Pricing Documents


SECTION 15XXX

SUPERVISORY CONTROL AND DATA ACQUISITION SYSTEM

PART 1. GENERAL

1.1 WORK INCLUDED 

A. Furnish and install a Supervisory Control And Data Aquisition (SCADA) system for the subject Utilities Plant including but not necessarily limited to computer operator workstation, laptop computer, modem, printers, programmable logic controllers, air conditioned computer enclosure, cabinets, software, computer graphic screens, sensors, differential pressure switches, current switches, current relays, flow switches, terminal blocks, wiring, conduits, raceways, supports, accessories, and appurtenances as described herein and required. System shall be complete, commissioned and fully operational when turned over to the owner.

SCADA System shall be in full compliance with the requirements and regulations of all agencies having jursdiction and with the standards of all applicable industry agencies.

            B        SCADA System shall include the following:

1. Gas Meter Room

a) Combustible gas alarm

2. Boilers No.1, 2 , 3, 4 and 5

a) Alarms

· General boiler failure

· Flame failure

· Fuel valve closed (Gas or Oil)

· High water level 

· Low water level

· Minimum air flow

· Low pilot gas pressure

· Low gas pressure

· High gas pressure

· Draft fan failure

· Low atomizing steam pressure

· High steam pressure

b) Indicators

· Power on

· Low fire

· Draft fan driver (turbine/motor)

· Draft fan on

· Draft fan manual

· Draft fan off

· Purge in progress

· Purge air flow adequate

· Pilot flame

· Main flame

· Main fuel valve energized

· Feedwater control status (manual/automatic

c)  Measurements

· Steam Flow

· Feedwaer flow

· Drum Level

· Gas Flow

· Oil flow

· Furnace draft

· Flue gas temperature – outlet

· Flue gas oxygen

3. Combined economizer

a) Preheat heat exchanger

· Status

b) Flue gas

· Entering temperature

· Leaving temperature

· Ouitlet Draft

c) Feedwater

· Entering temperature

· Leaving Temperature

4.  Headeer

a) Steam Pressure

b) Set point

5. Fuel Oil System

a) Fuel Oil Pumps,  FOP-101, FOP-102, FOP-103

· Status

b) Fuel Oil Heaters, FOH-1, FOH-2, FOH-3

· Status

· Fuel oil viscosity

· Fuel oil temperature

c) Fuel Oil Strainer – Tank Side

· Differential pressure

d) Fuel Oil Strainer – Burner Side

· Differential pressure

6. Feedwater System

a) Surge Tanks, ST-1, ST-2

·  Level

· Temperature

b) Deaerator Feed Pumps, DFP-101, 102, 103

·   Status

c) Deaerators,  PBR DA-102, PBR DA-102

· Level

· Pressure

· Temperature

d) Boiler Feed Pumps, BFP-101, BFP-102, BFP-103, BFP-104

· Status

1.2      QUALITY ASSURANCE 

A. The manufacturer of the SCADA system shall have at least ten (10) systems of omparable size, type, style, and performance to that specified and in successful operation for a period of not less than one (1) year.  

B. All material and components shall conform in all respects to the highest standards of engineering, design, and workmanship.

C. The manufacturer shall have and maintain a quality control system which will establish that all code and standard requirements including material, design, fabrication, examination, and inspection will be met.

D. The SCADA system shall allow for interface with existing plant controls for complete and accurate transfer of information and operation.

1.2  SITE VISIT

A. The SCADA system contractor shall visit the site of the proposed installation  and  become thoroughly

Familiar all site conditions and considerations impacting the furnishing and installation of the SCADA System. Extra charges arising from the contractor’s failure to determine characteristics of existing control systems to which the SCADA System is to be connected, the number of  PLC’s required, space and other conditions affecting the installation will not be considered.

1.3   SUBMITTALS 

A. General

1. Submit all manufacturer information to thoroughly describe the equipment or materials proposed to accomplish the Work.  Submittals shall be in accordance with the Contract General Requirements Section.

2. Submittals for each item shall include, but not be limited to, the following:  manufacturer's descriptive literature, equipment shop drawings, diagrams, performance data, catalog “cuts”, and all internal and external wiring diagrams.

3. Manufacturer shall supply all point-to-point diagrams for Contractor field installation and inspect and certify installation.

B. Certification

1. Acceptable evidence of meeting the specified requirements herein will be a certificate of compliance stating that the items have been tested and that the system meets the requirements of the specified standards, including specified methods of testing.

C. Instructions

1. SCADA system shall be furnished with operating instructions.  The operating instructions shall include information relating to the use of the SCADA system.

2. The manufacturer shall provide an eight (8) hour training session for each system furnished.

PART 2. PRODUCTS

2.1 ACCEPTABLE MANUFACTURERS 

A. SCADA:

1. ABLE Company

2. Enco

3. Fisher Control

2.2 SYSTEM COMPONENTS: 

A. General:

1. The SCADA system shall be designed using Intellution iFIX HMI/SCADA Automation Software.  The software shall utilize open, industry standard, proven technologies including Windows NT/2000, Visual Basic, and ActiveX,  shall be Open Protocol Compliant and coupled with the ability to communicate with a wide range of controllers and programmable logic controllers.. 

2. The SCADA system shall consist of one (1) fully programmed computer that shall provide remote monitoring and control of the subject utility plant  instrumentation.  Systems that include their own stand-alone control systems and instrumentation packages shall be interfaced to the SCADA using direct RS-485 serial communication networks. Where necessary, in boiler flame safeguard systems, SCADA system contractor shall change flame safeguard system programmer cards to facilitate SCADA system access.

.

3. Balance of plant instrumentation that is not specifically connected to the boiler control and flame safeguard systems shall be incorporated into the SCADA system utilizing local programmable logic controllers to gather and concentrate the signals in order to provide a means for digital data transmission to the SCADA system.  Each PLC shall be equipped to incorporate the required quantity of analog 4-20 mA inputs and 120 VAC digital inputs. The PLCs shall be housed in electrically classified cabinets suitable for the locations where they are installed. PLCs shall be provided with full capacity, numbered terminal strips to facilitate internal and field wiring. Where possible the PLCs shall be arranged in a distributed fashion and networked together using a data highway to minimize field wiring. 

4. The base proposal shall include centralized monitoring and supervisory control of the five (5) boilers, one (1) two boiler economizer, three (3) fuel oil heaters, three (3) fuel oil pumps, two (2) fuel oil strainers, two (2) condensate surge tanks, two (2) deaerators, three (3) deaerator feedpumps, four (4) boiler feed pumps, one (1) header pressure controller and one (1) Gas Meter Room combustible gas monitor. The SCADA System shall receive direct digital signals from the boiler control, flame management and header pressure control systems using communication protocols supported by Intellution.. Programmable Logic Controllers, appropriate sensors, switches and transmitters shall be provided for the other elements and items of mechanical equipment to be incorporated in the SCADA System.

B. Features:

1. The SCADA System shall be configured to allow the operator to monitor the plant operations using an intuitive, graphic based central computer interface. No special computer skills shall be required for the operator to utilize the system.

2. The following screens (at a minimum) shall be configured for displaying operating data:

a. Main menu screen allowing immediate access to all screens within the system

b. Graphic schematic-style plant overview

c. Text based plant overview

d. Graphic screens showing interactions between related systems

1) Steam production  systems

2) Feedwater pumping and storage  systems

3) Fuel systems

e. Individual graphic screens for each major system including remote control capability

1) Each boiler

f. Real-time trend screens including high resolution data and ability to numerically identify recent operating parameters

1) Owner shall provide list of items to be to be trended.

g. A full screen alarm window for annunciation and acknowledgement of system upset conditions

.

h. Each screen will contain the following features and interface items:

1) All screens shall display alarm annunciations across the bottom.

2) All screens shall contain push buttons to allow the operator to easily access other screens as well as other parts of the program.

3) Color coding and dynamic graphics shall be utilized to enhance awareness of operating parameters.

3. Screens shall be configured for displaying historical trend charts for critical groups of parameters.  In general, trend charts will duplicate the information typically provided by multi-pen strip chart recorders utilizing data stored on the computer's hard drive every minute.  They will also provide the capability for obtaining the numeric values for any of the trended parameters.  Charts shall be accessible via a point and click interface for selecting the parameter group and time frame.  The ability to archive several years of historical data will be accommodated through selection of a sufficiently large hard drive.  The following time frames shall be configured for viewing historical charts:

a. Previous 8 hours

b. Since Midnight 

c. Yesterday 

d. Operator selected time interval

4. The system shall generate operations reports that will be printed to one of the printers supplied. List of items to be included in reports shall be determined by consultation with the owner’s plant management team. The following reports shall be provided:

a. Push button activated instantaneous report.

b. Automatically generated daily report.

c. Automatically generated monthly report.

5. The system shall be provided with monitoring and printout of alarm conditions, alarm acknowledgments and remote control inputs.  This shall be accomplished in the following manner:

a. An alarm history link shall be available for viewing on the computer monitor.  This link shall display a scrolling list of the 100 most recent alarm conditions and acknowledgments.

b. A dedicated continuous feed alarm printer shall be provided to create hard copy documentation of all alarm conditions as well as the subsequent acknowledgments.

6. A three tiered system security shall be incorporated to: 

a. Allow all personnel to view data.

b. Allow operators to perform remote control from the computer

c. Allow supervisors to shut the system down or download files.

7. The SCADA computer shall be selected to provide state of the art performance.

a. The computer shall utilize a 2 GHZ (or faster) Pentium IV processor with 256 MB RAM, 40 GB hard drive, CD ROM, floppy drive and tape backup system.

b. A  21" monitor will be provided for data viewing and control interface.

c. All serial connections to the field equipment shall be made through the primary SCADA computer.  This computer shall incorporate a multi-channel communication co-processor that shall provide spare serial communication capability for future system expansion.

d. Ethernet capability will be provided to allow expansion to a multi-computer network if the need  arises.

e. The Intellution SCADA license shall permit system to accommodate unlimited 1/O to meet current and future  requirements.

C. System Equipment

: 

	QTY
	ITEM
	DESCRIPTION

	1
	Computer Workstation

with large 21"

Monitor, Mouse and

Keyboard
	The computer shall be IBM Compatible with features meeting or exceeding the following:

2 GHz Pentium IV Processor

256 Megabytes of RAM

20 Gigabyte Hard Drive

1 RS232 Serial Port

2 LPT ports

Fax modem

Network card

3 1/2" Floppy Drive

32X CDRW Drive

Windows 2000 Operating System

MS Office

	1
	Communication

Coprocessor
	Provides multiple RS-485 serial ports for long distance serial

 Communication

	1
	Printer
	Inkjet printer for spreadsheet reports

	1
	Printer
	Dot matrix continuous feed printer for alarm reports

	1
	Uninteruptible Power

      supply
	Protects computer from power surges and power losses

	1
	SCADA Software

Package
	Intellution iFIX [Runtime  license] SCADA

Server with unlimited 1/O for Windows 2000

	A/R
	Communication

Interface
	Black box between computer and system controllers

	A/R
	I/O Driver communication software
	Provides communication with controllers

	1
	Air Conditioned Computer Enclosure
	Freestanding air conditioned enclosure if needed due to environmental conditions

	A/R
	PLCs for balance of plant I/O
	Allen Bradley PLCs in wall mount cabinets with I/O cards wired out to terminals


D. System wiring: 

1. Power supply wiring shall be in compliance with NFPA 70, National Electric Code and the owner’s   requirements and standards

2. Limited current wiring for digital signals shall be 18 gauge minimum with 600 volt insulation.

3. Signal wiring for analog signals shall be 18 gauge minum, shielded with 600 volt insulation.

4. Communication cable shall be vendor’s standard.

5. Control wiring shall be run in conduit, EMT or rigid.conduit in compliance with owner’s requirements. 

6.        Control wiring shall not be run in conduits with power wiring.

E. Supervisory Control System Services:

	QTY
	DESCRIPTION

	A/R
	SCADA system design that shall accommodate control and monitoring of the

plant from the main control room computer

	2 Days
	On-site supervision for the electricians and mechanical contractor

	A/R
	Field Startup of system including confirmation of all I/O on all screens

	3 days
	Training for Plant Operating Personnel

	1 year
	Warrantee Service

	6 Sets
	Submittals including detailed bill of material, hardware cut sheets, preliminary

screen layouts and electrical diagrams.

	3 Sets
	Operations and Maintenance manuals including bill of material, wiring diagrams,

I/O configuration and job specific operating instructions for the screens and

system features.


1. Option 1 – Additional View Node for Plant Floor

:

a. This option shall provide a second operator interface for monitoring and control of the process which will be networked to the main computer. All of the data viewing screens and control features found in the main computer would also be provided in this computer. Computer configuration, network setup and system startup shall be provided as part of this option. Hardware and software included with this option shall include:

	QTY
	ITEM
	DESCRIPTION

	1
	Computer Workstation

with 17" Monitor,

Mouse and Keyboard
	Similar to primary computer except for smaller monitor

	1
	Air Conditioned

Computer Enclosure
	Freestanding air conditioned enclosure if needed due to environmental conditions

	1
	SCADA Software

            Package
	Intellution iFIX 32 Runtime MMI for Windows 2000

	1
	Network Hub
	Needed if more than two computers are on the network


2. Option 2- Additional View Node for Control Room:

a. This option would providea second operator interface for monitoring and control of the process which will be networked to the main computer. All of the data viewing screens and control features found in the main computer shall also be provided in this computer. Computer configuration, network setup and system startup shall be provided as part of this option. Hardware and software included with this option shall include:

	QTY
	ITEM
	DESCRIPTION

	1
	Computer Workstation

with 17" Monitor,

Mouse and Keyboard
	Similar to primary computer except for smaller monitor

	1
	SCADA Software

Package
	Intellution iFIX 32 Runtime MMI for Windows 2000

	1
	Network Hub
	Needed if more than two computers are on the network


3. Option 3- Additional View Node for Remote Location

a. This option would provide a  laptop workstation for monitoring of the SCADA System from any location using remote dial up via phone lines. It provides an ideal method for on-call stationary engineers to monitor/troubleshoot operational problems from home. Connection to the main computer shall be via standard modem. This computer node shall contain all of the data viewing screens but will not allow remote control of the boilers. Computer configuration and system startup shall be provided as part of this option. Hardware and software included with this option shall include:

	QTY
	ITEM
	DESCRIPTION

	1
	Laptop Computer
	The computer shall be IBM Compatible with features meeting or exceeding the following:

2 GHz Pentium IV Processor

128 Megabytes of RAM

6 Gigabyte Hard Drive

Fax Modem

31/2" Floppy Drive

CDRW Drive

Windows 2000 Operating System and MS Office


PART 3. EXECUTION

3.1 ACCEPTANCE TESTS 

A. General

1. The Contractor shall be responsible for the performance of all tests and inspections as specified herein to demonstrate that the SCADA and associated components provided as installed, are in compliance with contract requirements.  During system start-up tests, factory-trained engineers or technicians employed by the SCADA manufacturer shall be present, as required, to insure the proper functioning, adjustment, and testing of the individual components and system, and to train plant operating personnel in the operation and maintenance of this equipment.

.

2. Provide labor, equipment, test apparatus and materials required for preparation and performance of all tests and inspections specified to demonstrate that the SCADA equipment, as installed, is in compliance with this Specification.  The Contractor shall correct all defects disclosed by the tests and retest the equipment as necessary.

3. All tests and inspections at the site shall be made under the direction of and be subject to the approval of the Engineer or the Owner’s Site Representative.  The Contractor shall operate the system prior to final testing and shall insure that all necessary adjustments have been made.

4. A 48-hour advance, written notice shall be submitted to the Owner’s Site Representative indicating the equipment is ready for testing.  All testing equipment shall be provided by the Contractor, set up, and calibrated prior to the test.  

3.2 WARRANTY

A. Provide a complete one- year warranty from start of beneficial use covering all parts and labor for replacement of parts resulting from a manufacturers’ defect.

END OF SECTION
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