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1.0  GENERAL 
 

This  document  defines  the  general  requirement  of  instrumentation  scope  for  Effluent 
Treatment System. 

 
 
 

2.0  CODES & STANDARDS 
 

IEC 13  Diagrams, Charts and Tables, Preparation of Logic Diagrams 
IEC 534 Industrial - Process Control Valves 
IEC 584  Thermocouples 
IEC 605  Equipment Reliability Testing elements 
IEC 611-12  Part 12 Graphical Symbols for Diagrams. Binary Logic  
IEC 654  Measurement and Control equipment 
IEC 751 Industrial Platinum Resistance Thermometer Sensor 
IEC 801 Electromagnetic Compatibility for Industrial Process measurement 

and Control Eqpt.    
IEC 902  Industrial Measurement and Control Terms and Definitions 
ISA S-5 .1  Instrumentation Symbols and Identification  
ISA S-5.2 Binary Logic Diagrams for Process  Operation 
ISA S-5 3 Graphic Symbols for Distributed Control/Shared Display 

Instrumentation, Logic and Computer Symbols 
ISA-S20 Instrumentation specification formats  
ANSI/ISA S 5.1  Process Instrumentation Terminology 
ANSI/ ISA S71.04 Environmental conditions 
ANSI/ ISA S75.01  Control Valve Equations 
ANSI/ ISA S75.02 Control Valve Procedure Capacity Test 
ANSI/ ISA S75.03  Face-to-Face Dimensions for Flanged Globe Style Control Valve 

Bodies 
ANSI/ Quality Control Standard for Control Valve Seat 
FCI 70.02 Leakage 
BS 6020 Instruments for the Detection of Combustible Gases 
DIN 3582 Screwed Plugs, Tapped Holes, with Whitworth Part 2Pipe Threads: 

General Outlay of Types 
DIN 43760  Measurement Standard for RTD. 
DIN 19243 Measurement and Control Electrical Sensors, Electrical Position 

Sensors and Signal Converters used for Intrinsically safe two-wire DC 
System. 

EN-50-014/020 Electrical Apparatus for Potentially Explosive Atmospheres 
EN 54 Part I Components of Automatic Fire Detection System Introduction.  
EN 5,4 Part 5 Heat sensitive Detectors - Point Detectors containing a Static 

 Element. 
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ISO 3511.1 Process Measurement Control Functions and Instrumentation 
Representation Part I: Basic requirements. 

ISO 3511.2 Process Measurement Control Functions and Instrumentation 
Representation Part 2: Extension of Basic Requirements. 

ISO 3511.4  Process Measurement Control Functions and Instrumentation 
Representation Part 4: Basic Symbol for Process Computer, Interface 
and shared Display/Control Systems. 

ISO 4200 Plain End Steel Tubes, Welded and Seamless - General Table  of 
Dimensions and Masses per Unit Length. 

ISO 5167  Measurement of Fluid by Means of Orifice  Plates, Nozzles and 
 Venturi Tubes Inserted in Circular cross-section Conduits 
Running Full. 

API RP 520  Sizing, selection and Installation of Pressure relieving devices in 
Refineries 

API RP 521  Guide for Pressure Relieving and Depressuring System 
API RP 2000  Venting Atmospheric and low pressure storage tanks 
API- Chapter 5.4 :  Accessory equipment for liquid meters Manual of 
Chapter 6.2  Loading rack and tank truck metering system 
Chapter 6.6:  Pipeline Metering Systems Measurement  
Chapter 12:  Calculation of Standards Petroleum Quantities 
2.1 & 12.2  Part 1 and 2 
API-RP-550  Manual on Installation of refinery Instruments Part I and  
  Control System 
ANSI - B 16.104  Control Valve seat leakage  
ISA-S 75.01  Control Valve sizing  
ISA S 18.1  Specifications and guides for the use of general Annunciators. 
IEC 529  Environmental Protection of equipment 
ANSI B 2.1  Pipe threads 
ANSI B 16.5  Steel pipe flanges, flanged valves and fittings  
IEC 79.11/  Intrinsic safety code and practice 
IEC-79.14  International Boiler Regulation 
IS 2148                        Flameproof enclosure of electrical apparatus 

 
3.0  UTILITIES 

 
Utilities shall be provided at one point within battery limit. Further step down or distribution 
shall be in the scope of package bidder. 

 
Refer utility data document attached elsewhere. 

 
Bidder must mention requirement of the utilities in their bid. 

 

 
4.0  AREA CLASSIFICATION 

Non Hazardous 
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5.0  SCOPE OF WORK 
 

Scope of work for instrumentation shall include but not limited to the following : 
 

Design,  engineering,  procurement,  fabrications,  supply,  inspection,   testing,   painting, 
transportation, storage & handling at site, calibration, erection and commissioning of complete 
instrumentation alongwith accessories as per the scope. 

 
However this does not absolves bidders of their responsibility for guaranteed performance of 
the system as per the requirement of the package. Based on their experience, bidder may 
indicate additional instrumentation, which is required for orderly functioning of the package, in 
the bid. 

 
Deviations/ proposed inclusions to the basic specifications shall be clearly listed out in the 
bid. 

 
6.0  INSTRUMENT AND CONTROL PHILOSOPHY 

 
Main monitoring and control shall be accomplished by principal’s PLC CONTROL Panel. Bidder 
shall provide the Local control panel for process control, Interlocks and emergency shutdown for 
the safe operation and shutdown of the plant. The local control panel shall accommodate all the 
control and monitoring instruments for monitoring and control from the package unit local control 
panel and also with alarm annunciations, pushbuttons, switches, MCB, isolation, power 
distribution, wiring etc. 
Bidder shall be fully responsible for supplying package unit complete with design, engineering, 
selection of materials, sizing and selection of instruments. 
 
Package vendor shall be responsible for local instruments, controls, local panels, installation 
& wiring, trays & cable laying & termination to junction boxes within the battery limit. Bidder’s 
scope shall cover termination of multi-core cable in the junction boxes within battery limit and 
identification of multi-core cable in Control Panel.  

 
7.0  INSTRUMENTATION DESIGN CRITERIA 

 
 

7.1  Environmental protection shall be IP65 (NEMA 4X) for electronic instruments and IP55 for 
temperature and pressure gauges. All field instruments shall be tropicalised, vermin proof and 
suitable for saline atmosphere. Special care shall be taken for corrosive services. 

 

 
7.2  Transmitters shall be electronic 2 wire type, output 4- 20 mA dc wherever applicable 

 
 

7.3  Pneumatic signal 20 to 100 kPa shall be considered wherever applicable 
 
 

7.4  Field switches with hermetically sealed contacts shall be closed in normal operating condition 
(Open to Alarm). 

 
 

8.0  FIELD CABLING JUNCTION BOXES AND GROUNDING 
 

8.1  Separate junction boxes shall be used for 4-20 mA, contacts (field switches and solenoids), 
mV (Thermocouple), RTD and power cables wherever applicable. 
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8.2  Shields on all cables shall be terminated at control system I/O rack or panel. This will serve as 
single ground point. 

8.4  Separate trays shall be used for signal cables, power cables and thermocouple cables. A 
minimum separation distance of 500mm shall be maintained. 

 
8.5  Fibre optics cable shall be considered for long distance outdoor signals transmission. 

 
8.6  Single pair (IS) instrument cables shall be of following specification 

 
a) Conductor material  : Electrolytic grade untinned stranded copper, cross sectional area 

1.5 mm². 
b) Insulation material  :  Low D e n s i t y  P o l y e t h y l e n e  ( LDPE >  0 . 9 2 5  g m /cm3 a t  

2 0 °C), Thickness > 1 mm. 
 
c) Shielding material  : Aluminium Mylar, 0.05 mm thickness, overlapping 50% 
e) Drain wire  : Annealed fine copper material 
f) Inner sheath material:  PVC Type ST2 Thickness 0.5mm 
g) Armouring  : Galvanized steel wire 0.9 mm dia 
h) Outer sheath material: Extruded PVC ST2 with FRLS (Fire Retardant Low Smoke) 

  properties ,Thickness 1.4mm 
j) Conductor Resistance : < 12.3 ohms/ KM 
k) Mutual Capacitance  : < 250 pico farad/ meter 
l) Mutual inductance  : < 1 mili  Henry/ KM 
m) L/R Ration  : < 40 micro Henry/ ohm 
n) Insulation Resistance : 5000 Mega ohm/ KM 

 
8.7  Thermocouple mV signal shall be transmitted through extension cable and shall be individually 

shielded. RTD cables shall be copper conductor individually shielded triads. 
 

8.8  Cable and conduits shall be numbered at both ends as per principal’s numbering system. 
 

8.9  Colour code for various instrument cables shall be as below 
 

Type of Cable Outer sheath colour Pair/ Triad colour 
 

Power 
 

Black 
Live : Black 
Neutral : White 
Ground : Green 

Signal 
Discrete 24 VDC 
(Field switches/ Solenoid) 

 
Dark Blue (+) Black 

(-) White 

 
RTD 

 
Light Blue 

(+)Black 
(-) White 
(C) Red

 

Thermocouple Light Blue with Yellow Band 
at 500 MM Interval

(+) Yellow 
(-) Red

 

9.0  INSTRUMENTATION REQUIREMENT 
9.1  Each instrument and Junction box  shall be identified by unique tag no. 

 
9.2  Pressure gauges shall be of industrial safety type with SS bourdon and solid front (pointer and 

shatter proof glass is separated from bourdon with solid disc). Dial size shall be 150mm with 
stainless steel casing. Process connection shall be ½” NPT M. Weather protection shall be 
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IP55. Pressure gauges for vibrating services like pump / compressor discharge shall be 
glycerin filled type or with pulsating dampener device. 

 
9.3  Diaphragm seal type pressure gauges shall be considered for corrosive services (if 

applicable). Diaphragm material and internals parts/ movement shall be SS316. 
9.4  Dial thermometers, in general, shall be every angle bimetallic type with 150mm dial size and 

stainless steel body parts. Weather protection shall be IP55. 
 
9.5  Level gauge glass shall be reflex or magnetic type, in general. Level gauges shall be supplied 

with pair of offset shut off valves with ball check. Level gauges shall be provided with drain / 
vent valves. Use of tubular gauges shall not be acceptable. Special care shall be taken for 
gauges on corrosive services. 

 
9.6  Pressure Transmitters and differential pressure transmitters shall be inherent motion-free 

type of the floating differential capacitance/ inductance or piezoelectric principle.  Bodies shall 
normally be in stainless steel with pressure elements in AISI 316. For Pressure elements in 
austenitic stainless steel is a requirement in hydrogen service. Two-valve/ three-valve integral 
manifold of 316 SS material in general shall be used with pressure / dP transmitter. ‘SMART’ 
type transmitters compatible with DCS will be used. Overall accuracy for Smart Transmitter 
shall be ± 0.07 % or better. Process connection shall be 1/2” NPT. 

 
9.7  Thermocouples shall be the sheathed type with high purity magnesium oxide insulation.  The 

hot junction shall be isolated from ground.   Sheath diameter shall normally be 6 mm (1/4”) 
Inconel 600 sheath material shall be used for design temperature above 400 deg. C, whereas 
ordinary SS material can be used below 400 deg. C.   The nominal wire diameter shall be 
approx. 0.19 x sheath OD. Type K thermocouples shall be used unless stated otherwise on 
drawings or specifications. All temperature elements shall be duplex type. 

 
9.8  Thermo wells shall be fabricated out of SS316 bar stock in general. Immersion length of 

thermo wells shall be standardized to 200 mm in case of pipe and 400 mm in case of vessels. 
 

9.9  Orifice plate shall be concentric square edged type. Material shall be SS316 unless special 
material is required for service. Calculations and dimensions of orifice shall be followed in 
accordance with ISO5167. Straight run requirement shall comply ASME MFC 3M or API 
chapter 14 using a beta (d/D) ratio between 0.2 to 0.7. 

 
9.10  Bypass rotameters shall be provided for local flow measurement wherever applicable. The 

assembly shall be complete with orifice assembly, interconnecting tubing and float chamber. 
The chamber material shall be SS316. Scale of rotameter shall be linear. 

 
9.11  Pressure/ Safety relief valves shall be designed in accordance with API RP 520. 

 
9.12  Control valves shall be with pneumatic diaphragm or piston operated actuators. Pneumatic 

positioner and I/P converter shall be included.   Seat leakage class shall be minimum IV in 
accordance with  ANSI  B 16.104.  Pneumatic piping and fitting shall be of stainless steel 
material. Tube size shall be 6 mm or 12 mm depending on the actuator size. Cast iron or 
ductile iron bodies shall not be used  for control valves, regulators and level instruments. 
Composite noise level shall be less than 85  dBA. Non standard sizes like 1-1/4”,2-1/2”,3- 
1/2”,5” and ratings like 125#, 250# shall not be acceptable. For valves having pipe to body size 
ratio more than 2:1, principal’s approval shall be required. Hand wheel shall be provided for 
manual operation. 
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9.13  Conductivity analysers shall be of intrinsic safe design suitable execution class specified. 
Probe  installation  shall  be  flow  through  type  with  online  replacement  facility.  Automatic 

  temperature compensation shall be available. Sensor body material shall be SS316. Integral 2  

wire 4-20 mA output transmitters shall be provided. Mounting accessories shall be included. 
Accuracy shall be ± 1% or better. 

9.14  For  pH  /  ORP  measurement,  electro-chemical  sensor with integral  transmitter  shall be 
provided.  Installation shall be flow through type with online replacement facility. Automatic 
temperature compensation shall be available. Sensor body material shall be SS316.  Integral 
transmitters shall be  2 wire 4-20 mA output type. Mounting accessories shall be included. 
Accuracy shall be ± 1% or better. 

 
9.15  Fully immersible type turbidity sensor with integral transmitter shall be provided. Installation 

shall be flow through type with online replacement facility. Sensor body material shall be 
SS316.  Integral transmitters shall be 2 wire 4-20 mA output type. Mounting accessories shall 
be included. Accuracy shall be ± 1% or better. 

9.16   Solenoid valves shall be 24 V DC intrinsic safe with stainless steel body. Coil insulation class 
shall be H as per NEMA. Vents open to atmosphere shall be provided with insect screens. 
Manual override facility shall be provided for operation from the field. 

 
9.17  Local Control Panel 

 
Local control panel and accessories, if any, shall be in the scope of package supplier. The 
design of panel shall be self supported type a n d  panel shall be fabricated out of cold rolled 
steel sheet of 4 mm thick for front and 3 mm thick for side and back and 2 mm for top. Panel 
shall be supplied integrally bolted 100 x 50 x 6 mm thick MS channel base. Ant vibration pads 
shall be provided. Cable entries shall be from bottom. 

 
9.18  Identification and marking 

 
Self adhesive  tapes or signs are not permissible  for permanent  marking  of any instrument. 
Nameplates shall be lamicoid with 6 mm minimum size black letters on white background and 
identified  with their relevant loop. Each instrument shall be fitted with a SS tag plate and shall 
contain the following information as minimum. 

 
Manufacturer’s name, serial no. and model 
Tag no. 
Sizes, 
Rating 
Range 
Certification 

 
Other  relevant  information  as  per  manufacturer’s  standard  for  proper  identification  of  the 
instruments shall be provided. 

 

10.0   ERECTION & COMMISSIONING 
 

Erection and commissioning activities at site should be carried out strictly as per the Quality 
Assurance Plan (QAP) approved by Principal. Vendor shall be responsible for obtaining the 
approval of QAP prior to start of site activities. 

 
Please refer APPENDIX-1 for instrument erection material and connection details. 

 
10.1  ERECTION MATERIAL 
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10.1.1  All erection material required for installation and commissioning of the instruments within the 
battery limit shall be included in the scope of bidder. Package vendor shall arrange 
necessary tools and tackles required. 

 
10.1.2  Junction boxes and cable glands 

Vendor shall supply junction boxes wherever required. Configuration shall be 6/ 12 inlet 
(1/2” NPT) and one outlet (1”/1.5” NPT). Junction boxes shall be of fiberglass ultraviolet 
proof / stainless steel  body and shall be weather proof to IP65 (NEMA 4X). Terminals 
shall be screwed type and certified for intrinsic safe application. Explosion proof junction 
boxes shall be used wherever required.  Cable entries shall be from bottom. Telephone 
shoe shall be provided in junction boxes. 30% spare terminals and minimum 2 nos. spare 
entry shall be available in junction boxes. Cable glands shall be double compression type 
and material shall be SS. Instrument side cable gland size shall be preferably ½” NPT M. 
 

10.1.3  Instrument Valves and Manifolds 
 

Vendor shall supply instrument valves (miniature type) and valve manifolds wherever 
required. Body material and rating shall be as per piping class or SS whichever is better 
and shall be forged type.  Valve  trim material shall be SS316 as minimum or superior as 
required by process conditions. 

 
For all DP transmitters impulse piping, 3-way integral manifolds shall be used. For 
pressure transmitters, 2 way integral manifold shall be used. Gauge cock with vent 
connection shall be used for pressure gauges. 

 
10.1.4  Impulse Tubing 

 
SS 316 tubes of size ½ “shall be used for impulse 
tubing. 

 
 
 
10.1.5  Tube Fittings 

 
SS 316 tube fittings of Swagelok / Hoke Gyrolok /Parker Hannifin make  of suitable 
ratings shall be supplied. 

 
10.1.6  Instrument Airlines fittings & Valves 

 
All pipes and pipe fittings for airline shall be of SS304 material. Tubes for airlines shall 
be SS304  and size shall be 6 mm or 12 mm with thickness of 1 mm. Vendor shall 
supply Swagelok  /  Parker  Hannifin  type  compression  fittings  of  SS316  material.  The  
ferrule hardness shall be greater than 90RC. 

 
10.1.7  Cable trays. 

 
Aluminium perforated cable trays of 3 mm thickness with aluminium cover shall be used. 
Suitable cable clamps made of aluminium shall be supplied for binding the cables at 
every 
500mm. Nut and bolt material shall be of stainless 
steel. 

 
10.1.8  Instrument support/structural steel 
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Vendor shall supply instrument stands, stanchions and other structural steel material 
required for supporting the cable trays, impulse lines and instruments.  

 
10.2  INSTALLATION 

 
 
10.2.1  All direct mounted instruments like thermocouple, thermo well, temperature gauges, 

pressure gauges;  pressure  switches  etc.  shall  be  installed  in  such  a  way  that  they  
have  better readability and accessibility. Location of the instrument shall be selected in 
such a way that their axis is 1.4 Meter from the floor of the platform. Package vendor shall 
provide all the necessary platforms and ladders for maintenance of the instruments. 

 
10.2.2  Local instruments that are not line mounted shall have instrument support securely anchored, 

of rigid construction and ¼” hole above the base plate. Plug and seal at the top of the pipe 
to prevent water entry. If possible, multiple instruments in a close proximity may be supported 
by a common support. 

 
 
10.2.3  All capillary type instruments shall have proper capillary support to protect capillary 

against mechanical damages.  All capillary type instruments shall have 3” flange of rating 
300#RF. 

 
10.2.4  All pressure, differential pressure instruments shall be provided with block and bleed, bypass, 

drain/vent valves etc as per the installation sketches approved  by owner and shall have 
accessibility. 3 way manifold for flow transmitters shall be integral type. 

 
10.2.5  All primary piping (impulse lines) shall have a slope of 1:10 on the horizontal run. 

 
10.2.6  All welding shall be carried out as per the relevant code with proper electrodes.  Any testing 

(non-destructive) like DP test on root weld and final weld shall be carried out as applicable.  All 
consumables shall be part of vendor’s scope of supply.  Any pre or post weld treatment as 
required by the codes shall be carried out. High pressure lines shall be provided with minimum 
joints. 

 
10.2.7  Welded areas, drilled holes and pipe thread on galvanised pipe stands shall be prepared 

and spread with cold galvanisation. 
 
10.2.8  All threaded joints by Teflon tapes only. 

 
10.2.9  All impulse lines shall be supported at regular intervals with ‘U’ clamps. 

 
10.2.10  Instrument drain/vent connections shall be piped to safe area like OWS (oily water sewer) or 

above pipe racks to avoid accumulation of hazardous fluid in the plant atmosphere. 
 
10.2.11  All level gauges/transmitters  to be provided with drain connection at ground level. External 

standpipe shall not be used for level measurement of fluid services below – 40°C. 
 
10.2.12  Steam tracing, wherever required, shall be carried out by 6mm OD 1mm thick SS tubes, and 

condensate traps shall be provided to collect all the condensate and shall be piped to the 
nearest pipe drain funnels. 

 
10.2.13  All tubes/cables shall be properly laid on cable trays, which shall be supported at regular 
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intervals. 
 
10.2.14  Separate routing or physical separation shall be maintained between signal cables and 

shut down/power cables. 
 
10.2.15  Wherever intrinsically safe system cabling is employed the minimum separation of 200mm 

shall be adhered to between IS and Non-IS signal cables. 
 

 
10.2.16  Instruments  in steam,  liquid or condensing  services  shall be located  below the process 

connection.  For  gas  and  non-condensing  vapours,  instruments  shall  be  located  above 
process points. 

 
10.3  TESTING AND CALIBRATION 

 
10.3.1  All  impulse  lines  shall  be  properly  flushed  after  isolating  both  the  instrument  and  

the vessel/piping. Online instruments should be removed / isolated during flashing of lines. 
 

10.3.2  All impulse line shall be tested hydraulically at 1.5 times the maximum operating pressure. 
Ensure that instrument and vessel/piping is isolated during this test. 

10.3.3  In case of special conditions where hydro testing is not permitted due to service 
conditions, the impulse lines testing shall be carried out by using air or nitrogen. 

 
 

10.3.4  All  external  cage  type  level  instruments  shall  also  be  tested  up  to  1.5  times  
operating pressure. 

 
10.3.5  After pressure testing, all these impulse lines shall be drained and dried with dry air to 

remove any moisture. 
 

10.3.6  Instrument airline will be service tested only for any leak after pressurizing and  isolating the 
main root valve, by soap solution. 

 
10.3.7  All instrument cables shall be tested for continuity and insulation. While megger is used 

for insulation testing, ensure that instruments and zener barrier are isolated at both ends. 
 

10.3.8  All instruments supplied by the vendor shall be calibrated using proper test equipment . 
 

10.3.9  All instruments shall be calibrated for 0%, 25%, 50%, 75%, 100% and vice versa. 
 
10.3.10   All temperature gauges shall be calibrated using temperature baths. 

 
10.3.11   All thermocouples shall be calibrated as per instrument ranges. 

 
10.3.12   All transmitters shall be calibrated as per instrument ranges. 

 
10.3.13   All  displacer  type  level  transmitters  shall  be  calibrated  with  water  or  suitable  fluids  

and corrected for specific gravity. 
 
10.3.14   All alarm and trip switches shall be calibrated over the entire range and finally set and 

checked for alarm trip/points and reset points as per the alarm/trip set point schedule.   
After setting these shall be sealed. 
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10.3.15   All control valves prior to stroke checking shall be externally cleaned thoroughly.   The full 
stroke of  valve shall be checked  for opening  and closing.  Any adjustments required 
for obtaining full stroke and reducing hysterisis shall be carried out. 

 
 
10.3.16   Bubble tight shut-off control valves and shut down valves shall be checked for seat leak 

test and gland leak test. 
 
10.3.17   Solenoid valve shall be checked functionally for its operation. 

 
10.3.18   Safety valves and relief valves shall be set/tested by using dry air/nitrogen, leakage, if 

any, shall be removed by proper lapping of seat and disc. 
 
10.3.19   All field instrument shall be calibrated as per the manufacturer’s instruction. 

 
10.3.20   After performing the calibration of all instruments, the entire loop shall be checked for 

proper operation through principal’s DCS system. 
 
10.3.21   The entire shut down scheme shall be simulated from the process trip switches and the 

scheme shall be tested for its proper operation through principal’s ESDS,  prior to start up 
of the unit. 

 
 

10.4  COMMISSIONING 
 
 

10.4.1  This activity shall be carried out in a systematic manner so as to avoid any accident to 
plant and operating personnel as per the agreed procedure between vendor and owner. 

 
10.4.2  During the plant start up all the instruments calibration, controller alignment, trip point 

settings shall be trimmed so as to meet the operation requirement. 
 
 

11.0  SPARES 
 
 

Spares shall be considered along with main supply for the instrumentation within battery 
limit. Bidder shall quote unit rates of spare in the bid. However actual quantity shall be 
decided by principal at the time of order. 

 
Please refer attachment “Spare Guidelines For Instruments “document no. (PC94-PNIN-
SP-01) for the details of spares requirements. 

 
 

12.0  TESTING AND INSPECTION 
 

All instruments and accessories shall be inspected & tested to ascertain that the supply is 
in accordance with approved specification. The inspections & tests shall not relieve the 
supplier/ manufacturer from his responsibilities for materials and the performance of the 
equipment supplied. 

 
Within two weeks of receipt of the Letter Of Intent (LOI) /order, vendor must contact the 
Inspection Agency specified in the order and finalise with them the Quality As surance Plan 
(QAP) for carrying out Inspection and test.  

 
In absence of any Inspection Agency the vendor must submit the quality Assurance Plan 
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for principal’s approval.  All  tests,  in  such  cases,  shall  be  conducted  by  original  
equipment manufacturer’s quality department and the results of tests shall be forwarded 
alongwith the supply. 

 

Procedure and extent of tests shall be governed by QAP mutually agreed between the 
package vendor and principal’s inspection authority. 

 
No assembly shall be shipped until all the required tests are successfully completed and 
certified “Cleared for despatch” by the inspection authority. 

 
13.0  PACKAGING AND IDENTIFICATION 
13.1  Instruments shall be packed in order to protect them from moisture, rain, rust, corrosion and 

vibration  so  as  to  withstand  numerous  handling  during  sea  /  air  voyage  and  inland 
transportation and  ensure their safe arrival and storage at plant site during full guarantee 
period without any risk of corrosion, rusting or corrosion due to humid and hot climate. 

13.2  Items shall  be packaged  to prevent  damage  due  to rough  handling.  Items  in the  same 
packaging shall be separated using wooden strips or suitable material to prevent the damage 
due to rubbing. 

13.3  All items shall be free from dust and moisture or any foreign matter before packaging. All 
Items /components shall be sleeved in polyethylene and heat-sealed or packed in waterproof 
vapour-tight  package.  Ends  shall  be  protected  and  openings  shall  be  sealed  to  prevent 
ingress of moisture or foreign particles. 

13.4  Items subject to damage by water or humidity shall be packed in waterproof vapour tight 
containers. 

 
 

13.5  Spares shall be packed separately with proper marking as “SPARE“. 
 

13.6  Knocked down items shall be packaged and shipped together to the possible extent. 
 

13.7  Electronic instruments shall be given additional protection against the dust and moisture and 
shall be wrapped in opaque airtight plastic cover secured with tape as applicable. 

 
13.8  Anti corrosive material coating shall be applied wherever applicable to avoid rusting of the 

exposed parts and internal surfaces shall be protected by vapour inhibiters. 
 

13.9  All crate, skids and palates shall be suitable for use with forklifts and shall be suitable for rail, 
truck, barrage or ship transport. 

 
13.10   Shipping details indicating order reference shall be applied to the top and two opposite sides 

of the package. 
 

13.11   Lifting instructions, caution signs, lifting locations shall be clearly marked on the shipment. 
Fragile areas shall be marked as “DO NOT LIFT HERE”. Items with weight more than 9000 
KG shall be marked with “CENTRE OF GRAVITY”. 

 
13.12   Pictorial signs like “FRAGILE”, “ THIS SIDE UP”, “KEEP DRY”, “SLING HERE”, “ STORE 

IN AIR CONDITIONING ENVIRONMENT ” etc. shall be properly stencilled on the package as 
per the national  language of country of origin and destination. Size of symbols shall be in 
proportion to the size of consignment. 

 
 

14.0  INSTRUMENT SUB VENDOR 
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All instrumentation covered in the package vendor’s scope, shall be supplied as per the 
instrument vendor l ist attached with  this  document.  For  items  not  indicated  in  the  list, 
principal’s approval shall be required. 

 
 

15.0  DOCUMENTATION 
 

Please refer documentation schedule attached elsewhere.
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APPENDIX-1 
 
INSTRUMENT ERECTION MATERIAL AND CONNECTION DETAILS 
 

 

Inst Code 
 

Inst Type 
 

Connection Size Inst conn. 
 

Remarks 
  On Pipe On Vessel Size  

PS Pr.Switch 0.75" THD 1.50" FLG 0.5" THD 0.75" by piping 

PD(T, I) Diff. Pr. Trans. 0.75" THD 1.50" FLG 0.5" THD 0.75" by piping 

PI Pr. Gauge 0.75" THD 1.50" FLG 0.5" THD 0.75" by piping 

PP Pr. Point(Test) 0.75" THD 1.50" FLG -- 0.75" by piping 

PT Pr.Trans. 0.75" THD 1.50" FLG 0.5" THD 0.75" by piping 

AE Analyzer point 0.75" THD 1.50" FLG 0.5" THD 0.75" by piping 
   4" FLG 4" FLG Flue Gas Duct 

LC Level Control -- 1.50" FLG 1.50" FLG  

LG Level Gauge -- 1.50" FLG 0.75" FLG 0.75" FLG by piping 

LS Level Switch -- 1.50" FLG 1.0" FLG 1.0" FLG by piping 

LT Level Trans -- 1.50" FLG 0.5" THD 0.75" by piping 

LT(DISPL) Level Gauge -- 1.50" FLG 0.75" FLG 0.75" FLG by piping 

FT Flow Trans 0.5" THD -- 0.5" THD  

TI Temp. Gauge 1.50" FLG 1.50" FLG 1.50" FLG  

TE Thermocouple 1.50" FLG 1.50" FLG 1.50" FLG  

Remote Seal All Type 3"FLG 3" FLG 3"FLG  

Stand Pipe Level Inst.  2" FLG   
 
 
 

Erection material 
Connection between tapping point to instrument through SS 316 tubing and tube fittings of Swagelok / 
Hoke Gyrolok /Parker Hannifin make . 

 
All nuts, bolts & gaskets under piping scope., 
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DRAWING & DOCUMENTATION SCHEDULE 
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Sl.No Description 
With 
Bid  
(Y/N) 

For 
Review/ 
Approval  

For 
Information 

Final/ 
Approved
/ As-built 

1 Drawing & document schedule Y Y  Y 

2 Instrument Index N  Y  

3 Instrument sizing calculations (control 
vales, safety valves & flow elements) 

N  Y  

4 Utility requirements Y  Y  

5 Instrument specification/ data sheets for 
critical items 

N Y  Y 

6 Level sketches N  Y  

7 Material Requisition N Y  Y 

8 Purchase Requisition N  Y  

9 Vendor Drawings N  Y  

10 Functional Schematic N  Y  

11 Power supply distribution N Y  Y 

12 Wiring diagram for panels N  Y  

13 Junction box detail N  Y Y 

14 Configuration diagram N Y  Y 

15 I/O assignment N Y  Y 

16 Instrument cable schedule N  Y  

17 Instrument location plans N  Y  

18 Instrument installation drawings N  Y  
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19 Bill of material for installation items N  Y  

20 Spare part list for : N    

21 a. Mandatory  Spares   Y  

22 b. Start up & commissioning   Y  

23 Inspection & test procedures N  Y  

24 
Complete catalogues with part list for all 
vendor supplied instruments, control 
etc. 

N  Y  

25 Installation, operation & maintenance 
manuals 

N  Y  

26 As Built Drawings   Y  

27 System Architecure Y  Y  

28 Hazardous Area Classification Drawing N Y Y Y 

29 Guarantee Certificate Y  Y  

30 Instrument test certificates and 
calibration reports 

N  Y Y 

 
NOTE: Drawing/Documents which are applicable for this job, shall be submitted by the 
bidder as per above schedule. 
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SPARE GUIDELINES  

FOR INSTRUMENTS 
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1.  Vendor shall quote commissioning spares as well as maintenance and 2 years operation & 
maintenance spares.  The  list  of  spares  for  (whichever  is  applicable  with  package  unit) 
instruments indicated here is a broad guideline, which will not limit the scope of supply. Vendor 
shall also include other spares for commissioning & 2 years normal operation maintenance. 

 
2.  Vendor shall quote all types of cards, subassemblies and general consumables, wherever 

applicable. 
 

3.  Electronic instrument spares must consist of power supply system and other component, 
fuses etc to the extent of 15%, if not otherwise specified. 

 
4.  Vendor shall quote unit price of the spares alongwith the main instrument in the offer. Spares 

and their quantity will be decided by principal prior to placement of order. 
 

5.  The vendor of package unit shall also include 30% spares of erection material such as fittings, 
isolation valve / drain valve, pipe, tubes, cable, clamps, Junction boxes, compression fittings, 
spare ferrules for compression fittings etc. in their scope. These spare erection materials shall 
be clearly indicated separately in the Bill of Materials. 

 
6.   In  case  of  special  cables  such  as  cables  between  transducer and preamplifier (speed, 

vibration, pH etc.) 100% spare cables with end connection (if any) shall be provided by the 
vendor. 

 
7.   Instrument consumed during commissioning and guarantee period shall be replaced free of 

cost by package vendor. 
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SL 
NO 

ITEM 2 YEARS OPERATION 
& MAINTAINACE

COMMISSIONING 
SPARES

1 Dial Thermometer 10%(min.1 each range/size) 1 of each range 
2 Displacer type level transmitter 

for each model 
a) Relay assembly./Electronic 
Head 
b) Torque tube assembly c) 
Nozzle assembly 
d) Restriction orifice assembly 

 
e) ‘O’ rings/gaskets 
f) Other recommended spares g)
Float & chain/link assembly 

2 set 
 
1 set 
1 set 
1 set 

 
5 sets 

 
1 set 
1 set 

1 set 
 
- 
- 
- 

 
2 sets 

 
 
1 set 
 

3 Pr. & DP Transmitter 
1.Complete Transmitter a)  
Sensor module 
b) Circuit board of each type c) 
Set of ‘O’ rings,gaskets 
& adjustable screws/pots d) 
Clamps 
e)Manifolds f)Loop 
calibrator 

10%(min.1 each) 
10%(min.1 each) 
10%(min.2 each) 
20%(min.5 sets) 

 
5% (min.3) 
5% (min.3) 
2 nos. 

10%(min.1 each) 
10%(min.1 each) 

 
20%(min.5 sets) 

 
10%(min.5 each) 
5%( min. 2) 
2 nos. 

4 I/P Converter 
Complete I/P converter 10%(min.1 ) 

 
5% (min.1) 

5 Level Gauge 
For each model 
a) Reflex glass with gasket b) 
Transparent glass with 
gasket 
c) Bulb for illuminator 

 
 
20 % 

 
20 % 
20 % 

 
 
 
5% 

 
5% 
5% 

7 Level Switch 
Float assembly Contact 
assembly 
 Unit spare 

 
2 sets 
4 sets 

1 set each 

 
- 
2 sets 

- 

8 Pressure Gauge 10%(min.1 each range) 1 of each range 

9 DP Gauge 10%(min.1 each range) 1 of each range 

10 Pressure Switch 10%(min.1each 
range/model) 

1 of each model 
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11 Thermocouple assembly/RTD a) 
Element assembly for each 
type/immersion length 
b) Terminal Block Assembly c) 
Thermowell 
d) Thermowell of special 
material 
e) Element for high 
temperature/corrosive service 

10% (min.2) 
10% (min.1) 
10% (min.1) 
100% 

 
100% 

10% (min.1) 
10% (min.1) 
- 
10% (min.1) 

 
10% (min.1) 

12 Control Valve (Globe) If 
Applicable 
for each tag 
Gland packing 
Gaskets (body,bonnets etc) 
Piston/seal rings for balanced 
cage guided valve 
seat ring 
Complete trim include 
seating,plug and stem 
assembly 
Soft seating/Lining, if any 
COMMON SPARES 
Actuators Diaphragm of 
different sizes 
‘O’ rings for piston actuator 
Positioners Complete 
positioner Recommended 
spares kit Solenoid valves 
Complete solenoid valves 
Solenoid valve coils Repair 
kit 
MISCELLANEOUS SPARES 
Accessories such as air 
lock,valves, volume 
boosters,limit switches, check 
valves, I/P converter, fittings, 
tubing for actuators. 
Any other spares 
recommended by 
Manufacturer. 

4 sets 
4 sets 
2 sets 

 
1 set 
1 set 

 
 
 
2 sets 

 
 
 
10% (min.2) 
10% (min.2) 

 
10%(min.1 each) 
10%(min.2 each) 

 
10%(min.1 each) 
10%(min.1 each) 
10%(min.1 each) 

 
10%(min.2each) 

 
 
 
 
 
 
1 set 

6 sets 
4 sets 
4 sets 

 
1 set 
1 set 

 
 
 
5 sets 

 
 
 
10% (min.2) 
10% (min.2) 

 
10%(min.1 each) 
20%(min.5 each) 

 
10%(min. 1 each) 
20%(min.2 each) 
20%(min.2 each) 

 
10%(min.2each) 

 
 
 
 
 
 
1 set 
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 b) ‘O’ ring 

c) Pressure seal d) 
Spiral pin 
e) Cage lock 
f) Plug with stem g) 
Plunger 
h) Cage 
i) Balancing cylinder 

4 sets 
4 sets 
4 sets 
1 set 
4 sets 
4 sets 
1 set 
1 set 

2 sets 
2 sets 
2 sets 
2 sets 
- 
- 
- 
- 

13 Butterfly Valve for 
each tag Gasket 
Piston ring 
Packing Seat 
ring Trim 
Solenoid Valve ( Complete 
unit) 
Limit switch ( complete unit) 

 
 
2 sets 
2 sets 
2 sets 
1 set 
1 no. 
10% 

 
10% 

 
 
 
2 sets 
2 sets 
2 sets 
1 set 
- 
1 no. 

 
1 no. 

14 Orifice Assembly For 
each tag Gasket 

 
 
4 nos. 

 
 
 
1 no. 

15 Rotameter 
For each type/ model Indicator 
assembly (pointer, cover & 
gasket) 

 
 
 
10 % 

 
 
 
 
- 

16 Magnetic flowmeter 
Complete electronics Set 
of fuse 

1 set 
1 box 

 
- 
1 box 

17 Ultrasonic flowmeter 
a) Sensor 
b) Amplifier / power card 
c) Set of ‘O’ rings & gaskets d) 
Other spare parts 
recommended by manufacturer 
e) Safety valve unit for critical 

equipment. 

1 no. 
1 set 
2 sets(tag wise) 

 
1 set 

 
1 set each 

 
- 
- 
1 set(tag wise) 

 
1sets 

 
1 set each 

18 PLC 
Hand held calibrator Bus 
interface unit Discrete Input 
module Discrete Output 
module Analog Input 
module Analog output 
module Power supply 
module Relays 

 
1 no. 
1 no. 
3 nos. 
4 nos. 
1 no. 
1 no. 
1 no. 
5 nos. 

 
1 no. 
1 no. 
1 no. 
1 no. 
1 no. 
1 no. 
- 
1 no. 
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