






ANNEXURE I 

SCOPE OF WORK AND TECHNICAL SPECIFICATIONS 

Installation of Process Instrumentation, associated tubing and cabling for CONSIST, Tarapur 
Facility 

1. GENERAL 

This part of the tender document deals with detailed specifications defining the technical requirements 
of supply of materials & installation, fabrication, tubing and cabling for Instrumentation & Control of 
CONSIST facility at Tarapur. These specifications are governed by technical conditions of the contract 
attached hereto. The general hardware namely bolts, nuts, identification ferrules, crimping lugs, cable 
wire ties, clamps for supporting, etc. shall be provided by contractor. 

The quotation shall be submitted as per the quotation format mentioned in Annexure – A. The format 
for the technical bid and the price bid is given in Annexure-A. Bidder shall provide two separate bids 
i.e. technical bid and price bid in two separate envelop put together inside a single envelop. Technical 
bid will be opened first and after evaluation of technical suitability, price bid will be opened. Price bid 
of those bidders who are technically not suitable, shall not be opened and shall be returned to bidder. 
The quotation must be in this format only. The quotation in other format will be rejected without 
assigning any other reason. 

All industrial safety rules like using safety shoes, safety belts, helmets and any other gears required 
should be complied with.The workmanship shall be of the highest quality giving an excellent finish to 
the job. High-class standard shall be maintained throughout. 

2. SCOPE OF WORK 

Total scope of the job comprises of the following 

2.1. Contractor’s responsibility 
 
The scope of work of the contractor is given in Section 2.3. In addition to this the contractors 
responsibility is as follows: 

 
2.1.1.  Providing the skilled and unskilled manpower, experienced supervisory and technical 

staff. 
2.1.2.  Repairs and/on replacing any component damaged by contractor while handling, 

installing or testing. 
2.1.3. Making alterations required for minor design changes to suit site conditions or correct 

errors in detailing or execution of job. Detailed drawing for installation of instruments 
and equipments, cabling routing will be made available only to the bidder to whom 
work order is placed. 

2.1.4.  The bidder may be asked to carry out minor changes to suit the site conditions. 
 

2.2. Free issue materials 

Free Issue material is given in Table 1. Contractor shall bear full responsibility for safe storage, 
handling & proper use of free issue materials delivered to him by purchaser. Any free issue material 



rejected on account of deterioration or damage while in contractor possession shall be replaced at 
contractor’s expense to satisfaction of purchaser. The contractor shall account fully the free issue 
materials issued to him by the purchase and return forthwith any unused material lying with him. 
Water & electricity will be provided free of cost. 

TABLE 1: FREE ISSUE MATERIAL 
Sr.No. Description Unit Qty. 

1.  High Temperature 40 core KX cable meters 600 
2.  High Temperature 40 core instrument cable meters 400 
3.  PVC sheathed KX cable 40 core meters 800 
4.  PVC sheathed KX cable 14 core meters 500 
5.  37 core instrument cable meters 500 
6.  19 core instrument cable meters 800 
7.  7 core instrument cable meters 300 
8.  3 core instrument cable meters 400 
9.  SS-316L 3/8” OD impulse tube meters 2000 
10.  Pressure transmitters nos 12 
11.  Differential Pressure transmitters nos 44 
12.  Pressure Gauges nos 2 
13.  1/0.5mm OD K type thermocouple nos 260 
14.  RTD’s nos 8 
15.  Temperature Transmitters for RTD’s nos 8 
16.  Orifice Plates for 400NB, 200NB & 150NB line sizes nos 14 
17.  Humidity sensors nos 2 
18.  Condensation Pots nos 30 
19.  Junction Boxes of IP 67 for outdoor applications of 210 

terminal with accessories as – Fuse TB’s, DIN rails & 
cable glands 

nos 12 

20.  Junction Boxes of IP 67 for outdoor applications of 50 
terminal with accessories as – Fuse TB’s, DIN rails & 
cable glands 

nos 2 

21.  Pressure Calibrator nos 1 
22.  ½” NPT(M) to 3/8” OD tube SS compression type 

fittings 
nos 600 

23.  3/8” OD tube union nos 500 
24.  3/8” OD tube Tee nos 20 
25.  Flexible GI conduits meters 520 
26.  Thermocouple assembly Nos  50 
27.  High temperature flexible conduit meters 1000 

 

2.3. Scope of work by contractor 

The Scope of the work in this tender document includes installation and commissioning jobs as listed 
in TABLE The technical specifications for the installation, cabling, tubing & wiring jobs are specified 
in Section 4. 

 



TABLE 2: INSTALLATION AND COMMISSIONING JOBS 
Sr 

No: 
Description Unit Qty Tech 

specs 
Sl.No. 

Remarks 

1. Installation of Electronic 
pressure transmitters & 
Differential Pressure 
transmitters 

NOS 56 4.1 Material given as Free Issue 
Material as per Table 1. 

2. Installation of Pressure 
gauges 

NOS 2 4.1 Material given as Free Issue 
Material as per Table 1. 

3. Installation of Junction 
Boxes 

NOS 12 4.1 Material given as Free Issue 
Material as per Table 1. 

4. Installation of 
thermocouples 

NOS 250 4.2 Material given as Free Issue 
Material as per Table 1. 

5. Installation of RTD’s  NOS 8 4.3 Material given as Free Issue 
Material as per Table 1. 

6. Installation of TT’s for 
RTDs 

NOS 8 4.3 Material given as Free Issue 
Material as per Table 1. 

7. Installation of Orifice Plates NOS 11 4.4 Material given as Free Issue 
Material as per Table 1. 

8. Installation of humidity 
sensors 

NOS 2 4.5 Material given as Free Issue 
Material as per Table 1. 

9. Installation of condensation 
pots 

NOS 30 4.6 Material given as Free Issue 
Material as per Table 1. 

10. Fabrication and Installation 
of circular cable trays with 
supports inside containment 

METERS 100 3.1 & 4.7 Material Fabrication and 
Installation in the scope of 

contractor 

11. Fabrication and Installation 
of straight cable trays with 
supports inside containment 

METERS 100 3.1 & 4.7 Material Fabrication and 
Installation in the scope of 

contractor 

12. Installation of flexible GI 
conduits 

METERS 150 4.8 Material given as Free Issue 
Material as per Table 1. 

13. Installation of 4” GI/MS 
pipe through ground 

METERS 100 
 

4.9 Material given as Free Issue 
Material as per Table 1. 

14. Fabrication and Installation 
of 2” OD Sch40 MS pipe 
for mounting PTs and DPTs 

METERS 60 4.10 Material Fabrication and 
Installation in the scope of 

contractor 

15. Laying of 40, 20, 7 and 3 
core signal cables & 
thermocouple cables in 
cable trays & in GI conduits 

METERS 800 4.11 Material given as Free Issue 
Material as per Table 1. 

16. Laying of SS-316L 3/8” OD 
impulse tube 

METERS 800 4.12 Material given as Free Issue 
Material as per Table 1. 

17. Swaging of 3/8” SS fittings 
(Tube EP’s, union tube, ½” 
NPT (M) to 3/8” OD tube 
connector ) 

NOS 2000 4.13 Material given as Free Issue 
Material as per Table 1. 



18. Cable termination by end 
preparation, ferruling etc. 

NOS 2500 4.14 Material given as Free Issue 
Material as per Table 1. 

19. Metallic instrument tags for 
transmitters, CP’s, 
Thermocouples, etc. 

NOS 350 4.15 Material given as Free Issue 
Material as per Table 1. 

20. Shifting of materials: 
Instrumentation & 
thermocouple cable drums, 
impulse tubes, PTs, DPTs 
and fittings from INRP 
stores to CONSIST site. 

DAYS 2 4.16 Material given as Free Issue 
Material as per Table 1. 

 
3. TECHNICAL SPECIFICATIONS OF CABLE TRAYS 

 
3.1. TECHNICAL SPECIFICATION OF PERFORATED TYPE STRAIGHT AND 

CIRCULAR ALUMINIUM CABLE TRAYS  ALONG-WITH CABLE TRAY 
COVERS FOR MOUNTING & INSTALLATION INSIDE THE CONTAINMENT 

Perforated type Aluminium cable trays along with cable tray covers and accessories as per the 
requirement (such as connecting piece or coupler plates, bends, tees,. etc) are required for installation 
inside the containment building.  

Circular and straight perforated type cable trays of 200mm width and aluminum material along with 
solid cable tray covers are required. Circular Cable tray should have appropriate radius for installing 
along the building wall of radius 1.7 & 3.75m respectively. Typical Installation drawings of the cable 
trays provided in Sl.No. 4.11. 

4. TECHNICAL SPECIFICATIONS FOR INSTALLATION AND WIRING JOBS 
 
4.1. ELECTRONIC PRESSURE TRANSMITTERS, DIFFERENTIAL PRESSURE 

TRANSMITTERS, PRESSURE GAUGES AND JUNCTION BOXES 

2 inch MS pipes are installed along the circumference in the containment annular space as per the 
description in Section 4.10 for mounting PTs, DPTs, PGs and Junction boxes. Electronic DP 
transmitters and PT’s are to be installed on 2 inch MS pipe with ‘U’ clamps and tied with bolts and 
nuts. Installation of DP transmitters along with manifolds is in the scope of work. Pressure gauges for 
the V1 & V2 regions are to be installed in the 2 inch MS pipes by taking ‘T’ connection from the 
Pressure Transmitters. Installation of junction boxes in the 2 inch MS pipes located in the annular 
region of the containment and outside the containment at field is in the scope of work.  The pressure 
transmitters, Differential Pressure Transmitters and Temperature Transmitters calibration will be done 
on site or off-site depending upon suitability. The source and reference for calibration will be 
provided by BARC 

Junction Boxes along with accessories such as cable glands, TBs, bolts and misc hardware for 
mounting will be given as free issue material. Installation & mounting of the JBs, internal component 
mounting, wiring & commissioning is in the scope of the contractor. Contractor shall ensure that the 
junction box is open-able without any obstruction & terminals inside junction box are rigidly 
mounted.  



4.2. THERMOCOUPLES 

All the thermocouples in equipments are to be installed using ¼” NPT thermocouple compression 
fittings. The thermocouples for V1 & V2 fluid measurements are to be installed in SS wire mesh 
grids. The thermocouples in the V1, V2 and dome wall are to be installed in the sleeves. The 
thermocouples in the dome steel liner are to be brazed directly on the surface.  

1mm/0.5mm OD K type thermocouples of sheath length 10meters are used for all the temperature 
measurements. The thermocouple SS sheaths of 10m length are to be routed inside the containment 
upto V2 EPs with high temperature flexible conduits (flexible conduits will be given as free issue as 
per Table 1). The thermocouples will be routed through V1 & V2 EPs using thermocouple assemblies. 
PTFE sheathed thermocouple extension cables will be connected for wiring the thermocouple signals 
from V2 EPs upto the field JBs. No temperature transmitters are used. PVC sheathed thermocouple 
extension cables are used for routing the signals from field JBs to FDAS system in the instrument 
porta cabin. 

The thermocouple sheath will be routed through V1 & V2 EP plate using thermocouple assemblies 
(thermocouple assemblies will be given as free issue material as per Table 1). Welding and 
installation of thermocouple assemblies is in the scope. 

4.3. RTDs AND TEMPERATURE TRANSMITTERS FOR RTDS 

The RTDs are to be installed using ¼” NPT compression fittings. Temperature Transmitters for the 
RTDs is to be installed in filed JBs at the containment annular region. The installation & wiring 
details will be provided at the time of installation. 

4.4. ORIFICE PLATES 

The orifice plate has to be installed between orifice flanges. Figure 1 shows the typical orifice 
installation assembly and Figure 2 shows the sketch of concentric orifice plate to be installed. 

 

Figure 1 : Typical Installation drawing of Orifice Plate 



 

Figure 2 : Orifice Plate 

4.5. HUMIDITY SENSORS 

The humidity probe consists of sleeve, cable assembly, sensor and leak tight accessories. Figure 3 and 
Figure 4shows the sensor and typical installation drawing of humidity probe and temperature probe. 

 

 
Figure 3 : Typical Humidity Sensor installation drawing 



 

Figure 4 : Humidity sensor probe 

4.6. CONDENSATION POTS 

The condensation pot with the dimensions given in Figure 5 shall be used as free issue material which 
is to be installed for wet leg level and flow measurements.  

 

Figure 5 : Condensation Pots 

Typical installation sketch of condensation pot with wet leg level measurement is shown in Figure 6. 



 

Figure 6 : Typical Installation diagram of condensation pots 

4.7. CABLE TRAYS WITH SUPPORTS INSIDE CONTAINMENT 

Carbon Steel support pipes will be provided in the V1 region throughout the V1 wall circumference at 
elevations 2m and 6.5m for installation of cable trays. Cable trays are to be installed over the CS 
support with necessary supports and accessories. The signal cable from the V1 area will be grouped 
and routed to the nearest cable trays. As the cable trays in V1 are installed at instrument EP 
elevations, signal cables can be routed to the instrument EPs directly from the cable trays. The 
installation detail of the cable trays in V1 is given in Figure 7. 

 

Figure 7 : Typical Cable Tray routing in V1 region 



In V2 region, cable trays are to be installed in mezzanine flooring at elevations 3m & 5.4m. The 
signal cables from the cable trays at EL 3m and EL 5.4m will be routed to the nearest V2 instrument 
EPs located at elevations EL 2m & EL 6.5m respectively. A third cable trays is also to be provided in 
V2 region at EL 7m which is to be installed over CS pipe structure which run along the circumference 
of the V2. The signal cables from this cable tray are to be routed through V2 instrument EP located at 
EL 9.5m. Cable tray installation in mezzanine flooring and CS pipe are to be done with proper support 
structures & accessories. Figure 8 shows the installation details of the cable trays in containment V2 
area. 

 

Figure 8 : Typical Cable Tray routing in V2 region 

 
4.8. FLEXIBLE GI CONDUITS  

 

 GI conduits: The flexible GI conduits housing Fiber Optic and Ethernet cables for 
communication will be routed (dual routing) from Instrumentation porta cabin to the ATTF 
main control room via the platform to be built for electrical wiring purpose and steam line 
support. Inside the ATTF building, the GI conduit will take the support of the electrical cable 
trays along with the existing structures. 
 

4.9. 4” GI/MS PIPE THROUGH GROUND  
 

 4” MS pipes or Medium Duty Class B 4” GI pipe housing multi-core signal cables and 
thermocouple extension cables bunched group wise will be routed from the annular area of 
the containment to the EP of the instrumentation porta cabin. Series of pipes with 
approximate running length of 10m each including bends will routed together through ground. 
GI pipes are to be welded as and when required. 



 
4.10. 2" MS PIPE FOR MOUNTING PTs AND DPTs 

The 2” MS pipe is to be welded on to the support structure of the CONSIST ACP panel as per the 
installation drawing shown in Figure 9 for mounting PTs, DPTs, PGs and Junction Boxes. The MS 
pipe is to be installed in parallel at elevations 1650mm and 4500mm along the circumference of the 
ACP panel inside the annular space.  

 

Figure 9: Typical arrangement of transmitter racks in the CONSIST facility 

4.11. LAYING OF 40, 20, 7 & 3 CORE SIGNAL CABLES & THERMOCOUPLE 
CABLES IN CABLE TRAYS & IN GI CONDUITS 

The multi-core signal cables along with thermocouple extension cables are to be grouped as per JB 
and transmitter rack locations mounted in the annular area. Subsequently, these cables will be 
bunched and routed via 4.0” GI pipe upto Instrumentation porta cabin. 

The cable connections and routing has to be carried out. Crimping and ferruling of the cables at 
various terminations should be done. The detailing of cable connections, routing and ferruling shall be 
provided after placing order. 

The continuity and IR of all instrument signal cables from process transmitters to FDAS and PLC has 
to be checked in consultation with associated engineers. 
 

4.12. LAYING OF SS-316L 3/8” OD IMPULSE TUBE 

For the stainless steel impulse line tubing, 9.53mm O.D., 1.65mm wall thickness and seamless 
stainless steel type 316L tubes as per ASTM-269 are used. The skilled and qualified technicians can 



only be assigned. For the lines the routing shall be as directed by the concerned engineer.The 
contractor shall perform Flow test and Hydrostatic test on the impulse lines. 

4.13. SWAGING OF 3/8” SS FITTINGS (TUBE EP’S, UNION TUBE, ½" NPT (M) to 3/8" 
OD tube connector) 

Swaging of 3/8” SS fittings such as 3/8” bore through connectors for installing impulse tubes in Tube 
EPs, 3/8” OD tube union & tees for joining & laying the impulse tubing, ½ to 3/8” isolation valve 
fittings for connection of impulse tubing to process connections. The swaging shall be done only by 
the qualified technician and by following the procedure laid down by our concerned engineer. The 
details are available with our concerned engineer and will be given to the contractor when required. 
The contractor shall arrange necessary tube bending, cutting and swaging tools. 

The Tube EP plate & the typical installation diagram of the impulse tubes in the tube EPs are given in 
Figure 10 and Figure 11. 

 

Figure 10: Tube EP Plate 

 

Figure 11 : Typical Installation of Impulse tubes in tube EPs 



4.14. CABLE TERMINATION BY END PREPARATION, FERRULING ETC. 

The termination of cables up to 1.5 sq. mm. Prior to cable termination, necessary end preparation, 
tinning etc. shall be done and lugs shall be provided. The required necessary soldering shall also be 
done. The ferruling shall be done. The lugs and ferrule are to be supplied by the contractor within the 
quoted cost for termination. This material shall also subject to the approval of concerned engineer. 

4.15.  METALLIC INSTRUMENT TAGS FOR TRANSMITTERS, CP’S, 
THERMOCOUPLES, ETC. 

About 350 numbers of instrumentation identification tags of stainless steel plate of thickness of 1.5 
mm are to be fabricated and engraved on both the sides.  The details of engraving will be given at the 
time of execution.  The stainless steel material is in the scope of the contractor and the contractor can 
do the engraving at BARC or at his works.  The material should be subjected to the approval of our 
officer-in-charge. All the sharp corners of the plates are to be rounded and a hole of about 3mm 
diameter is to be drilled for attaching it to appropriate instruments. The attaching of the tags is also in 
the scope of the contractor which he has to do in the presence of our representative.   

4.16. SHIFTING OF MATERIALS FROM INRPC STORES TO CONSIST SITE 

The scope of work includes the shifting of instrumentation materials such as instrumentation and 
thermocouple cable drums, impulse tubes, PTs, DPTs and fittings from INRP stores to the CONSIST 
site. The quantity and the items to be shifted is given in Table 1: Free Issue Materials, Item numbers 
1-12, 23-25. Necessary manpower and truck service is required for duration as per Table 3 for shifting 
the material. The data acquisition panels 3nos is to be shifted from ATTF building to the CONSIST 
site which is near to the CONSIST site. 

4. PRICE SCHEDULE 
 
The bidder shall quote unit rates for each item of work given in ANNEXURE - A for Installation, 
wiring fabrication jobs. NOT GIVING THIS BREAK-UP TO THE FULLEST DETAIL AS 
REQUIRED IN THE TABLES SHALL BE SUFFICIENT CAUSE FOR OUTRIGHT REJECTION 
OF THE OFFER WITHOUT ANY CONSIDERATION. All taxes and levies shall be indicated 
clearly in quotation. If any exemption certificate is required like octroi etc, certificate for sales tax at 
specific rate etc. It shall be mentioned in quotation. 
 
5.0 INSPECTION 
 
Departmental representative will be inspecting the fabrication work at various stages.  
 
6.0       Completion of Contract 
 
The jobs to be executed by the contractor shall be deemed to be completed only when 
 
(i) The installation, wiring and fabrication are carried out as per the technical requirements given in 

this tender document. 

(ii) Inspection and testing is completed to the fullest extent and 





ANNEXURE-A: FORMAT FOR QUOTATION 

Bidder/Contractor will quote in the following format only, the offer of those bidders not complying 
the format are liable for rejection: 

FORMAT FOR TECHNICAL BID: 

INSTALLATION & COMMISSIONING JOBS 

Sr 
No: 

Description Unit Qty Tech specs 
Sl.No. 

Bidders 
Compliance/comments 

1. Installation of Electronic 
pressure transmitters & 
Differential Pressure 
transmitters as per tech 
specs given in Sl no 4.1. 

NOS 56 4.1  

2. Installation of Pressure 
gauges as per tech specs 
given in Sl no 4.1. 

NOS 2 4.1  

3. Installation of Junction 
Boxes as per tech specs 
given in Sl no 4.1. 

NOS 12 4.1  

4. Installation of 
thermocouples as per 
tech specs given in Sl no 
4.2. 

NOS 250 4.2  

5. Installation of RTD’s as 
per tech specs given in 
Sl no 4.3. 

NOS 8 4.3  

6. Installation of TT’s for 
RTDs as per tech specs 
given in Sl no 4.3. 

NOS 8 4.3  

7. Installation of Orifice 
Plates as per tech specs 
given in Sl no 4.4. 

NOS 11 4.4  

8. Installation of humidity 
sensors as per tech specs 
given in Sl no 4.5. 

NOS 2 4.5  

9. Installation of 
condensation pots as per 
tech specs given in Sl no 
4.6. 

NOS 30 4.6  

10. Fabrication and 
Installation of perforated 
circular cable trays with 
supports inside 
containment as per tech 
specs given in Sl no 4.7. 

METERS 100 4.7  

11. Fabrication and 
Installation of perforated 
straight cable trays with 
supports inside 
containment as per tech 
specs given in Sl no 4.7. 

METERS 100 4.7  



12. Installation of flexible 
GI conduits as per tech 
specs given in Sl no 4.8. 

METERS 150 4.8  

13. Installation of 4” GI/MS 
pipe through ground as 
per tech specs given in 
Sl no 4.9. 

METERS 100 
 

4.9  

14. Fabrication and 
Installation of 2" MS 
pipe for mounting PTs 
and DPTs as per tech 
specs given in Sl no 
4.10. 

METERS 60 4.10  

15. Laying of 40, 20, 7 and 3 
core signal cables & 
thermocouple cables in 
cable trays & in GI 
conduits as per tech 
specs given in Sl no 
4.11. 

METERS 800 4.11  

16. Laying of SS-316L 3/8” 
OD impulse tube as per 
tech specs given in Sl no 
4.12. 

METERS 800 4.12  

17. Swaging of 3/8” SS 
fittings (Tube EP’s, 
union tube, ½" NPT (M) 
to 3/8" OD tube 
connector) as per tech 
specs given in Sl no 
4.13. 

NOS 2000 4.13  

18. Cable termination by end 
preparation, ferruling etc 
as per tech specs given 
in Sl no 4.14. 

NOS 2500 4.14  

19. Metallic instrument tags 
for transmitters, CP’s, 
Thermocouples, etc as 
per tech specs given in 
Sl no 4.15. 

NOS 350 4.15  

20. Shifting of materials: 
Instrumentation & 
thermocouple cable 
drums, impulse tubes, 
PTs, DPTs and fittings 
from INRP stores to 
CONSIST site as per 
tech specs given in Sl no 
4.16. 

DAYS 2 4.16  

 

 

 



FORMAT FOR PRICE BID: 

INSTALLATION & COMMISSIONING JOBS 

SR 
NO: 

DESCRIPTION UNIT QTY RATE  AMOUNT 

1. Installation of Electronic 
pressure transmitters & 
Differential Pressure 
transmitters as per tech 
specs given in Sl no 4.1. 

NOS 56   

2. Installation of Pressure 
gauges as per tech specs 
given in Sl no 4.1. 

NOS 2   

3. Installation of Junction 
Boxes as per tech specs 
given in Sl no 4.1. 

NOS 12   

4. Installation of 
thermocouples as per tech 
specs given in Sl no 4.2. 

NOS 250   

5. Installation of RTD’s as per 
tech specs given in Sl no 
4.3. 

NOS 8   

6. Installation of TT’s for 
RTDs as per tech specs 
given in Sl no 4.3. 

NOS 8   

7. Installation of Orifice Plates 
as per tech specs given in Sl 
no 4.4. 

NOS 11   

8. Installation of humidity 
sensors as per tech specs 
given in Sl no 4.5. 

NOS 2   

9. Installation of condensation 
pots as per tech specs given 
in Sl no 4.6. 

NOS 30   

10. Fabrication and Installation 
of circular cable trays with 
supports inside containment 
as per tech specs given in Sl 
no 4.7. 

METERS 100   

11. Fabrication and Installation 
of straight cable trays with 
supports inside containment 
as per tech specs given in Sl 
no 4.7. 

METERS 100   

12. Installation of flexible GI 
conduits as per tech specs 
given in Sl no 4.8. 

METERS 150   

13. Installation of 4” GI/MS 
pipe through ground as per 
tech specs given in Sl no 
4.9. 

METERS 100 
 

  

14. Fabrication and Installation 
of 2" MS pipe for mounting 

METERS 60   




