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	1. 
	All the items on the documents listed in “PMR For Control System/Console/Furniture: BK-GCS-PEDCO-120-IN-MR-0001”, also all the items on the “Specification for Control System, BK-GNRAL-PEDCO-000-IN-SP-0002” shall be considered by vendor on his proposal and any deviation list shall be added to vendor proposal. 
It is the responsibility of the Supplier to ensure that all requisites in the above said documents are met in his technical design.
In case of no deviation, deviation list with “no deviation” stamp shall be submitted. Deviation from all documents listed in MR shall be included in this list.

If the Vendor’s propose any parallel solution to meet the required items, all supporting documents to confirm that this product meets the necessary standard and codes shall be send and the solution shall be explain completely.

Vendor to complete the documents said in the MR for BID step (Control System Software Catalogue, Mechanical & Performance Guarantees, Deviation List, Sub-vendor list,  …)
	Confirmed
	Closed
	
	
	

	2. 
	In case of any conflict between the contents of the documents or any discrepancy between the documents or reference standards, this issue must be determined clearly in vendor’s proposal.
	Confirmed
	Closed
	
	
	

	3. 
	All panel accessories/ devices shall be suitable to utilize in tropical condition and must completely meet and comply with the environmental conditions of the site. 
	Confirmed
	Closed
	
	
	

	4. 
	VENDOR shall state the temperature and relative humidity limits of the equipment supplied in operating conditions and storage.
	Temp: -40 ~ 70 C , Humidity: 5% ~ 95% 
	Closed
	
	
	

	5. 
	The Control System equipment shall guarantee an EMC for an electromagnetic environmental of level 2 as per the IEC61000-4-3 and IEC61000 4-4.

All instruments and microprocessor based system shall meet the Radio Frequency Immunity (RFI) requirements that shall be tested at the acceptance test stage. Basic reference standard is IEC 60801 (part 3) for design and manufacturing considerations.
	Confirmed
	Closed
	
	
	

	6. 
	All documents and drawings shall be in English language. Operating, maintenance and commissioning manual shall also be prepared in English language.
	Confirmed
	Closed
	
	
	

	7. 
	The VENDOR has the entire responsibility of the following:

· Engineering of the systems

· Documentation

· Development of the Operator Control Stations, graphics, alarm management, other operator interfaces, Stand-alone system for this scope of work

· All system hardware, including I/O modules, processor units, power supplies, system racks and system cables, work station,  Printers as defined by the “Specification for Control System”.

· All necessary Work Stations includes Operator, Engineering, and Maintenance Workstation (as per MR and Specification for Control System) including all hardware and software and licenses. (Minimum requirements for Operator/Engineering workstation, keyboards, monitors … which has been said in part 6.3.6 of Specification, shall be considered.)
· Licenses for control & monitoring must be separate from operator & engineering workstations & industrial computers. All of licenses shall be valid & original.
	Confirmed 
	Closed
	
	
	

	8. 
	All other necessary items (hardware) for System Cabinets, Marshalling Cabinets, printers, furniture, … as per MR and Specifications.
· All DC power supplies for the system cabinets, IS isolators and field I/O

· Printer and control room furniture as per Block Diagram Config. For Control/ESD Sys. 
· All DC power supplies for the system cabinets, IS isolators (if any) and field I/O

· DCS System cabinets to house the required hardware, terminals, power supplies, ferrules, panel wiring

· DCS marshalling cabinets, including IS isolators (if any), terminals, power supplies, ferrules, panel wiring

· All interconnection cables between the marshalling cabinets and system cabinets and all system internal power wiring cables. This excludes all fields cabling between the field devices and the marshalling cabinets and power cabling from site power supply to System Cabinet (Power Distribution cabinets are located in UPS charger room, PDP cabinet and cabling are by electrical).
	Confirmed
	Closed
	
	
	

	9. 
	· All system interface modem pairs (DCS and Interface system) including fiber optic drivers where required.
· All necessary software and firmware complete with licenses. This shall include, FAT, SAT and SIT.
· Provision management of the fiber optic backbone and firewall protection for interfaces with 3rd parties (if required)
· Backbone for redundant DCS communication network. Interface gateways to ESD system within each ITR via dual redundant communication networks

· Interface gateways between the DCS and all 3rd Party package Unit Control Panels communications interface modules.
· System configuration

· Design, verification of after sales services, including, but not limited to Commissioning, Training, Spares Special Tools.
	Confirmed
	Closed
	
	
	

	10. 
	For gas compressor station (GCS), 2 Nos. dual monitor Operator Work Station along with two 32" LED/LCD monitors & keyboard common for ESD and DCS (with separate operating software for ESD and DCS) will be considered resides the Control Room (CR) of the Control Building so this equipment shall be supplied by DCS VENDOR, only ESD monitoring/configuration software (and any other software/hardware necessary) will be provided by ESD vendor.
	Confirmed
	Closed
	
	
	

	11. 
	One Industrial PC with the latest technology shall be considered for Configuration Purposes (Engineering Station) of GCS. All required hardware and software with licenses shall be included and provided by DCS vendor.
	Confirmed
	Closed
	
	
	

	12. 
	One (Semi-Rugged Laptop, to be used in ITR of control building, IP54 at least, CPU: Core i5, RAM: 8GB, HDD: 1 TB, Display: 14 inch) for new GCS. This lap top will be provided by DCS vendor for maintenance purpose.
	Confirmed
	Closed
	
	
	

	13. 
	The system shall be composed of manufacturer's standard hardware, system software and firmware that can be configured to meet the stated requirements. Equipment supplied as part of the system shall be the latest version currently available at the time of placement of order. All hardware, firmware and software supplied with the system, which has to be registered, shall have been field-proven with referenced applications on Plant.

Software design shall ensure that future revisions or updates of the system operating software will not affect the successful operating of the system.
All equipment related devices and software must have a valid license (Original License) and purchased from the original manufacturer.
	Confirmed
	Closed
	
	
	

	14. 
	The DCS systems shall be supplied in accordance with the Functional Design Specification (FDS), which will be developed by the VENDOR after award of Purchase Order. The Functional Design Specification will be based on the “Specification for Control System: BK-GNRAL-PEDCO-000-IN-SP-0002”, and approved by the CONTRACTOR prior to start of procurement of materials. The Functional Design Specification  minimum requirement have been said in “Specification for Control System”
	Confirmed
	Closed
	
	
	

	15. 
	The selected DCS shall be part of IPCS. Moreover, an adequate integration level of information and communication among the various facilities equipped with DCS shall be provided.

A satisfactory functional integration between the DCS and the ESD system shall be provided. The DCS, ESD systems will be referred to hereafter as IPCS.
IPCS shall be fully integrated. It means that the IPCS hardware and firmware (DCS/ESD/F&G and Package PLC) should be provided, that they are with adequate features and characteristics to fit with the requirements relevant to the assigned tasks. However they can be by different manufacturers than the DCS manufacturer. Nevertheless the DCS supplier will preferably be the front-end of the Control System.
	Confirmed
	Closed
	
	
	

	16. 
	· The configuration of IPCS (application software) shall be done through the Plant Operator Control station.

· The IPCS diagnostic messages shall be automatically detected by the DCS and presented to the DCS diagnostic messages. Moreover, IPCS Block diagram shall be shown in HMI dynamically and any failure shall be highlighted. No application software should be provided to configure the automation system diagnostic messages.

· The DCS alarm management system will handle the process alarms coming from the automation systems and the DCS control processors (including time stamping),provided that the same features are associated with, and no difference occurs for both.

· The clock of DCS and automation systems is synchronized with the same source within the system. A synchronization message configured at application program level is not required. Time shall be synchronized throughout DCS.
	Confirmed
	Closed
	
	
	

	17. 
	The operator stations performance and memory capacity shall be adequate to allow an increase of 30% in the size of the configured database, without requiring addition, modification or upgrade whilst complying with the stated performance criteria.

Similarly, the communication system shall be capable of handling the above specified expansion.
	Confirmed
	Closed
	
	
	

	18. 
	The number of controllers, I/O cards of each type shall be defined so that 20% installed spare (Hot spare) shall be available after FAT completion.

That is to say that additional CPU, cards, power supply, racks, etc. in system cabinets and marshalling shall not require for adding 20% of signals of each type. In addition, the CPU idle time shall be sufficient to allow good operation of the system (including the 30% of spares).

Provided marshalling cabinets shall allow the connection all the installed field cables. Minimum 20% free space in cabinets shall be considered for future addition/modification.
	Confirmed
	Closed
	
	
	

	19. 
	Connectors and serial link cables with other sub-systems shall be supplied by DCS vendor.

It shall be possible to add 20% points on each serial link without any hardware addition.

Vendor to consider required network cable (industrial Ethernet and LAN cables) according to the “Control Room Layout & Arrangement Drawing: BK-GCS-PEDCO-120-IN-PY-0001” and “Control/ESD/F&G System Block Diagram Configuration: BK-GCS-PEDCO-120-IN-BD-0001” attached to the MR.
	Confirmed
	Closed
	
	
	

	20. 
	According to IPS-M-IN-250, the process interface modules shall be capable of interfacing with the following types of input signals from field sensors, transmitters and digital systems.

a) 4-20 mA from transmitters.( Resistance measurements from RTD sensors or any other analog signal types shall be converted to standard 4-20 mA via Smart/Hart Transmitter in field)

b) 0-24 V DC from different electronic sensors

c) Millivolt with cold-junction temperature compensation for thermocouples (if any).

d) Direct digital signal from smart transmitters. (If any)

e) Communications signals with various systems via Mod-Bus link
	Confirmed
	Closed
	
	
	

	21. 
	Control, process interlocks and monitoring of the Plant shall be executed from the PCS/DCS that includes the following main functions:

· Provide DCS VDUs operator interface for remote control, operation and monitoring.

· Provide the display for all process and auxiliary variables with recorded traces (real time and historical trend)

· Alarm, event, change log and status display and reporting Regulatory control and monitoring

· Sequential and control functions

· Data acquisition, recording, reporting, archiving and trending functions

· Automatic diagnostics

· Communication with other systems

The DCS control system shall allow on-line expansion/modification without interruption and/or interference to current plant operation.

Measurements and control outputs from/to the field instrumentation shall be connected to the geographically distributed DCS processors and I/O modules located in ITRs. Redundant data highway cables shall link the CCR DCS network with the system electronics in the ITRs.
	Confirmed
	Closed
	
	
	

	22. 
	The access procedure shall include a minimum of four levels of access: view only, operator, supervisor and engineer.

· View Only Level: This level does not need a password for Log On and via this level the user could only monitor the whole plant. User of this level is not authorized to take any action over the plant. This level is only for monitoring.

· Operator  Level:  This  "operation"  level  shall  include  the  normal  CCR  operator functions (Auto/Man command, set point change, alarm acknowledgment, ...) for a dedicated process area

· Supervisory Level: This operating mode allows maintenance personnel to perform parameter tunings (PID actions, timer modification, alarms acknowledgement, setting of maintenance inhibits etc.)

· Engineering Level:  This level aims at providing system network maintenance functions and developing & testing software configuration. This "supervisor and configuration" level shall also include all operator and maintenance functions.

· Individual passwords shall be considered for operator, supervisory and engineering levels.
	Confirmed
	Closed
	
	
	

	23. 
	The following requirements shall be applied to those parts of the system supplied in a redundant (hardware and software) configuration:

· Imposed switchovers shall have no effect on system operation

· Redundant equipment shall be continuously monitored for error diagnostics

· Automatic switchover to back up equipment shall take place on detection of failure of the primary equipment. The switchovers shall have no effect on system operation.

· Failure of main and back up equipment shall be alarmed as a system alarm.

· Current operating parameters shall be continuously updated and synchronized on backup equipment.

· Switchback to repaired equipment shall be by manual command.
	Confirmed
	Closed
	
	
	

	24. 
	The following redundancy criteria shall be generally adopted:

· Analogue I/O used for control loop shall be redundant with hot-back-up

· Digital I/O used for interlocks and control sequences shall be redundant with hot- back-up

· Processor shall be redundant with hot-back-up

· Data communication bus shall be redundant with hot-back-up

· Power feeders and power supply units shall be redundant.

· Operator Control Station shall be redundant. Hard disk for work station shall be of RAID type.

· Control, Monitoring network and Gateway shall be redundant.
	Confirmed Redundancy of IOs Has been Considered as per Project IO List
	Closed
	
	
	

	25. 
	The system should be designed for the maximum reliability and highest tolerance to hardware malfunctions, software and operator miss-keying. Any fault shall have its effect localized from that part of the system.

The DCS System and Subsystems shall be designed to minimize the system failure in order to safe start-up, normal & emergency shutdown, safe continuous, accurate and efficient operation with minimum maintenance (required to work on a continuous 24 hours every day, 7 days per week basis).
	Confirmed
	Closed
	
	
	

	26. 
	The following figures are related to the control and logic from system Input Cards to system Output Cards:

· Control and monitoring 99.9% with MTTR of 4 hours.

So the system shall be fault tolerant to achieve the availability measures mentioned herein and the system shall utilize the following failure recovery measures to exceed 99.99% availability minimally.

Reliability and availability prediction shall be provided by the Vendor for each system unit and for the overall system.

The Vendor shall specify the source of reliability data used (component manufacturer’s databases or other available component databases).

All calculations shall be based on the actual system configuration.

The main task shall be to identify faults that will affect the system function. Any assumption made by the Vendor shall be detailed explicitly in the bid.

This availability shall be evaluated as:

Availability % = [(MTTF) / (MTTF + MTTR)] × 100

Where,

A = 

Availability
MTTF = 
Mean Time to Fail

MTTR= 
Mean Time to Repair
	Confirmed
	Closed
	
	
	

	27. 
	According to IPS-M-IN-250, some additional design considerations for controller include the following:

· The controller real-time clock shall be synchronized to a common system clock and have resolution capable of supporting required time tagging of events;

· The controller should be capable of scanning and updating the I/O, executing logic and analog   functions,   and   supporting   communication   interfaces   to   achieve   required performance (typically, logic functions- ten times per second and analog functions-four times per second);
	Confirmed
	Closed
	
	
	

	28. 
	Vendor shall provide the capacity and performance figures with respect to following items:

· Maximum number of colors available

· Maximum number of process displays (mimics) for each console

· Maximum number of dynamic points (e.g. Tags, Flags, Variables, Dynamic text, etc.) for each process display

· Maximum screens refresh rate with maximum number of dynamic points configured

· Maximum number of tags that can be assigned at each console

· The following are the minimum requirements to be considered:

· Operator Control Station shall be capable to handle at least 10,000 tags

· Tag number shall have a minimum of 16 free-format alphanumerical characters

· The display builds time, time between display call-up and full availability of the same,  cannot  be  more  than  5  seconds  including  graphic  that  contains  at  least 50 dynamic points

· The display updating time, time between the modification of signals at I/O cards and serial interface module level and the relevant value or status updating on the current display, shall not be more than 2 seconds.

· The actuation of operator action/command, time between the operator command at keyboard and the relevant actuation at I/O cards and serial interface module level, shall not be more than 1 second.
	Please refer to Attached System Manual
	Closed
	
	
	

	29. 
	As well as the basic desk furniture to be supplied with each OCS, furniture as follows shall be provided to comply with the OCD design requirements:

· Desk wedge units to arrange the furniture in arcs,

· Flat top desk units to provide a flat work surface,
	Confirmed

	Closed
	
	
	

	30. 
	The control system shall provide the operator with means for easy control of any process control operating function. The operator shall be able to initiate, stop sequences and programs, adjust controller set points, transfer from one mode to another, start/stop motors, open/close valves etc.

The operator accesses this functionality by means of a keyboard and a pointing device. Security "passwords" shall be provided to prevent unauthorized modification.

Operational displays shall be provided to present terminal data in a user friendly and structured form.

These displays enable the operator to select and view process variables, alarms, trends, status and graphic information. The system should be capable of displaying both real time and historical trends in graphical form for one or more analogue or digital variables at any operator console. The graphic animation rules will be given by Contractor and shall be confirmed by CLIENT.

A structured hierarchy of displays shall be used.

ESD hierarchy diagram shall be shown in HMI dynamically. 

ESD Status shall be appeared by dynamic diamond on top of relevant object in HMI graphic pages.

MOS and POS shall be provided within HMI with protected access. Vendor shall prepare HMI graphic pages for activating of maintenance override and process override.

Uniformity for third party HMI pages shall be considered by IPCS vendor, so these pages will be finalized after completion of third party design.

The operator shall be able to select any display directly or with a sequential selection of higher order menu-type displays (not more than two or three strokes or clicks).

Screen target, soft keys and multiple window displays shall be provided and other facilities for quick cursor positioning and option selection.

Facilities shall be provided to enable selected parameter changes to be performed by the operator in a simple logical procedure from the keyboard. The operator shall be provided with visual confirmation of all such parameter changes.
	Confirmed
	Closed
	
	
	

	31. 
	The Vendor scope shall include the minimum following displays:

· Overview displays

· Area and Group Graphic Displays

· Group displays

· Loop detail Display

· Real time trend Displays

· Alarm summary displays

· System status Displays

· ESD/F&G Displays

· ESD Hierarchy Diagram (Dynamically)

· Third Party (Packages) HMI Pages
	Confirmed
	Closed
	
	
	

	32. 
	The configuration database of all OCS's shall be common to enable OCS to monitor any area of the plant. However, in normal operation, each group of OCD shall only be used for control and monitoring of its assigned area, in particular regarding manual control and alarm acknowledgment. Re-assignment of OCS’s shall be possible on line via key lock or password. Control access from other consoles should also be selectively inhibited by configuration, password or key lock.

Each OCS shall have identical capability and be interchangeable for all functions, including interactive graphics.
	Confirmed
	Closed
	
	
	

	33. 
	The  I/O  racks  with  relevant  termination  units  and  the  marshalling  cabinets  will constitute the process interface units.

Manufacturer shall fully describe the Central Processing Unit (CPU) and proposed I/O architecture.

Field I/O’s shall be grouped and assigned to CPU's using the following guidelines:

· Communication   between   CPU's   across   the   DCS   communication   network   (peer to peer communication) shall be minimized 

· CPU   assignment   should   be   designed   in   accordance   with   the   process   area segregation. This means that basically each process area cannot be controlled by different CPU's Field I/O

· Where  inputs  have  2  independent  sensors  for  redundancy  or  3  independent sensors for 2OO3   voting   as   defined   by   the   P&ID,   the   inputs   shall   be connected with adequate methodology in order to achieve maximum reliability. As a minimum, where multiple sensors are used, a failure of one field input shall not disable any other input and repair must be possible on-line, without impacting other inputs.
	Confirmed
	Closed
	
	
	

	34. 
	Hardware layout within the I/O racks is subject to specific CLIENT approval. The CPU's microprocessors shall be based on 32 or more bits.

The  control  loop  processing  time,  which  includes  the  input  scan  rate,  the  loop processing at microprocessor level and the output scan rate, shall not be more than 0.5 seconds (throughput time).

CPU's shall be capable of combining continues and sequential functions.  Moreover the CPU's shall be able to do discrete control functions to implement industry standard binary logic functionality.

All control unit configurations shall reside at control unit level in non-volatile RAM memory so that configuration shall not require reloading from a disk in the event of failed card or upon power up. Any failure in the communication system shall initiate alarm not effect control unit functions. 
	Confirmed
	Closed
	
	
	

	35. 
	CPU system software programs shall reside in non-volatile FLASH memory. Volatile “Random Access Memories” (RAM) can be used for running application program. Read Only Memories are considered as non-volatile memories. System Basic Software shall be held in Read Only Memories (ROM). Any volatile memories shall be backed up with a backup battery which lasts for at least 72 hours.

All CPUs shall be equipped with power supply monitoring for the automatic activation of safety subroutines to deal with power cuts or returns.
Each CPU shall be automatically and permanently self-tested and/or controlled by watchdog to ensure that it is not out of service.

Each CPU shall also be equipped with dedicated LED's to indicate malfunctioning and/or confirm proper operation.

No processor shall be loaded at more than 60% of its processing capacity in the worst case.

The I/O cards shall be capable of being-removed and inserted into the DCS system rack under power, without affecting any other cards in the rack.

The I/O cards shall have fault diagnostics and status indications. 

Manufacturer shall clearly state the standards and capabilities provided by the proposed system.
	Confirmed
	Closed
	
	
	

	36. 
	Analogue inputs

The analogue input modules shall accept transmitter’s Smart type working with HART protocol provided that the communication between them and the DCS shall be in analogue mode based on 4-20 mA at 24 V DC two wires. All the details shall be based on item 6.3.8.1 of Specifications for Control Systems.

Each analogue input card cannot have more than 16 inputs.
	Confirmed
	Closed
	
	
	

	37. 
	Analogue output cards shall have an individual D/A converter for each analogue output. The scan rate (output update) for analogue outputs that are part of control loops, shall not be more than 0.25 seconds.

The analogue output accuracy shall be better than +/- 0.1% of span and the linearity shall be better than +/- 0.025%.

The analogue output cards shall hold the outputs in their last position upon failure; this failure mode shall be user-selectable upon control unit stops or communication break. 

All the details shall be based on item 6.3.8.2 of Specifications for Control Systems.
	Confirmed
	Closed
	
	
	

	38. 
	Digital Inputs 

The system shall accommodate both normally open and normally close contacts.

The input contacts, generally, will be free of voltage and ungrounded type; they shall be powered by the digital input modules using 24 V DC.

The scan rate for digital inputs that are part of sequential control loops shall not be more than 0.25 seconds.

The scan rate for digital inputs not involved in sequential control loops shall not be more than 0.5 seconds.

As standard, all digital inputs shall be individually optical-isolated.  Card circuits shall be isolated channel to channel and channel to ground.

Each input point shall be individually protected against over-current.

Each  digital  input  card  shall  be  individually  fused  and  equipped  with  fuse  and indication.

For interface signals (status) between DCS and MCC, interface isolator relay shall be considered. Interposing relays shall be installed in marshalling cabinets.

Digital input card circuits shall be isolated channels to channel and channel to ground. Each digital input card cannot have more than 32 inputs.
	Confirmed
	Closed
	
	
	

	39. 
	Digital Outputs:

Output cards shall normally be solid state able to drive field on/off valves and relays. Where necessary due to load requirements, relay outputs shall be used.

Solid state outputs shall be 24 V DC and be capable providing at least 300 mA to the external coil.

For all digital outputs in DCS, interface isolator relay shall be considered. Relays shall be installed in marshalling cabinet.

The digital output cards shall drive the outputs to OFF state (fail safe position); this failure mode shall be user-selectable upon control unit stops or communication break.

The scan rate (output update) for digital outputs that are part of sequential control loops, shall not be more than 0.25 seconds.

The scan rate (output update) for digital outputs not involved in sequential control loops, shall not be more than 0.5 seconds.

All the details shall be based on item 6.3.8.4 of Specifications for Control Systems.
	Confirmed
	Closed
	
	
	

	40. 
	The DCS communication network shall provide high-speed, reliable, secure and error-free communications between all devices resident on the control system network and be in a redundant configuration with automatic switchover.

The network type, protocol and performances shall be defined by Control System Vendor to meet the functional requirements and shall be approved by CLIENT.

DCS communication subsystem shall be designed for loading not more than 60% of the engineered system under worst case conditions. The Vendor shall provide the calculated load communication network and justify its design.

The communication subsystem protocol shall include codes such as CRC (Cyclic Redundancy Check), parity error, overrun error etc. in order to detect errors and take protective action to assure a high degree of transmission reliability. Diagnostic shall be continues and failure alarms shall take priority.

No single node point failure shall disable the communication network. Extensive error checking shall be provided to ensure that accepted messages contain the same information that was sent, and that neither noise nor hardware failure has caused erroneous data to be incorporated in the message received. Self-diagnostic shall provide system status to the operator and alarm any fault and take appropriate protective action.
	Confirmed
	Closed
	
	
	

	41. 
	The control system Operator Control Station will be used as operator's window towards the ESD/F&G system providing but not limited to, the following functions, which shall be implemented by both the DCS and the ESD/F&G system as far as their respective required activities are concerned:

· Alarms and logging for shutdown invocation and reset action

· OCS (PC) custom graphics

· Safety commands from control centers

· Measurements

· ESD/F&G system status reporting

The ESD/F&G signals shall be exchanged mainly using the communication redundant network with DCS system. In addition signals that can affect either the main functionality of the ESD/F&G system or the integrity of the information exchanged shall be interfaced by means of hardwired connections.

The co-ordination activities among the communications between DCS and the ESD/F&G systems shall be in the Manufacture scope of work.
	Confirmed
	Closed
	
	
	

	42. 
	The DCS shall have capability for redundant interface and data conversion for an efficient interchange of information between the system's communication network and other PLC based systems (e.g. electrical power diesel/generator control system).

Communication scan rate (overall time for read and write) shall be 2 seconds maximum. By means the above interfaces, the DCS consoles shall include the information from other Supplier's process subsystems.

Where serial ports are required to connect the subsystem with the communication network the DCS shall able to drive RS-232 or RS-422 or RS-485 serial ports. 

The communication protocol shall be selected in order of preference in accordance with the following subject to EPC Contractor approval:

· MODBUS TCP/IP

· MODBUS RTU

· OPC

In addition, since redundant serial ports are required, each of these ports shall have redundant cables and connectors.  So that if there is a serial communication failure, a switch over to the back-up serial line will occur.

Supply of Interconnection cables between DCS and other third parties are in IPCS scope of work.
	Confirmed
	Closed
	
	
	

	43. 
	AC/ DC power provided for the system shall be from dual redundant UPS 110 VAC 50 Hz feeder.

The control system power supply units shall be dual redundant and shall be sized to include the 25% equipped spares. In other words, each power supply unit shall be sized so that it will carry no more than the 75% of capacity under maximum load condition. In case of failure in each power supply there should not be any degradation in system power. The capacity power supply sets shall not also be less than 130% of maximum consumption of panels.
Daisy chain power distribution shall be avoided.

AC power for lighting fixtures, fan and maintenance sockets shall be provided from 230 VAC Non UPS sources.

All other voltages (such as 24 Volt DC, etc.) required by the control system shall be derived from within the cabinet by the use of suitable internal power supplies and distribution.

(Power from UPS will be ready for Control System Vendor. The correct distribution of power in the panel is in Control System Vendor’s scope.)
	Confirmed
	Closed
	
	
	

	44. 
	Field cables should be terminated in cabinets.

In addition to DCS cabinets, the Vendor may have to supply equipped marshalling cabinets to receive all field cabling and wiring from the DCS, EEx"i" galvanic isolation barriers and/or interposing relays where necessary and to supply interconnecting cables between the I/O cabinets and marshalling.

The marshalling cabinets shall be preferably dedicated to particular units except for small units.
	Confirmed
	Closed
	
	
	

	45. 
	The marshalling cabinets shall be sized and set out to accommodate the "cross wiring" technique, in which:

· Field wiring terminates on terminal strips located on one side of each cabinet. The terminals will include protections and features to easily isolate the signal from the plant without disconnecting wire. Terminal boards drawings shall be given by the Contractor.

· System wiring from the DCS terminates on separate terminal strips located opposite the Field Wiring terminal strips. (Alternatively, if the Vendors I/O termination assemblies are small and can perform connection via plug terminated system cables to the controllers, then these I/O termination assemblies may be mounted in the marshalling cabinets themselves.)

· Bulk 24 V DC power feeders are wired to separate terminal strips, and are used as required.

· Cross wiring is installed as required to connect field devices to galvanic isolation barrier and 24V DC power supply.
	Confirmed
	
	
	
	

	46. 
	The cabinets shall have all the characteristics said in item 6.3.11.2.
	Confirmed
	Closed
	
	
	

	47. 
	In addition to IO List, signals for system alarms like (system failure, cabinets’ fan failure, cabinets’ temperature alarm, power supplies’ failures …) shall be considered in supplier design.
	Confirmed
	Closed
	
	
	

	48. 
	The termination panels shall meet the following requirements:

· All terminals shall be screw terminals with suitable size for conductors

· Wiring options should be configurable via jumpers which can be changed back to other positions without requiring soldering or replacement components and without disturbing the other loops.

· Termination panels shall have provision for redundant power supplies to drive field transmitters and optional binary relays; separate circuits for redundant I/O power supplies shall be available on each termination panel.

· Power wiring to termination panels shall be through parallel wiring to each termination unit (2 feeders by cabinets 110 VAC UPS).

· Input shall be fuse protected.

· A circuit breaker for each power supply is required.

· Partitions shall be included between terminals for different voltage and when required by regulations (EExi separation),

· All field protections shall be located in the marshalling cabinets,

· All terminals for field cables shall be "knife switch" type terminals.
	Confirmed
	Closed
	
	
	

	49. 
	The cabling includes the wiring of all links internal to the equipment provided by the Vendor. The cabinets shall be entirely wired from the field terminals to the Control system hardware.

Segregation of cables shall be in accordance with voltage and level of redundancy.

Sufficient room shall be left inside the cabinets for good access to the spare terminals.

All cables shall be adequately supported and secured to prevent dislocations at the connectors.
	Confirmed
	Closed
	
	
	

	50. 
	Cabinet shall be equipped with following earthing bus-bars in bottom of cabinets:

Three separate and independent reference earths shall be provided for electrical earth, instrument IS earth and instrument NIS earth.

Moreover, the screens of instrument cables shall be connected to the instrument earth. This is the electrical reference point for all instrumentation electronic signals. These screens shall be grounded at only one end (control room side).

In order to avoid electronic noise and interference, the instrument earth shall be provided as two separate and independent earthing systems for I.S. & N.I.S. signals and remain totally isolated from the electrical protective earth. The impedance of the instrument earth shall be less than 0.5 ohm.
	Confirmed
	Closed
	
	
	

	51. 
	Vendor shall describe his philosophy for powering transmitters and insuring good noise immunity. Specifically, the Vendor shall point out the general philosophy on isolated signal reference and galvanic insulation.

The Vendor shall state the performance in terms of common Mode Voltage rejection, normal Mode Voltage rejection, and maximal over voltage protection, maximum common mode voltage, and maximum permanent voltage.

Vendor shall describe how the system will be protected against lightning.

Vendor shall clearly detail all of the requirements which need to be followed by others to insure maximum efficiency for the lightning protection.

Noise immunity equipment shall be immune to spurious action or damage due to RFI in accordance with IEC 60801. Hand held personal radio equipment of 5W nominal output may be in operation near the equipment with the cabinet doors in the open position.

Standard limitation for acoustic noise of the devices shall be considered by vendor during design.
	A shield ground bar to isolate and drain field noise away from the Vision system is integrated into the backplane, each channel is optically isolated from the system and factory tested to 1500 VDC, 

the system will be connected to earth pit for protected against lightning. earth well and requirements will be supply by others vendor
	Closed
	
	
	

	52. 
	The Manufacturer shall provide the configuration software, referred to hereinafter as application program, suitable to monitor and control the Plant at the maximum extent possible of efficiency and safety.

Comprehensive system diagnostic shall be provided to detect problems and let the operator know where the problem is located.  A diagnostic message shall be shown to the DCS operator in case of system malfunction and shall be able to identify:

· The device's location (address) in the control system

· The type of device

· The diagnostic code

· The diagnostic description

On-line diagnostic software and off-line diagnostic software shall be included as minimum.  The diagnostic software shall be resident in the system ready to be activated on request.

The basic software of the operating system shall be oriented toward real time applications for the process control and supervision, support multitasking and multiprocessors functions, manage the communication network through interface task and guarantee the support for the management of the peripheral units.
	Confirmed
	Closed
	
	
	

	53. 
	Control blocks shall be able to perform automatic mode switching based on external or internal inputs. Mode switching shall include:

· Auto/manual switching

· Local/remote set-point switching

All control structures that require loop switching; including cascade loops shall support bump less transfer and shall be configured in the same CPU.

Standard software algorithms shall be available to perform regulatory control functions. The standard functions have been expressed in part 6.3.13.1 of Specification for Control System.
	Confirmed
	Closed
	
	
	

	54. 
	This section addresses the capabilities required for system software configuration.

The program shall provide the data base structures to be used to implement the required control and data acquisition functions.

The main functions required through the program will be:

· implementing a database

· modifying the database

· updating the database

· generating reports about a database
	Confirmed
	Closed
	
	
	

	55. 
	The system shall be able to perform the following functions for at least one year period:

· Historical trends

· Reporting function

· Recording function

The Vendor shall indicate how the system does it and the limitation regarding numbers and scan rates.
	it depends on space of storage
	Closed
	
	
	

	56. 
	The system shall sequence the alarm according to ISA standard code S 18.1 "Annunciation sequences and specifications".

Standards shall be available in the standard library of Operating Control Station (OCS). All ESD alarms and valves status shall be time stamped and logged by the DCS system.

Process alarms shall be managed by the DCS and grouped based on user selectable priority levels.   The first priority shall be assigned to the emergency alarms coming from ESD/F&G system.

The system shall have the capability and shall be configured in order to suppress nuisance alarms created by:

· Start-up or shut down conditions scheduled for a process unit or single equipment or machine

· Equipment not in service or not running and ready for back-up

· Sensor under maintenance. Alarms at the Operator Station

Alarm and event shall be automatically detected and recorded by the system and processed to notify the operator through VDU display, audible alarm and logging printer. These alarms and events shall at least include the following information:

· Operator actions affecting the process (e.g. start/stop of motors, set-point changes).

· Engineering actions changing the control performance of the process.

· Sequence of event records.

· System Events and failures.

Different priority levels shall be provided for each alarm point. The alarm priority level shall be considered as per item 6.3.14.
	Confirmed
	Closed
	
	
	

	57. 
	Alarms presented to the operator via the DCS shall be divided into classes such as process alarms, ESD/F&G alarms, telecommunication alarms and system status alarms.

Process alarms are generated by deviations from normal operating conditions or by undesired events.

Alarms may also be generated by external devices such as subsystem, PLC etc.  Each alarm is attached to one alarm priority and to one process unit.
	Confirmed
	Closed
	
	
	

	58. 
	Three level of alarm priority (minimum) shall be distinguished by colour coding and sound toning.

Adequate facilities shall be provided to mask unnecessary alarms coming from idle or stand by equipment.  Alarm masking capabilities shall be incorporated in the DCS and shall be standard feature.

Alarm masking shall be active if the equipment is not in use (signal from DCS) and if the alarm masking is enabled (signal from the operator). An interlock shall provide to preclude equipment restart if alarm masking is not removed.
	Confirmed
	Closed
	
	
	

	59. 
	The DCS shall allow quick identification of the priority level of an alarm and a way to easily call up the graphic, the group or the alarm summary display to acknowledge that alarm.  Sequence of key touches should be such that the operator is able to identify clearly the loop in alarm.  The possibility to inhibit alarm on each Operator Control Station shall be protected by access control.

Alarms shall be presented at the OCSs. Alarm acknowledgement on OCS shall be done through a unique keystroke in one OCD, which shall be assigned to alarm and acknowledgement to other OCS’s assigned to the relevant process area.
	Confirmed
	Closed
	
	
	

	60. 
	The alarm message shall be unique to each loop and shall indicate the type of alarm (low, high, deviation, failure etc.) and the priority
	Confirmed
	Closed
	
	
	

	61. 
	Time and date stamping shall be implemented at the level of DCS and subsystems PLC (ESD, F&G and UCP, etc.) only the alarm status shall be transmitted to PCS via data link communication. When discrimination time on PCS is not sufficient to allow correct sequencing of transmitted events and alarms, fire alarm shall be detected at the level of subsystems and transmitted with “ first out “ status to PCS for display and print out.
	Confirmed
	Closed
	
	
	

	62. 
	The DCS will be supplied with a free format report generator able to compose a report using any tagged data in the system. This generator must provide elementary calculations as well as access to historical data with some statistical functions.

Data collection facility should be as a minimum contain the following for each event:

· Tag/ID Number.

· Tag Description.

· Time and Date of Event.

· Event Value/State.

· Type of Event.
	Confirmed
	Closed
	
	
	

	63. 
	The cabinets will be freestanding rigid, self-supporting and floor lying. Generally they shall be constructed and assembled of modules with the following dimensions:

All the items said in part 7.0 of Specification for Control System shall be considered for the cabinets.
	Confirmed
	Closed
	
	
	

	64. 
	Panels shall be clearly labeled with plant instrument numbers and duties at the front and rear.

Labels shall have the characteristics said in part 7.1. 
	Confirmed
	Closed
	
	
	

	65. 
	Each cabinet shall have a nameplate of corrosion resistant material fixed on to the front of the cabinet, with screws, and giving the following information:

· Name of purchaser,

· Serial number of the unit,

· Rating in watt,

· Voltage and frequency,

· Purchase order number,

· Year of manufacture.

All the items said in item 7.2 shall be considered for Identification.
	Confirmed
	Closed
	
	
	

	66. 
	FACTORY ACCEPTANCE TEST

All tests, operations, and procedures itemized in part 8.1 of “Specification for Control System” shall be considered by vendor. These items are as a minimum and shall be finalized as per vendor final document approved by company. 
	Confirmed
	Closed
	
	
	

	67. 
	SITE ACCEPTANCE TESTS

All tests, operations, and procedures itemized in part 8.1.1 of “Specification for Control System” shall be considered by vendor. These items are as a minimum and shall be finalized as per vendor final document approved by company. 

The Site Acceptance tests (SAT) shall be the duplicate of the FAT but shall include the test on all of the interfaces between systems. The vendor shall submit the test procedure for SAT.

For a period of thirty days, the system behaviour and performances shall be monitored. The network load shall also be checked in the course of the SAT.
	Confirmed
	Closed
	
	
	

	68. 
	SPARE PARTS AND SPECIAL TOOLS

The VENDOR shall provide lists of recommended spare parts, which shall include the original part numbers with prices for commissioning, start-up and two years operation. All spare parts shall be identified individually. 

Spare parts for commissioning and start-up; a qualified and complete list based on PROJECT SPARE PART SUPPLY PROCEDURE (Doc. No. E&D-QC-SP-1).

Spare parts for two years operation; a qualified and complete list based on PROJECT SPARE PART SUPPLY PROCEDURE (Doc. No. E&D-QC-SP-1).

The VENDOR shall be able to provide spares back up and support for the plant life of at least 20 years. 

SPIR form shall be approved by CLIENT prior to procurement. 
	Confirmed
	Closed
	
	
	

	69. 
	Special Tools (as option / if any; to be recommended by Vendor)
	N/A
	Closed
	
	
	

	70. 
	Training

The Manufacturer shall prepare, develop and carry out a specialist training program to impart all necessary skills and knowledge to the operational and maintenance personnel such as to enable them to competently and safely operate and maintain facilities. Such training program shall be submitted to the CLIENT for review and approval at least 180 days prior the commencement of the training. 

The training courses will be provided:

· Prior  the  plant  pre-commissioning  (At  Manufacturer  Training  Center,  using project  system,  or  similar  equipment,  configured  with  a  basic  simulation  of the plant controls and safety systems.)

· On the job training during the plant pre-commissioning 
The training shall be performed in English (documents and courses).

The proposed training shall match the revision level of the software and hardware delivered.

The vendor shall state the terms and conditions of training, as stated below:

· The duration of each course

· The minimum and maximum number of students per course

· The locations where the courses will be offered

· Any equipment requirement

· The transportation, loading and out-of-pocket costs which will be incurred by the purchaser.

The other items about Training shall be as per item 10.0 of Specification for Control.
	Confirmed
	Closed
	
	
	

	71. 
	Training shall be based on the section 10.0 of “Specification for Control System (BK-GNRAL-PEDCO-000-IN-SP-0002)”.
	Confirmed
	Closed
	
	
	

	72. 
	According to the section 11.0 of Spec: With his bid the DCS SUPPLIER shall provide a detailed schedule for engineering, production, assembly, testing and shipping of the DCS systems. This shall identify all major milestones, including production of documentation, dates for receipt of critical data from CONTRACTOR, order of long lead items, production of test procedures, integration requirements, FAT and integrated test dates. An indication of proposed manning levels shall also be provided in accordance with the proposed schedule by DCS SUPPLIER.
	Confirmed
	Closed
	
	
	

	73. 
	Site Service shall be based on the section 12.0 of “Specification for Control System (BK-GNRAL-PEDCO-000-IN-SP-0002)”.
	Confirmed
	Closed
	
	
	

	74. 
	Guarantee and Warranty shall be based on the section 13.0 of “Specification for Control System (BK-GNRAL-PEDCO-000-IN-SP-0002)”.
	Confirmed
	Closed
	
	
	

	75. 
	The guarantee period shall be eighteen (18) months from the date of delivery or twelve (12) months from the installation date of each equipment/packages at site. For the reason that the process units and facilities might be executed by different temporal schedule, SAT may be carried out unit by unit, consequently the period guarantee of the relevant hardware and software will be started after completion of each respected unit and facility. 

During the guarantee period, the Supplier shall provide onsite service personnel, at request, for maintenance, fault detection, repair and/or replacement within 48 hours. The Supplier may utilize the recommended/start up spare parts supplied, to maintain the system. The Supplier shall replace all such spare parts used at no cost and in duly time.
	Confirmed
	Closed
	
	
	

	76. 
	Maintenance after guarantee

The Supplier’s proposal shall include details of all standard maintenance agreements available from the vendor that are suitable for the systems (hardware, firmware and software). The CLIENT shall be under no obligation to select all or some of the agreements detailed and shall be free to negotiate a unique maintenance agreement with the Supplier.
	Confirmed
	Closed
	
	
	

	77. 
	PACKING, SHIPPING AND STORAGE

The Supplier shall perform the most stringent level of maintenance and protection during  staging and testing as recommended by the original equipment manufacturer for each piece of equipment, to assure “like new” condition when shipped.    

The Supplier shall provide adequate packing to prevent contamination, mechanical damage, or deterioration of the items supplied, including spare parts, as defined in item 14.0 of Specification for Control System.
	Confirmed
	Closed
	
	
	

	78. 
	In construction, integration, arrangement, and installation of control system panels, the vendor shall meet all considerations related to Noise and Vibration according to IPS-G-SF-900, and use adequate isolation solution for the damping any shock and vibration by any internal/external cause.  

Cabinets should be suitably designed to withstand normal plant vibrations.

The cabinet/panel design must allow full and easy access to all components, connections, terminations and assemblies by installation, maintenance and repair personnel.
	Confirmed
	Closed
	
	
	

	79. 
	All the incoming cables (even spares) shall be terminated with terminals in the cabinets.
	Confirmed
	Closed
	
	
	

	80. 
	Individual input signal path on the input module shall be automatically tested for proper operation. Each digital and analogue input shall be individually protected and individually isolate.
	Confirmed
	Closed
	
	
	

	81. 
	Each digital output shall be individually protected and individually isolated.
	Confirmed
	Closed
	
	
	

	82. 
	All analogues I/O shall be individually isolated and fused.
	Confirmed
	Closed
	
	
	

	83. 
	Hardware and software facilities necessary to detect and indicate the cabinet’s cooling fans failure, high temperature inside the cabinets, and power supply failure shall be considered in addition to the IO list.
	Confirmed
	Closed
	
	
	

	84. 
	All the serial cables shall be considered by vendor.
	Confirmed
	Closed
	
	
	

	85. 
	Loop Diagram (from field to system) shall be considered in vendor scope of work. 
	Confirmed
	Closed
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