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FOREWORD





Introduction to BP Group Recommended Practices and Specifications for Engineering





The Introductory Volume contains a series of documents that provide an introduction to the BP Group Recommended Practices and Specifications for Engineering (RPSEs).  In particular, the 'General Foreword' sets out the philosophy of the RPSEs.  Other documents in the Introductory Volume provide general guidance on using the RPSEs and background information to Engineering Standards in BP.  There are also recommendations for specific definitions and requirements.





Value of this Guidance for Specification





There is at present no internationally recognised standard covering electrical and instrument requirements specifically for rotating machinery.  This document is therefore written as a stand-alone Specification which can be attached to the appropriate BP Specifications for machinery.





Application





This Guidance for Specification is intended to guide the purchaser in the use or creation of  a fit-for-purpose specification  for  enquiry or purchasing activity.





Text in italics is Commentary.  Commentary provides background information which supports the requirements of the Specification, and may discuss alternative options.  It also gives guidance on the implementation of any 'Specification' or 'Approval' actions.





This document may refer to certain local, national or international regulations but the responsibility to ensure compliance with legislation and any other statutory requirements lies with the user.  The user should adapt or supplement this document to ensure compliance for the specific application.





Specification Ready for Application





A Specification (BP Spec 130-2) is available which may be suitable for enquiry or purchasing without modification.  It is derived from this BP Group Guidance for Specification by retaining the technical  body unaltered but omitting all commentary, omitting the data page and inserting a modified Foreword.





Feedback and Further Information 





Users are invited to feed back any comments and to detail experiences in the  application of BP RPSEs, to assist in the process of their continuous improvement.





For feedback and further information, please contact Standards Group, BP Engineering or the Custodian.  See Quarterly Status List for contacts.


�
1.	GENERAL REQUIREMENTS


1.1	Where vendors' standards are called for by the data sheets, the appropriate standard used by the vendor shall be detailed at the time of tendering.





1.2	All apparatus for use in hazardous areas shall be certified by a nationally recognised certifying authority.





Recognised certifying authorities are listed in IEC 79-0. 





1.3	Purging or pressurising of control equipment panels as a method of complying with the safety requirements for equipment used in hazardous areas shall only be applied where no practical alternative exists.





Purging or pressurising has proved difficult for servicing and maintenance, i.e. entry necessitates either a hot work permit, or purging time before re-energising electrics.  Also, enclosed panels and cabinets can be very difficult to seal.





1.4	The degree of ingress protection (IP) of all electrical equipment shall meet or better the following specifications as defined in IEC 529:-





Offshore	All locations external to equipment enclosures IP55





Onshore 		Outdoor locations	IP54


On/Offshore	I	ndoor locations	IP42





Between adjacent compartments in electrical apparatus   IP40





In addition, any control panels specified for outdoor installation shall be designed to shed rain water and prevent the accumulation of standing water on any part of the enclosure.





1.5	The vendor shall provide the purchaser with a list of proposed manufacturers of instruments and control equipment.





This list shall primarily be used by the purchaser to ensure that quality equipment is used. It may also have a secondary use to achieve standardisation across the project.





However, certain makes or marks of gas turbine are standardised and changing the supplier of the instruments will be expensive and/or extend deliveries. In these cases the vendor's standard may be accepted.








2.	INSTRUMENT REQUIREMENTS


2.1	General


2.1.1	Instrumentation shall be in accordance with API RP 550 and other requirements as detailed in this Specification.





2.1.2	The tagging of instrumentation shall be in accordance with ISA�S5.1.  





2.1.3	Flow indication sight glasses shall be used only for the following services:-





(a)	Cooling water.





(b)	Lubricating oil at atmospheric pressure (e.g. bearing drain lines).





Sight glasses in lines which will run full of liquid shall be of the type having a flow indicator (e.g. flapper or ball).





2.1.4	All locally mounted instrumentation and associated valves shall be installed so as to be readily accessible from grade or permanent platforms.





2.1.5	Where close fitting acoustic enclosures are used, the instrumentation shall be located external to the hood except for devices such as temperature sensors and vibration probes.   Sensors located under the enclosures shall be readily accessible for maintenance, calibration and replacement without the necessity to remove the complete enclosure.





All field instruments shall be protected from damage and corrosion, but manufacturer's finish shall not be over-painted.





It should be noted that instruments located under a hood may be subject to a different area classification from those located outside.





2.1.6	Local indicators shall be not less than 100 mm (4 in) diameter.





2.1.7	Where a blind transmitter is used in a control loop and local manual override of the control valve is required, local indication of the measured variable shall be provided visible from the control valve.  Similar provision shall be made where an indicating transmitter is not visible from the control valve.





2.2	Temperature Measurement


2.2.1	Bimetallic dial thermometers with variable head orientation should be used for local indication. Where greater accuracy is necessary, liquid-filled or vapour-pressure types shall be used.  Filled systems may also be used for improved operator accessibility to the display.





Bimetallic dial thermometers are considered unlikely to have an accuracy of better than +/- 1%. This is acceptable for local indication on rotating machinery.


 


2.2.2	Bimetallic or filled bulb systems shall not be used for control, alarm or protective purposes.





Both bimetallic and filled bulb systems can fail without giving any indication of such failure.  This could result in a potentially unsafe condition.





2.2.3	Capillaries shall be armoured and supported throughout their length.





2.2.4	Insulated-tip thermocouples or resistance thermometers shall be used for temperature measurement for panel and remote indication, recording or control.





Resistance thermometers are preferred in the range -100�symbol 176 \f "Symbol"��C to +100�symbol 176 \f "Symbol"��C (�148�symbol 176 \f "Symbol"��F to +212�symbol 176 \f "Symbol"��F).   





2.2.5	Resistance thermometer elements shall comply with IEC 751 (BS 1904) and have a resistance of 100 ohms at 0�symbol 176 \f "Symbol"��C (32�symbol 176 \f "Symbol"��F).





2.2.6	Thermocouples and resistance thermometers forming part of trip devices shall include element failure protection.  The action on failure shall initiate an alarm but shall not cause a trip.   





2.2.7	Flanged thermowells shall be used for process fluids.





Refer to Figures 6 and 7 for acceptable flanged thermowells.  Preferred installation details are shown in Figure 8.  Where Figure 8 arrangements are not practicable, non-preferred installation details are shown in Figure 9.





Threaded thermowells may be used for auxiliary systems such as low pressure oil systems and cooling water systems. 





2.3	Pressure Measurement


2.3.1	Pressure instruments which measure pulsating pressure shall be fitted with pulsation dampers.





2.3.2	Pressure instruments on LPG service shall be fitted with a 1.4 mm restriction orifice mounted between flanges immediately downstream of the process block valve(s).





For local gauges, local controllers and similar equipment on process and for duties rated at class 900 and above pressure elements should be in accordance with BP Group GS 130-4.





Pressure elements should not be operated above 75% of their maximum range when measuring a steady pressure, or above 60% in the case of fluctuating pressures.





Gauges for the measurement of differential pressure should be of the bellows or diaphragm type.  Dual element gauges should only be used when the differential pressure exceeds 10% of the available static pressure.





2.4	Level and Contents Measurement


2.4.1	Local level-gauge glasses on pressure service shall have means for isolation and be fitted with safety shut-off check valves which prevent fluid release on glass failure.   Gauges for cold service shall be of non-frosting type.





In the UK, glasses should conform to BS 3463. Elsewhere designs should be of equivalent standard.





This clause does not preclude the use of other devices such as magnetic follower gauges.





2.4.2	For unspared machinery where continuous operation is required, displacer and ball type instruments in externally mounted chambers shall be used. Both types of instrument shall be glandless. Internally mounted level indicators may be used in sump tanks and oil reservoirs, provided the installation allows removal for maintenance on-line.





Chambers should be designed with side entry upper connections.  Bottom entry lower connections shall be used on dirty service, e.g. steam turbine condenser level.  Refer to Figures 1, 2 and 3 for acceptable level instrument arrangements.





2.4.3	Integral lighting shall be provided for through-vision gauge glasses.





2.5	Control Valves


2.5.1	All control valves shall be flanged.





This is part of the API code. Some package vendors will supply screwed body valves on small line sizes as part of their standard package. This should be avoided where possible but can be acceptable as part of a standard package such as a gas turbine or air compressor, provided mechanical protection is furnished to prevent unscrewing. 





2.5.2	Control valve noise shall not cause the overall noise specification for the machine to be exceeded.





Low noise designs of valve are preferred to those incorporating sound-absorbent features.





2.5.3	Control signals shall be 0.2 to 1.0 bar (ga) (3 to 15 psig).  Valve actuators shall be sized for an operating air pressure not greater than 4 bar (ga) (60 psig).





2.6	Instrument Air Systems


2.6.1	The air supply to package mounted instruments shall be through individual isolating valves and filter/regulator sets supplied by the vendor.





2.6.2	Instrument air tubing shall be PVC covered copper or Type 316 Stainless steel. Stainless steel shall be used for offshore applications.


   


Where sheathed tubing is used, any exposed sections of copper tube adjacent to a fitting should be sheathed by the use of a fitting with a secondary seal, or by using a separate shroud for the fitting and pipe.





*	2.6.3	The vendor shall advise the purchaser for approval of the proposed manufacturer of compression fittings.





Compression fittings across the total project should be standardised for reasons of safety. However standard designs sometimes employ particular makes of fittings which cannot be changed out at reasonable cost or acceptable impact on delivery. These may be acceptable, but their existence shall be recorded.  For further information refer to BP Group GS 142-13.





2.6.4	Pneumatic connections shall be threaded API.





2.7	Connections to Plant and Instruments


2.7.1	Process connections on instruments shall be NPS 1/2 (DN 15) threaded API male or female.





This is a general requirement. However standard designs sometimes employ smaller connections which cannot be changed at reasonable cost or acceptable impact on delivery. These may be acceptable, but their existence shall be recorded.





2.7.2	Pressure tappings shall be minimum 3/4 in. or where there is a risk of blockage 1 in.





Refer to Figures 4 and 5 for acceptable pressure instrument connections.





2.7.3	All instrument tappings to instruments and controls shall be provided with isolation valves, to line specification, to permit maintenance and testing.





2.7.4	Valved vent and/or drain connections shall be provided for all instruments and controls.








3.	ELECTRICAL REQUIREMENTS


3.1	Motors


3.1.1	Each motor shall have a stop push button positioned adjacent to the motor for emergency use. The push buttons shall be of the stay put type and shall be provided with a guard to prevent inadvertent operation.





Requirements for stop, start, hand/auto, local/remote or field ammeters should be detailed in the package specification.  Any special requirements for locking push buttons or shrouded buttons should also be given as specific requirements.





3.2	Lighting


3.2.1	Where lighting is required the vendor shall submit full details of his proposed standard scheme at the time of tendering.





Illumination of machinery skids is normally provided by the purchaser's plant lighting scheme. However if lighting is required salient points in review of the vendor's tender submission are:





(a)	Illumination levels proposed at control panels, switch boards and access areas.  Refer to the CIBS code for interior lighting.





(b)	Adequacy of emergency lighting for safe shutdown and personnel access/escape.  Refer to BS 5266.





Factors to be considered in determining the suitability of vendor lighting units are:-





(i)	Is the certification affected by the extremes of temperature specified on the data sheets, especially for battery backed units?





(ii)	Does the scheme allow removal of individual fittings for maintenance while allowing the remaining fittings to be safely operated?





(iii)	Does the scheme allow testing of emergency fittings on�line?





(iv)	Do the fittings specified require special lamps or will site standard lamps be acceptable?  Does the package contain sufficient fittings to make stocking of special fittings and lamps economic?





(v)	Accessibility for maintenance.





3.2.2	Enclosures which personnel may enter for operation or on-line maintenance shall have emergency lighting.





3.3	Power Supplies 


When the vendor's scope of supply includes the provision of power supplies within the package the proposed scheme shall be detailed in the tender.





Secure static AC and DC power supplies: BP Group GS 112-10 and BP Group GS 112-11 provide useful guidance in assessing the vendor's scheme at the bid review.








4.	PROTECTIVE SYSTEMS


4.1	General Requirements


4.1.1	Interface logic signals with other equipment shall be by volt-free contact suitable for operation at voltage and current levels required by the connected system, and specified on the data sheets.   





The basis for design of protective instrumentation excluding switchgear shall be:-





(a)	Contacts closed and systems energised for healthy running condition.





(b)	Contacts open with relay coils and solenoid valves de-energised for shutdown or alarm.





(c)	An 'energise to discharge' control action shall be provided for fire and gas detection logic and release of any fire extinguishant.





Details regarding fire and gas protection systems for gas turbines are given in BP Group GS 134-12, which may be appropriate, but this must be checked.   If fire and gas protection equipment is required for other machinery, special consideration is necessary.





Any protection required for radio frequency interference shall be discussed and agreed with the vendor.





The effect of radio frequency interference may need to be considered as part of the overall installation.





4.1.2	Protective systems, their associated sensing and actuating devices and their connections to the machine shall be physically separate from all other control and alarm equipment.





4.1.3	For programmable systems, functions capable of being adjusted by the user shall be protected by password or hardware key. Where programmable systems are used, the basic machine emergency safety shutdown facilities shall be independent from, and bypass the programmable system.





Factors relevant to the suitability of software are given in the following list:-





(i)	Can the manufacturer provide evidence of safety assessment?





(ii)	Does the manufacturer have significant experience in the manufacture and maintenance of similar programmable electronic systems?





(iii)	Does the manufacturer provide competent technical support?





(iv)	The method of programming should be easily understood.





(v)	Procedures should be provided for ensuring that spares which contain software in permanent memory (firmware) are compatible with any existing programmable electronic systems software.





(vi)	The installed software should be easily retrievable for checking.





(vii)  	There should be formal procedures for changes to software.





4.1.4	Local stop buttons shall 'stay-put' in the stop position and require manual release to return to the running position.   They shall be of a type that prevents inadvertent operation.  They shall operate the motor contactor or hydraulic trip valve directly, by-passing any logic system.





4.1.5	Facilities shall be provided to allow remote tripping from the purchaser's protective system logic.  





In the event of shutdown which would cause total electrical isolation of the machinery package, DC lube oil pumps used for the emergency cooldown of gas turbine bearings should be kept running, if this is essential to prevent damage.  This safeguards against damage from spurious shutdowns.  BP Group GS 134-12 gives guidance on DC equipment design and enclosure fire suppressant durations required in these circumstances.





This requirement does not abviate the need for local emergency stop controls for DC pumps.





4.2	Test Facilities


4.2.1	Trip override key switches shall only be provided to enable testing of sensors and logic where off-line testing is not possible without disruption to overall plant operation.   Override switches shall not be fitted to manual or emergency stop buttons. In the override position, operation of the sensor shall operate the associated trip alarm, but shall not initiate a trip.  Operation of the trip circuit shall be proved during test.  The key shall be retained in the override position.





Typical situations where override switches will be permitted are single train systems. When overriding a trip for test purposes, the trip function is obviously inoperative for the duration of the test.  This is usually acceptable.  If it is not acceptable, some redundancy will be required in the trip system. 





4.2.2	An alarm shall be provided for the attention of the operator in the control centre of the existence of an override. Where local panels are provided this shall also have indication and shall be of distinctive colour to differentiate from other indications.





Where connection is to be made to a central control facility consideration should be given to individual repeat alarms for each override.





4.3	Alarm Systems


4.3.1	Where a machine control panel is provided an alarm or trip condition shall be indicated on the panel.  A statement of the alarm or trip condition shall be shown. Alarm sequence shall include a 'first out' system.  'First out' systems shall include manual emergency trips, any remote trips and any electric motor protection trips.





4.3.2	Repeat contacts shall be provided for remote indication of alarm and shutdown. Where group repeats are agreed, any subsequent fault shall reactivate the group alarm.





The purchaser should consider if remote accept facilities are required (will depend on plant layout).





4.3.3	Colours of displays and indicating lights shall be as follows:-





(a)	Magenta shall be an indication of a shutdown trip having occurred.





(b)	Orange shall be an indication to the operator that urgent action is required.





(c)	White shall be an indication to the operator that some other process condition has arisen which requires his attention.





4.3.4	Alarm system logic shall be such that irrelevant alarms (e.g. an alarm activated when a machine is deliberately off-line) are inhibited on any remote display.





4.4	Sensors and Actuators


4.4.1	Mercury bottle switches shall not be used on detecting systems.





4.4.2	All inductive devices (e.g. solenoids and relay coils) shall have suitably rated suppression diodes connected directly across the coil.





4.4.3	Each shutdown device, system or actuator, as applicable, shall be individually fuse protected.





4.4.4	Solenoid valve systems that shut a machine down shall require local manual resetting, independent of any logic system reset, before they can be returned to the healthy position.  'Lock-out' after shutdown shall be by electrical latch.





Some mechanical latch mechanisms may be manually reset whilst the trip condition remains. They will not hold in, but nevertheless a dangerous condition could exist momentarily.








5.	ELECTRICAL CABLES AND CONNECTIONS


5.1	Wiring and cabling


5.1.1	Instrument and electrical cables for packaged installations offshore shall be armoured and as a minimum, flame retardant or better in accordance with BP Group GS 112-12.





Fire resistant cables as defined in BP Group GS 112-12 may be necessary for applications which are not fail safe such as energise to trip circuits, or where it is considered essential to keep a machine in operation for a period of time during a fire situation.





Factors to be considered when reviewing vendor quoted cables are:-





(a)	Has the vendor quoted lead sheathed cables for any areas where contamination by hydrocarbon or solvents may be experienced?





(b)	Check glanding arrangements for hazardous area suitability.





(c)	Consider the benefits of using cables identical to those for the rest of the site.  Is there a cable cost increase or decrease in the stores stock requirements if identical cables are used?





(d)	Are vendor cables specials with long lead times?





A flame retardancy test for a cable under laboratory conditions is given in IEC 332-1 although a more onerous test more closely simulating a practical fire situation is given in IEC Standard 332-2.





5.1.2	Each cable and cable core shall be clearly and indelibly identified at both ends, as detailed on the vendor's wiring and schematic diagrams. 





Many package vendors identify wiring with the terminal or contact numbers to which it connects.  This can result in many totally different wires with identical numbers and wires with different numbers at each end.  This should be avoided by insisting on unique wire numbers which are marked on the drawings.  Vendor supplied cables should, if practicable, be included in the project or works cable identification system.  As a minimum a separate vendor cable schedule should be obtained.





5.1.3	Connections to the bearing housings of motors having insulated bearing pedestals shall ensure that no connection, including that of the cable sheath, provides a bypass around the insulation either directly or through earth.





5.1.4	Cable ladder rack and tray shall be stainless steel for offshore application but may be heavy duty galvanised for onshore application.





5.2	Electrical Connections


*	5.2.1	All electrical connections, with the exception of those described below, shall be grouped and wired to terminal boxes located in an accessible position, preferably at the edge of the package.





Cables for the following services shall not be included:-





(i)	Motors which are supplied from control gear located remotely from the machinery package (together with associated anti-condensation heater, if fitted).





(ii)  	Package mounted control gear power supplies.





(iii) 	Other services as agreed between the purchaser and vendor.





Control gear is not usually part of a rotating machinery package. 





5.2.2	Terminal boxes provided for external connections shall not be top entry and should preferably be positioned for bottom entry.  They shall be provided with separate removable gland plates for the installation of package cables and external cables. Tapped entries shall be ISO metric 1.5 mm pitch thread. All cable glands provided by the vendor shall be of the pattern which accommodates earth continuity conductors (including armour), if included within the cable.





Gland plates provided for the purchaser's use are separate from those used by the vendor's cabling so that they may be detached and drilled on site without disconnection of vendor installed cabling.





5.2.3.	Terminal blocks shall have separate terminals for package and external connections and all external connections shall be on the same side of the block. Commoning of connections shall be effected by means of terminal link bars so that only one core is connected to any one terminal. 





5.2.4	Separate terminal boxes shall be provided for control instrumentation and power circuits.





5.2.5	Each terminal rail and terminal shall be identified.





5.2.6	Separate terminal boxes shall be used for shutdown circuits and for intrinsically safe circuits. Both the boxes and terminals for intrinsically safe circuits shall be coloured light blue. Terminal boxes for shutdown circuits shall be distinctively marked.








6.	EARTHING AND BONDING


6.1	General


6.1.1	Earthing and bonding within the package shall be in accordance with local and national requirements.





For the UK compliance will be necessary with the IEE Recommendations for the Electrical and Electronic Equipment for Mobile and Fixed Offshore Installations and/or IEE Regulations for Electrical Installations as appropriate.





In particular consideration should be given to the provision of:-





(a)	An alternative to sole reliance on cable armouring as the protective conductor.





(b)	Additional earth cables on instrument reference and intrinsically safe systems to allow testing of the system for maintenance purposes.





6.1.2	At least two earthing bosses shall be provided on packages suitable for the connection of a 70 mm2 cable to the main earth system.








7.	CONTROL PANELS


7.1	General


7.1.1	Where control panels form part of the package they shall conform to EIC Specification CCI P/3, and the following additional requirements:-





(a)	Anti-condensation heaters shall be provided within the panel unless the panel is located in an air conditioned environment.  





(b)	Panel labels shall identify instrument number and duty;  rear of panel labels shall identify instrument number only.





(c)	Duplicate pressure reducing valves, gauges and filters shall be provided for panel air headers.





(d)	Panels shall be completely wired to marshalling terminals, forming part of the panel assembly, suitable for the connection of multicore cables.





(e)	Instrument panel sections with direct process connections shall be segregated (IP 42) from electrical panel sections.





(f)	Panels incorporating indicator lamps shall include a push button lamp test facility.


  


(g)	Separately mounted and covered terminal blocks/strips shall be provided for each voltage and these shall be segregated. Terminals for 3 phase supplies shall be phase segregated by installation of barriers.  Incoming terminals which remain alive when the control panel isolator is open shall be fitted with a label stating 'Danger ....... Volts' and shall be suitably shrouded.





If a moulded case circuit breaker is used as a main isolator, it should comply with Clause 537 of the IEE Wiring Regulations.





The provision of anti-condensation heaters should be considered where equipment may be delivered to stores prior to installation on site or where an extended pre-commissioning time is anticipated.





It is frequently difficult to achieve single voltages on all contacts on a particular relay but if differing voltages are required they should be kept to a minimum and the provision of additional warning labels should be considered.


	


7.1.2	Access shall be provided to all panels to permit satisfactory operation and maintenance.








8.	WINTERISATION AND HEATING


8.1	General


8.1.1	Winterisation and heating shall be provided as necessary to ensure satisfactory service, during normal operation and stand-by, over the full range of ambient temperatures quoted for the machine. As a minimum, this shall be based on maintaining 5�symbol 176 \f "Symbol"��C in the lowest ambient temperature given on the data sheet.





Precautions shall be taken against the occurrence of corrosion under lagging.





8.1.2	Heat tracing or jacketing applied to removable instruments such as control valves, level chambers, etc., shall be designed to allow the item to be removed.





Electric trace heating cable should be of the self regulating type and installation be in accordance with national standards. In the UK this will be in accordance with BS 6351.








9.	LABELS


9.1	All control panels, motors, relay boxes, terminal boxes, field control stations, etc., shall be fitted with name plates indicating tag (equipment) number and function.





9.2	All package instrumentation shall have a permanently affixed stainless steel label stamped with the full instrument tag number.





All indicating and controlling instruments and control valves shall have a label adjacent to them giving the tag number and a brief process description. Instrumentation associated with shutdown service shall be distinctly identified. 








10	INSPECTION AND TEST


10.1	The vendor shall submit with his tender the proposals and procedures for the package instrument and control equipment test. The test programme shall be designed to prove the satisfactory installation, integrity, calibration and operation of the instrument and electrical equipment/ systems. This shall include electrical equipment, instruments, panels, cable and impulse line tests as well as a full functional test, which shall be available for witnessing by the purchaser.





Completed instrument panels and associated equipment should be tested in accordance with EIC Specification CCI P/3.  





All wiring should be tested for continuity and insulation; the test voltage shall be compatible with the wiring being tested.





Instrument air systems should be checked for leakage using dry air at a pressure 110% of maximum working pressure.





Process impulse lines should be disconnected from both the process line and the instrument, and hydraulically tested to 1.5 times process line design pressure.   All instrument equipment and piping should be thoroughly flushed and dried out on completion of test. Instrument impulse lines on lubricating oil service should be pneumatically tested, using air or nitrogen.





After installation, all instruments should be calibrated and demonstrated to be within the manufacturer's specification.





Where necessary, the vendor should arrange for the instrument manufacturer's representatives to carry out the calibration and test.





10.2	Certificates of test for electrical components, instruments and associated equipment shall be available in order to confirm that all requirements of the application have been met.  Test certificates shall state values for all test results unless cross referred to test procedures giving test criteria.





The following are typical examples of the tests which the vendor's proposals should confirm.





(a)	Test all cables (IR and continuity) after the cables have been glanded to the equipment with the cores isolated.





(b)	Insulation resistance tests of motor windings and transformer windings for earth leakage and moisture accumulation.  Where evidence of moisture accumulation is found, the equipment must be dried out and re-tested before putting into operation.





(c)	Check circuit breakers, motor starters, switches, relays and other equipment for loose connections (both mechanical and electrical) to see that contacts and working parts are correctly aligned and free from dust and foreign matter.





(d)	Check motors for proper alignment, rotation and lubrication..





(e)	Perform operational tests on all motor control circuits.





(f)	Perform operational tests on all miscellaneous control switches, alarm and shutdown devices, indicating lights and meters.





(g)	On circuit breakers with adjustable trips, check both thermal and magnetic settings for correct protection.





(h)	Check induction type relays for proper tap and time dial settings.





(i)	Loop tests for all instrumentation.








11.	DOCUENTATION REQUIREMENTS


11.1	Required With Offer


The vendor offer shall detail proposals for the minimum documentation required for installation, hook-up, operation and maintenance of his equipment.  In addition he shall submit:-





(a)	Any deviations from purchase specification.





(b)	Outline details of control and protection systems.





(c)	Evidence that any software based systems offered have been in satisfactory use in other similar applications for a significant period of time.





(d)	Typical document formats for data sheets, loop diagrams and hook up, to show arrangement and detail content.





(e)	Details of standards proposed by vendor, when data sheets call for vendor standards to be applied.


	


(f)	Test proposals. 





(g)	List of sub-vendors.





11.2		Contractual Documents





Typical requirements for documentation during the course of the contract will be:-





11.2.1	For approval before manufacture:-





(a)	Piping and instrumentation diagrams.





(b)	Front of panel layout.





(c)	Shutdown logic diagrams and written description.





11.2.2	For comment within 8 weeks of confirmation of order:-





(a)	Machine control and protection systems, including description and calculations of parameters.





(b)	List of instrument ranges, and alarm and trip settings.





11.2.3	For information within 8 weeks of confimation of order:-





(a)	Instrument schedule.





(b)	Instrument cable schedules and junction box termination details.





(c)	Drawing register.





(d)	Instrument data sheets.





(e)	Recommended spare parts inventory.





(f)	Terminal point and junction box connection details.





(g)	Control room instrument panel heat loads.





(h)	Panel and utility loads.





(i)	Off-skid panel outline dimensions.





11.2.4	Required at least 8 weeks before equipment acceptance testing:-





(a)	Maintenance manuals, including as-built versions of all documentation listed in 11.3.





(b)	Instrument loops.





(c)	Safety certification dossier .





(d)	Application software for programmable systems.





(e)	Test procedure for control trips and safety systems.





11.3	Documentation for Motor Control Gear


11.3.1	When vendor's standard motor control gear is specified on the data sheet the vendor shall provide the following additional details at the time of tendering:-





(a) 	the switchgear manufacturer,





(b)	details of each switch/motor contactor circuit provided, together with all electrical protective arrangements, VT's and CT's, and





(c)	details of certification tests.





11.3.2	Factors to be considered in determining the suitability of vendor's switchgear are:-





(a) 	Will the vendor be used for maintenance?  If so then non-compatibility of spares and lack of test facilities may be less important.





(b) 	Installation/maintenance details must comply with hazardous area certification and IP rating.





(c)	Does the equipment have a proven track record?





(d)  	Weight or size implications.





(e)  	How is the equipment isolated?  Does it have appropriate interlocks and locking facilities?





�
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FIGURE 1 (See Notes on Page 21)


Level Instruments on Standpipe - Arrangement 'A'
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FIGURE 2 (See Notes on Page 21)


Level Instruments on Standpipe - Arrangement 'B'
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FIGURE 3 (See Notes on Page 21)


Level Instruments Direct to Vessel�



NOTES TO FIGURES 1, 2 & 3


1.	Gauge Glass(es) shall cover the full working range of vessel and other level instrumentation.





2.	Level Transmitter instrument range shall cover the operating levels of associated level switches.





3.	Two standpipe arrangements shall be provided for vessels on three phase service.





4.	The lower connection to vessel shall not be from the bottom of the vessel or from a 'U' trap between vessel connection and instrument.  Deviation from this will only be permitted where no practical alternative is available and each application shall be agreed with the purchaser.





5.	Full bore block valves shall be provided at connections of standpipe to vessel on services where blockage is possible such as wax formation or solid deposition.  These valves shall be locked open during normal operation.





6.	Each instrument connection to the vessel or standpipe shall be provided with full bore isolating block valves which conform to vessel specification.





7.	The drain valve at the bottom of displacers shall be full bore and mounted in vertical line with the displacer.





8.	A union coupling shall be provided in all drain lines immediately below the drain valve where no alternative break point is available (eg. Flange).





9.	Baffles shall be provided to shield connections where there is the possibility of impingement of liquids or gases on instrument.





10.	Displacer chambers connected to vessels employing steam as a stripping medium shall be provide with a gas purge into the vapour connection.





11.	Displacer chambers connected to vessels containing slurries and highly viscous liquids shall be provided with a liquid purge into the liquid connection.





12.	Gauge glasses shall be located so that the levels are visible from grade or permanent platform except where otherwise agreed (eg. very long gauge glasses).





13.	All piping and fittings shall comply with vessel specification.





�
�





Notes:	


1.	Line connection to be ¾" NPS for general service, 1" NPS for hazardous service.





2.	Line connection, valves and fittings to conform with line specification.





3.	Nipples, extension and reducers to be of schedule as detailed in line specification for unsupported branches.  If less than schedule 160 additional branch support is to be provided.





4.	Nipple extension length shall be minimum required to allow valve to clear insulation.





FIGURE 4


Pressure Instrument Connection to Line


�



�





1. NOZZLE TO COMPLY WITH RELAVENT VESSEL CODES & SPECIFICATIONS.





2. NOZZLE SIZE FOR DIRECT COUPLED DIAPHRAM TRANSMITTER OR SEALS TO SUIT VENDOR EQUIPMENT.





3. MINIMUM DIMENSION TO BE 200mm PLUS EXTRA TO CLEAR INSULATION IF REQUIRED.














FIGURE 5


Pressure Instrument Connection to Vessel
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FIGURE 6 (See Notes on Page 25)


Flanged Thermowell - Welded Construction�
NOTES TO FIGURE 6


Application	For use with raised face flanges to ANSI B16.5 (inch dimensions) or to BS1560 Section 3.1 up to and including class 300.





Max & Min Working	As specified by ANSI B16.5 for the class of flange and the materials


Pressure & Temp.	specified on the drawing.





Materials of	Bar:		BS1502 316S31, BS1502 316S33 Grade 845.


Construction	Forgings:	BS1503 316S31, BS1503 316S33 or ASTM A182 F316


	Plate:		BS1501 PT.3 316S31, 316S33 or ASTM A240 316





	Note that the material of pocket and flange shall have the same composition.





Special Materials:	The use of materials other than those specified on this drawing shall be subject to approval by BP.





Welding:	1.	Full penetration weld only


	2.	TIG weld shall be employed using a high frequency starting unit and carter eliminating device.


	3.	Weld materials shall be of the same composition as flange and pocket.


	4.	Backface of weld to be dye penetrant tested.


	5.	Finished weld to be dye penetrant tested.





Heat Treatment:	After welding, the complete assembly shall be solution annealed at 1050°C for 1 hour per 25mm of section (minimum period 1 hour) followed by water quench.





Bore:	Boring shall be carried out on a gun-drilling machine to ensure straightness and good finish.





	For thermocouples and resistance elements, dimensions shall be in accordance with those listed in the following table for element diameter 6.





	For filled systems, eg. Mercury in steel, the bore shall suit vendor's equipment.  Typical maximum diameter is 13 as shown in the following table for intermediate sizes, dimensions shall be detailed.





�
ELEMENT�
DIAMETER�
�
�
6�
13�
�
DIAMETER 'B'�
6.2+ 0.1�
13.2 + 0.1�
�
DIAMETER 'C'�
18�
25�
�
DIAMETER 'D'�
8�
15�
�
DIAMETER 'R'�
12 + 2�
17 + 2�
�



	Tolerance on all dimensions + 0.5 unless specified otherwise.





Test Pressure:	Finished thermowell shall be subject to an external test pressure of 1.5 times maximum non-shock working pressure rating of the material and class of flange at ambient temperature.





�
Notes:-	1.	Flange section to be machined from blank raised face flange with weld preparation as detail 'A'.





		Flange Size:- NPS 1" (DN 40) for nozzles up to SCH160


				  NPS 2" (DN50) for heavier wall nozzles.





	2.	Type of gasket or joint ring and roughness of contact surface shall be as specified in the applicable piping specification or vessel design.





	3.	Standard insertion lengths are:- 225, 300 & 450 selected as appropriate for application.





	4.	Outer surface of pocket to be turned finish to BS1134 Ra 0.5 over whole insertion length.





	5.	Flange size, class, ring groove number (if appropriate) and material reference shall be stamped on rim.

















�
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FIGURE 7 (See Notes on Page 28)


Flanged Thermowell with Loose Retaining Flange


�
NOTES TO FIGURES 7


Application	For use with raised face or solid metal ring-joint flanges to ANSI B16.5 (inch dimensions) or to BS1560 Section 3.1 up to and including class 2500.





Max & Min Working	As specified by ANSI B16.5 for the class of flange and the materials


Pressure & Temp.	specified on the drawing.





Pocket Materials	BS1503  316S31or ASTM A182 F316


	Forged as single piece.





Heat Treatment	Forging shall be solution annealed at 1050°C for 1 hour per 25mm of section (minimum period 1 hour) followed by quench.  No heat treatment required after machining.





Retaining Flange	In accordance with the applicable piping specification or vessel design.


Materials	





Special Materials:	The use of materials other than those specified on this drawing shall be subject to approval by BP.





Bore of pocket:	Boring shall be carried out on a gun-drilling machine to ensure straightness and good finish.





	For thermocouples and resistance elements, dimensions shall be in accordance with those listed in the following table for element diameter 6.





	For filled systems, eg. Mercury in steel, the bore shall suit vendor's equipment.  Typical maximum diameter is 13 as shown in the following table for intermediate sizes, dimensions shall be detailed.





�
ELEMENT�
DIAMETER�
�
�
6�
13�
�
DIAMETER 'B'�
6.2+ 0.1�
13.2 + 0.1�
�
DIAMETER 'C'�
18�
25�
�
DIAMETER 'D'�
8�
15�
�
DIAMETER 'R'�
12 + 2�
17 + 2�
�



	Tolerance on all dimensions + 0.5 unless specified otherwise.





Test Pressure:	Finished thermowell shall be subject to an external test pressure of 1.5 times maximum non-shock working pressure rating for the material and class of flange at ambient temperature.





�
Notes:-	1.	Retaining flange to be machined from blank with raised face removed.





		Flange Size:- NPS 1½"  for nozzles up to SCH160


				  NPS 2"  for heavier wall nozzles.





	2.	Type of gasket or joint ring and surface roughness of contact surface shall be as specified in the applicable piping specification or vessel design.





	3.	Standard insertion lengths are:- 225, 300 & 450 selected as appropriate for application.





	4.	Outer surface of pocket to be turned finish to BS1134 Ra 0.5 over whole insertion length.





	5.	Flange size, class, ring groove number (if appropriate) and material reference shall be stamped on rim.





	6.	Pocket flange diameter to BS1560:Section 3.1 Code 105 to match mating raised face flange.

















�
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FIGURE 8


Thermowell Installation (Preferred)
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FIGURE 9


Thermowell Installation (Non-Preferred)


�
APPENDIX A


DEFINITIONS AND ABBREVIATIONS





Definitions





Standardised definitions may be found in the BP Group RPSEs Introductory Volume.





Abbreviations





AC	Alternating Current


API	American Petroleum Institute


BS	British Standard


CCI	Contractors Committee on Instrumentation


CIBS	The Chartered Institution of Building Service


CT	Current Transformer


DC	Direct Current


DN	Nominal Diameter


EIC	Energy Industries Council


IEC	International Electrotechnical Commission


IP	Ingress Protection


IR	Insulation Resistance


ISA	Instrument Society or America


ISO	International Standards Organisation


LPG	Liquid Petroleum Gas


NPS	Nominal Pipe Size


PVC	Polyvinyl Chloride


UK	United Kingdom


VT	Voltage Transformer





�
APPENDIX B


LIST OF REFERENCED DOCUMENTS


A reference invokes the latest published issue or amendment unless stated otherwise.





Referenced standards may be replaced by equivalent standards that are internationally or otherwise recognised provided that it can be shown  to the satisfaction of the purchaser's  professional  engineer that they meet or exceed the requirements of the referenced standards.





American Documents





API RP 550	Manual on  installation of refinery instruments and control systems.





International Documents





ISA S5.1	Instrumentation symbols and identification.





IEC 79-0	Electrical apparatus for explosive gas atmospheres, Part 0: 


		General requirements.





IEC 332-1	Tests on electric cables under fire conditions Part 1: 


		Test on  a single vertical insulated wire or cable.





IEC 332-2	Tests on electric cables under fire conditions, Part 2: 


		Test on a single small vertical insulated copper wire or cable.





IEC 529	Degrees of protection provided by enclosures (IP Code).





IEC 751





BS 1904�
}�



Industrial platinum resistance thermometer sensors.�
�



British Standards





BS 3463	Specification for observation and gauge glasses for pressure vessels.





BS 5266	Emergency Lighting Part 1:


	Code of practice for emergency lighting of premises other than cinemas and certain other specified premises used for entertainment





BS 6351	Electric surface heating (parts 1, 2 & 3).





CIBS		Code for Interior Lighting





EIC CCI/P3	Specification for Instrument Panels





IEE		Regulations for Electrical Installations (Wiring Regulations)





�
IEE	Recommendations for the Electrical and Electronic Equipment for Mobile and Fixed Offshore Installations. 








BP  Documents





BP Group GS 112-10	Secure  Static A.C. Power  Supplies for Control  Systems


(replaces BP Std 231)





BP Group GS 112-11	D.C. Power Supplies (replaces BP Std 228)





BP Group GS 112-12	Fire Resistant Power and Instrument Cables and Flame Retardant Cables


	(replaces BP Stds 235, 236 and 242)





BP Group GS 134-12	Packaged Gas Turbines to API RP 11 PGT


(replaces  BP Std  204)





BP Group GS 130-4	Pressure Gauges


	(replaces BP Std  177)





BP Group GS 142-13	Selection,  Supply  and Installation of Compression Fittings


	(replaces BP Std 261)
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ELECTRICAL AND INSTRUMENT
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