Pay load : 400 Kg min. 

6 Operating Speed : 40 m/min.  

7 Dimension of lift and lift well/cut out : As per IS: 3534 

8 No. of landings : For 150 M High Chimney=  

  Four (04) nos. including ground 
(0.0m, 47m, 92m, & last landing at 
137m).   

9 Total vertical travel : 137 m. 

10 Electrical power supply system : 415 V, 3 ph, 50 Hz 

11 Other accessories  : As required 
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(iii) The inside surface of chimney shell above roof, horizontal surface of shell at 
top, underside of concrete roof slab etc. shall be painted with epoxy phenolic 
coating system having total 220 microns DFT. 

a) All concrete surfaces shall be provided with two component transparent 
polyamide cured epoxy sealer coating (having solid by volume minimum 
40% ±2%) of minimum 50 micron DFT to be applied over cleaned surface 
in multiple coats. Surface to be coated shall be absolutely dry, clean and 
dust free.  

b) Sealer coat shall be followed with the application of Intermediate coat of 
epoxy phenolic coating (solid by volume minimum 63%) of minimum 100 
micron DFT. This coat shall be applied after an interval of minimum 24 
hours (from the application of primer coat) by airless spray technique. 

c) Intermediate coat shall be followed with the application of finish coat of 
two-pack aliphatic Isocyanate cured acrylic finish paint (solid by volume 
minimum 55% ±2%) with Gloss retention (SSPC Paint Spec No 36, ASTM 
D 4587, D 2244, D 523) of Level 2 (after minimum 1000 hours exposure, 
Gloss loss less than 30 and colour change less than 2.0  ∆E) and minimum 
70 micron DFT. This coat shall be applied after an interval of minimum 10 
hours and within six (6) months (from the completion of Intermediate coat), 
Colour and shade of the coat shall be as approved by the Employer. 

(v) The entire external surface of chimney shell shall be painted with epoxy 
phenolic coating as specified in (iv) above in alternate bands of ‘signal red’ and 
‘bright white’ colours.  

3.14.11 Rack and Pinion Elevator 

A rack and pinion elevator, with a load carrying capacity of 400 kg (min) (passenger 
cum goods), cabin floor size of 1100 mm x 1000 mm (min.) and an operating speed of 
40 m/min. (approx.), shall be provided for travel from the grade level to the top of the 
chimney. A landing platform shall be provided at all access/ platform levels. The 
elevator shall be of a proven and approved make. Enclosure shall be fabricated from 
tubular steel and expanded metal or wire mesh, 2.1 m high (Approx.). A Safety device 
comprising of an over speed governor in constant mesh with the rack by means of a 
flame hardened steel pinion shall be provided to protect the cab against over speed 
during the cab downward motion and the same shall actuate the brake mechanism 
and stop the down ward motion gradually. The lift shall be installed using anchor 
fasteners. The electrical requirement of the system shall conform to the main electrical 
specification. Drive motor shall be of S3 duty class with CDF of 25% and maximum 
number of 120 starts per hour in 55 degree Celsius ambient temperature. The motor 
shall be provided with internal 220V AC single phase space heaters or an alternate 
heating system. The elevator shall be supplied, installed, painted, tested, 
commissioned etc. complete with all mandatory spares (as specified in Part-F of this 
specification) and operation maintenance manual 

3.15.00 Limestone Grinding System building 

This shall be framed building with R. C. C. roof and floor. For steel building roof /floors 
shall comprise of RCC slab over profiled metal deck sheets (to be used as permanent 
shuttering only over structural beams). Cladding shall be of single skin metal sheeting 
or brickwork/concrete block work with plastering on both sides. Roof shall be provided 
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1. DESIGN AND CONSTRUCTION 

1.1 Stack Elevator - General 

1.1.1   The stack elevator including mechanical and electrical components shall be installed 
outside/inside Single flue/ multi flue chimney. Since chimney is a free standing structure, 
deflection of chimney top is expected during the normal operation, so the design of the 
elevator shall be in such a way that the elevator operation will be safe even with the 
expected maximum deflection of the chimney structure. The stack elevator shall lift a pay 
load as indicated against rated load as mentioned in Data sheet-A or its nearest as per 
manufacturer’s present standard in addition to the weight of the car and its accessories 
and shall travel at a rated speed as indicated in the data sheet-A. Travel of the elevator 
car, number of landings and levels shall be as per Data sheet-A attached to this section. 

1.1.2   Stack elevator mechanical and electrical operating devices and trailing cable shall be 
designed for operation indoors/out door with dusty and high humidity conditions and shall 
operate equally well in any ambient temperature encountered in the site conditions. 
Additionally, all mechanical and electrical components of the elevator shall be designed to 
withstand without damage a temperature of 100oC when the elevator is not operating. 

1.1.3  Cage earthing shall be done through trailing cable. 

1.1.4  Stack elevator shall be attached to the chimney shell using expansion type anchor bolts 
drilled in to chimney shell. Elevator shall be capable of operating from the ground floor to 
the top platform with intermediate stops at all platforms. Landing for elevator parking shall 
be one (1) metre above the stack ground floor. Suitable concrete/brick steps leading to 
the landing for entry to cabin shall also be provided, 

1.1.5  The stack elevator shall be designed in line with recommendations contained in the latest 
editions of the applicable codes and standards. 

1.2 Equipment Specification 

1.2.1 Enclosures 

i. A three-sided enclosure with one access door shall be provided at graded level. At 
each platform landing above graded level, a one sided enclosure with access door 
shall be provided. Enclosures shall be fabricated from tubular steel and expanded 
metal or wire mesh, 2.1 m high and one coat of epoxy primer coated. Enclosure 
access doors shall be electrically and mechanically interlocked so that they remain 
closed and locked except when the Cab is at the landing. Doors shall be bi-parting 
and swinging type. 

ii. Base of three-sided enclosure shall be securely anchored to the grade level floor slab 
using expansion type anchors. 

1.2.2 Mast 

i. Mast shall be provided in sections approximately 1.52 m in lengths considering of 
tubular sections and/or structural shapes welded together to form a frame work to 
which the rack is bolted. Mast shall be securely anchored to the concrete chimney 
walls. 

1.2.3 Cab 

i. Cab frame shall be fabricated from tubular steel and enclosed with expanded metal or wire 
mesh. 
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ii. Cab floor shall be of skid resistant glass fibre reinforced plywood or approved equal. Cab shall 
be attached to a framed structure and form integral part with the drive mechanism located 
atop the cab. 

Framed structure shall include guide rollers and safety hooks to ensure positive 
engagement of the rack and pinion to prevent cab disengagement in case of roller 
failure. 

1.2.4 Buffers 

i. Sufficient numbers of buffers of spring loaded/hydraulic type shall be fitted below the 
cab. The buffers shall be capable of stopping the cab without permanent damage or 
deformation to themselves or any other part of the equipment. The number of buffers 
shall be so fixed as to ensure proper sharing of impact loads by all of them. 

1.2.5 Drive unit and safety Device 

i. Drive unit located on the top of the cab shall be complete with Ac squirrel cage 
induction motor, reduction gear, drive pinion and an over speed governor. Drive unit 
shall incorporate an electric disc brake and an external manual brake release. The 
brake on the electric motor will be of the electromagnetic single disc self-adjusting 
type with the mechanical compression spring being held off by the electromagnet.  

ii. The hoist shall be provided with a centrifugal brake to prevent accidental tripping of 
safety device when the cage shall be taken to the ground by gravity in case of power 
failure. 

1.2.6 Power and Control 

i. All electrical components furnished with the elevator shall be completely wired, 
energised and checked. Necessary power distribution arrangement shall be provided 
by the contractor to feed the electrical power to the elevator. 

ii. All electrical control devices shall be in enclosures. Equipment furnished shall also 
include the following: 

a) Momentary contact push button for raise lower control. 

b) Reversing combination motor starter with a moulded case circuit breaker for the 
motor.  Starter shall be equipped with three thermal overload relays for motor 
protection. Operating handle for the combination starter circuit breaker shall be 
accessible from inside the cab and shall also serve as an emergency stop 
switch. 

c) Electrical and mechanical interlocks on cab access door and landing level 
enclosure doors. 

d) Over travel protection, emergency stop push button, over speed governors. 

e) All electrical and mechanical interlocks on cab access door and landing level 
enclosure doors, phase reversal protection shall be provided. 

f) An alarm push button shall be provided in the cage connected to a battery-
operated alarm at the elevator base. Simultaneous alarm shall also sound at the 
plant control room in the event of any fault in the stack elevator for which one 
potential free contact shall be provided in each elevator for audiovisual alarm in 
PCR for “Stack Elevator fault” indication.   

g) Reverse phase relay connected to prevent operation of the cab with improper 
phase rotation or failure in any phase in the power supply. 
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h) Continuous duty electric torque motor recoil cable reels as required to maintain 
electrical power service to all elevator electrical components throughout the 
limits of travel. 

i) One auxiliary panel shall be furnished and mounted on the grade level 
enclosure.  Panel shall be equipped with a main ‘ON-OFF’ isolating switch, main 
contactor, relays, control transformer and fuses, tone frequency transfer, 
terminal blocks and all other accessories required for normal operation of the 
elevator. 

j) One main control panel shall be furnished and mounted on the top of the cab. 
Panel shall be equipped with necessary, equipped like rectifier, battery, charger, 
tone frequency receiver, contactors, MCBs, control transformer and fuses, 
thermal overload relays, and all other equipment and accessories required for 
normal operation of the elevator. 

k) Control cabinets shall be sheet steel enclosed and shall be dust, weather and 
vermin proof.  Sheet steel used shall be cold rolled and at least 2.0 mm thick 
and properly braced to prevent wobbling.  Degree of protection of the control 
cabinets shall be IP-52 as per IS:2147.  Control cabinets shall be provided with 
hinged door(s) with padlocking arrangement.  All doors, removable covers and 
plates shall be gasket all around with neoprene gaskets, louvers, when 
provided, shall have screeners and filters.  The screens shall be of fine wire 
mesh made of brass or GI wire.  Suitable cable gland plate shall be supplied 
fitted on to this gland plate.  All cable glands shall be screwed on type and 
made of brass. 

l) Each motor to be controlled from the control cabinet shall be provided with 3 
pole isolating switch.  HRC fuses, contactors of AC4 duty class with thermal 
overload relays with single phasing preventer and other equipment required for 
satisfactory control motor.   The isolating switch and contractor shall be rated at 
least 20% more than the connected motor full load current.  Motors of 0.2 KW 
and above shall be rated for 415 V 3 Phase and below 0.2 KW will be 240 V 
single phase supply. 

m) The controllers and resistors for motors shall conform to IS-8544 (latest edition) 
and IS-2959 (latest edition) and shall be continuously rated for 150% full load 
current of the motor.  Switches shall be hand operated, air breaker heavy duty, 
quick make, quick break type conforming to IS-4064.  The rating of switch shall 
be so chosen as to get complete protection by associated O/L relay or fuse 
under all normal / abnormal conditions such as full load, overload, locked rotor, 
short circuit.   The incoming power supply isolating switch shall be inter-locked 
with the control cabinet door so as to prevent opening of the door when the 
switch is closed.  Device for bypassing the door interlock shall also be provided.  
Switch handle shall have provision for locking in both fully open and fully closed 
positions. 

n) All fuses shall be of the HRC cartridge type mounted on plug in type of fuse 
base having a prospective current rating of not less than 80 KA.  Fuses shall be 
provided with visible operation indicators to show that they have operated.  All 
accessible live connections shall be adequately shrouded and it shall be 
possible to change fuses with the circuit alive without danger of contact with live 
metal. 

o) Contractor shall provide dry type transformers with class B insulation for control 
power supply, lighting and space heating.  Control supply will be 240 V AC.  
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Transformer for control supply shall be provided with a control tap at 110 V, 
which will be earthed.  Power and control supply to individual drives and users 
shall be distributed with separate isolating switches and primary and secondary 
fuses. 

p) All push buttons shall be of push to actuate type having 2 “NO” and 2 “NC” self 
reset contacts.  They shall be provided with integral escutcheon on plate 
engraved with their functions.  Push button contacts shall be rated for 5 Amp at 
415 V AC and 1 Amp. Inductive breaking at 250 V, DC.  Mushroom type 
emergency push button to open the main contactor shall be provided in the 
operator’s cabin and two on the bridge platform within easy reach indicating 
lamps shall be of the filament type and low watt consumption lamps shall be 
provided with series resistors. 

q) Strip type space heaters of adequate capacity shall be provided inside in each 
cabinet. 

r) Control cabinets shall be supplied completely wired.  All wiring shall be carried 
out with 650 V grade PVC insulated, stranded conductors.  Power circuits shall 
be wired with stranded aluminum conductors of adequate sizes to suit the rated 
circuit shall be wired with stranded copper conductors of sizes not small than 
1.5 Sq.mm.  Control circuits shall be isolated from power circuits. 

s) Cab shall be controlled by a semi-automatic floor selection control system.  Cab 
shall be furnished with 240 Volt grounding type receptacle, emergency alarm 
push button with a normally open contact rated 0.5 ampere at 220 VDC volts, 
indicating light, limit switches, and all other necessary control devices required 
to ensure safe and continuous cab operation.  One trailing cable shall connect 
the cab main control panel to the auxiliary panel at ground level.  Cable shall 
supply the cab with all power requirements.  Cable guides shall be installed at 
every 6 metres to avoid entanglement of this cable.  Control signals between 
the auxiliary panel at ground level and the main control panel on the cab. Will be 
provided with the tone frequency receiver.  However control and interlocks from 
the landings shall be connected to the auxiliary panels located at ground level 
through fixed armoured cables.  The power and control cables and training 
power cables shall be FRLS type. 

t) Each landing assembly shall include a limit switch for door interlock and push 
button control station installed and wired to a landing junction box. 

u) Cable trolley with cable guides for recoil of cable on to cable reel to maintain 
electrical power service to all elevator components through out the limits of 
travel. 

v) Contractor shall furnish, install, and connect a system equipment ground to the 
Owner’s existing chimney ground system.  System equipment ground shall 
electrically connect panels and junction boxes, which contain electrical devices, 
motors, and elevator platforms and support structure.  Raceway system shall 
not be considered as an equipment ground. 

w) All enclosures containing electrical devices shall be provided with 240 Volt, 
single-phase space heaters with adjustable thermostat control. 

x) All power cables and race way shall be furnished and installed by the Contractor 
for interconnection of the main control panel, auxiliary panel and landing 
junction boxes etc.  Conductors included in the cable shall be as required to 
energise all electrical equipment furnished with the elevator.  Transmission of 
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alarm signals is done by means of tone frequency equipment.  Hence 
communication conductors are not required. 

1.2.7 Electric Motor 

i. Elevator drive motor shall be squirrel-cage induction type designed and fabricated 
to conform to the requirements indicated below. 

ii. Motor shall be designed for operation at the required speed: 415 Volts, 3 phase, 50 
hertz. And shall be suitable for full voltage starting, S4 duty class as per IS-4722 
with CDF of 25% and maximum number of 120 starts per hour in 55 Deg. C 
ambient temperature.  Motor shall be tested at the factory to determine that it is free 
from electrical or mechanical defects. 

1.2.8 Raceway 

i. General 

a) Complete raceway system for the elevator shall be furnished and installed in 
accordance with this section and the Contractor’s shop drawings as reviewed and 
accepted by the Engineer-in-Charge.  The Contractor shall provide drawings for 
acceptance showing the routing of conduit and wiring for the control circuits 
associated with the elevator.     

b) Raceway system is defined to include conduit and all related materials and 
devices required to support, secure and provide a complete system for support 
and protection of electrical cable and wiring. 

ii. Materials 

a) Raceway shall be rigid galvanized steel conduit, provided in accordance with IS-
1653 (latest edition). 

b) Steel conduit, couplings, and elbows shall be hot-dip galvanized rigid mild steel.  
Each length of threaded conduit shall be complete with a coupling on one end and 
a thread protector on the other.  Thread protector shall have sufficient mechanical 
strength to protect the threads during normal handling and storage.  Flexible 
conduits shall be plastic jacketed, liquid tight galvanized steel. 

c) Galvanized iron or galvanized cast steel fittings shall be used with galvanized steel 
conduit.  Fittings installed outdoors or in damp locations shall be sealed and 
gasketted.  Outdoor fittings shall be of heavy cast construction. 

 

1.2.9 PVC Insulated FRLS Cable 

i. Materials 

a) Electrical part of this specification shall be referred for FRLS cable.  Unless 
specified otherwise, Contractor shall submit to the Engineer-in-Charge four copies 
of the manufacturer’s test report on each cable furnished.  Conductor accessories 
including terminal materials like glands, lugs etc. makers, tying materials and 
cable support shall be furnished and installed.  Wire termination materials for 
conductors 10 Sq. mm and larger shall be pressure or bolted type.  Terminals for 
conductors smaller than 10 Sq. mm shall be an insulated pressure connection in 
the shape of a ring. 

ii.      Installation 
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a) Power and control cable shall be routed as required by the drawings.  Cables 
pulled into the wrong conduit or cut too short shall be replaced.  Cables removed 
from one conduit shall not be installed in another conduit. 

1.2.10 Earthing 

 

i. General  

a) Earthing system furnished and installed and include a complete earthing system 
for the elevator.  Earthing equipment and materials shall be furnished and installed 
in accordance with the reference codes and standards these specifications and 
the contractor’s shop drawings as reviewed and accepted by the Engineer-in-
Charge. 

ii. Materials 

a) The earthing of all electrical items being supplied by the Bidder shall be in his 
scope.  For earthing the various equipment, conductor sizes shall be as listed 
below: 

 

 MCCs Motor  above 90 KW   :        50 x 6 Sq.mm G.I. flat 

      Motors above 30 KW, upto  
75 KW and lighting panel/ 
control panels/auxiliary panels :       25 x 6 Sq. mm G.I. flat 

 Motor above 5 KW upto 30 KW :      25 x 3 mm G.I. flat 

 Motors upto 5 KW and misc.    :        8 SWG GI wire 

 Small item like conduits,  

 Junction boxes etc.. 
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1.01.00 ELEVATOR PARTICULARS 

 

 i) Load Carrying Capacity in Kg 

 ii) Type of loading for which the  

  stack elevator is designed 

 iii) Type of stack elevator 

iv) Rated Load in Kg 

v) Speed in metre/minute 

vi) Chimney height in metre 

vii) Total travel height in metre 

viii) No. of floors to be served 

ix) Elevations of the floors to be served 

x) Method of control 

xi) Details of indicators and control 

xii) Weight of cab complete without load in Kg 

xiii) Weight of hoist cab in Kg 

xiv) Efficiency of Elevator 

 

1.02.00 GROUND ENCLOSURE 

i) Size of the enclosure 

  (Length x breadth x height) 

ii) Material of construction 

iii) Size of landing entrance 

iv) Method of door operation 

v) Electrical & mechanical interlocking 

  Of the door provided. 

vi) Method of fixing enclosure to chimney 

vii) Any other details not covered above 

 

1.03.00 LANDING ENCLOSURES 

 

viii) Size of the enclosure 

  (Length x breadth x height) 
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ix) Material of construction 

x) Size of landing entrance 

xi) Method of door operation 

xii) Electrical & mechanical interlocking 

  Of the door provided. 

xiii) Method of fixing enclosure   

xiv) Any other details not covered above 

 

1.04.00 MAST 

i) Material of mast 

ii) Section of mast 

iii) Size of each piece of mast 

iv) Method of fixing of mast 

v) Type of mast 

 

1.05.0 CAB 

i) Internal size 

 (Length x breadth x height) 

ii) Material of construction 

iii) Type of floor 

iv) Size of the cab door 

v) Method of operation of cab door 

vi) Electrical & mechanical interlocking provided 

vii) Escape hatch, electrically interlocked 

viii) Guide roller and safety hooks provided 

ix) Arrangement of light/fan inside the cab. 

x) Indicators & controls inside the cab. 

 

1.06.00 ELEVATOR DRIVE UNIT 

i) Location of drive unit 

ii) Name of components of drive unit 
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1.07.00 DETAILS OF ELECTRIC MOTOR 

 

i) Manufacturer 

ii) Equipment driven by motor 

iii) Type 

iv) Frame size, type & designation 

v) Maximum load considered for 

 Sizing of motor 

vi) Margin considered for sizing motor 

vii) Rated power in KW 

viii) Service factor 

ix) Speed in rpm 

x) Rated voltage in V 

xi) Current at rated voltage 

- Full load 

- Locked rotor 

 

xii) Insulation class 

xiii) Type of bearing and type of lubricant 

xiv) Space heater rating 

xv) Duration considered for specified 

Ambient temperature 

xvi) Applicable standard to which motor conforms 

xvii) Degree of protection 

xviii) Efficiency at rated output 

xix) Power factor 

xx) Type of mounting 

 

1.08.00 DETAILS OF REDUCTION GEAR 

i) Make 

ii) Material of the gears and hardness in BHN 

iii) Type of gear 

iv) Gear ratio 
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v) Gear power transmitted 

vi) Input and output speed 

1.09.0 DETAILS OF DRIVE AND PINION 

i) Material 

ii) Hardness 

iii) Fixing arrangement 

 

1.10.0 DETAILS OF RACK 

i) Material 

ii) Hardness 

iii) Fixing arrangement 

 

1.11.00 SAFETY DEVICE 

i) Make 

ii) Type of safety device 

iii) Speed at which the safety device 

 Come into action 

iv) Method operation 

v) Other details 

vi) Remote control for testing 

  The safety device 

 

1.12.00 BRAKES 

i) Manufacturer 

ii) Types of brakes provided 

iii) Method of operation 

iv) Interlocking if any 

v) Electromagnetic brake and external 

 Manual brake release 

vi) Degree of protection 
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1.13.00 CENTRIFUGAL BRAKE 

i) Make 

ii) Details 

iii) Remote control for testing 

 The safety device provided. 

iv) Any other details of drive unit 

 Not covered above. 

 

1.14.00 BUFFERS 

 

i) No. and location of the buffers provided 

ii) Type of buffers 

iii) If the buffers are spring type 

 Furnish the following: 

 

- Diameter of the spring in mm 

- Max. Compression under extreme cond. 

- No. of spring coil 

- Sectional dimension 

- Material of spring 

- Compression /unit load 

 

1.15.00 POWER CABLES Fixed Trailing 

 

i) Manufacturer 

ii) Type and material 

iii) Rated voltage 

iv) Rated current 

v) Type of insulation 

vi) No. of strands 

vii) No. of cores 

viii) Short circuit current rating 

ix) Resistance per 1000 metres 
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x) Applicable standards 

 

1.16.00 CONTROL CABLES 

 

xi) Manufacturer 

xii) Type and material 

xiii) Rated voltage 

xiv) Rated current 

xv) Type of insulation 

xvi) No. of strands 

xvii) No. of cores 

xviii) Short circuit current rating 

xix) Resistance per 1000 metres 

xx) Applicable standards 

 

1.17.00 CONDUITS/ACCESSORIES AND FITTINGS 

 

i) Material 

ii) Manufacturer 

iii) Applicable standard 

 

1.18.00 CONTACTORS 

 

i) Make 

ii) Type 

iii) Applicable standards 

iv) No. of poles 

v) Rated voltage 

vi) Rated frequency 

vii) Rated current 

viii) Closing coil 

- Rated voltage 

- Current consumption 
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- Power consumption in KW 

- Insulation class for electromagnet 

 

ix) Rated duty 

- Rated insulation category 

- No. of operations per hour 

- Rated breaking capacity 

- Rated making capacity 

- Short time rating in sec 

 ix) Limits of operation 

- Supply voltage variations (%) 

- Supply frequency variations (%) 

- Drop out voltage (%) 

- Min. pick up voltage (%) 

 

x) Thermal overload relay setting range available 

xi) Auxiliary contacts 

- Numbers 

- Current rating (Make and break) 

xi) Rated utilization category as per IS 2459 

xii) Max. recommended back up HRC fuse size 

 

1.19.00 FUSES 

 i) Make 

 ii) Type 

iii) Continuous current 

iv) Rated voltage 

v) Rated frequency 

vi) Rupturing capacity 

vii) Mounting details 

viii) Fixing and removing arrangement 

ix) Visual indication for fuses 

x) Applicable standards 
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1.20.00 INDICATING LAMPS 

 i) Make 

ii) Type 

iii) Rated voltage 

iv) Rated power consumption in Watt 

v) Permissible voltage variation 

vi) Series resistance provided 

 

1.21.00 PUSH BUTTONS 

 i) Make 

ii) Type 

iii) Rating 

- Voltage 

- Continuous current 

iv) No. of aux. Contacts 

- Normally open 

- Normally closed 

v) Contact rating 

vi) Colours 

vii) Mounting arrangement 

1.22.00 OVER TRAVEL LIMIT SWITCH 

 i) Make 

ii) Type 

iii) Material of contacts 

iv) Contact rating 

v) Numbers furnished 

 

1.23.00 CONTROL TRANSFORMER 

 i) Make 

ii) Type 

iii) Output rating (VA) 

iv) Ratio 
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v) Class of insulation 

vi) Max. temp rise of winding over 

 Specified ambient temperature. 

vii) One minute power frequency test voltage 

viii) Applicable standards 

 

1.24.00 CIRCUIT BREAKER AND ISOLATOR 

 i) Make 

ii) Type 

iii) Current rating in amps 

iv) Interruption duty 

v) Max. breaking capacity 

vi) Operating voltage of tripping and closing coils 

vii) Max. permissible variation of operating voltage 

 

1.25.00 RACEWAY 

 i) Raceway as per specification 

ii) Material of 

- Indoor fittings 

- Outdoor fittings 

- Raceway support 

- Junction boxes 

 

1.26.0 EARTHING 

 i) Earthing conductor 

- Size 

- Material 

 

ii) Material of earthing cable 

iii) Clamps. Bolts, washers, nuts and another 

 Hardware of iron steel are galvanized. 
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1.27.00 MOTOR STARTER 

 i) Make & Size 

ii) Rating] 

iii) Mechanically latched type 

iv) Single phase prevention feature provided 

v) Degree of protection 

 

1.28.00 DETAILS OF CONTROL PANELS 

 i) No. of panels 

ii) Type of enclosures (Degree of protection) 

iii) Thickness of sheet metal 

iv) Painting 

- Colour 

- Finish 

v) Cable entry 

vi) Manufacturer 
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