Specifications:

The equipment to be provided in this section is to be standard catalog products of a systems supplier of control and telemetry products. All level transducers control, monitoring, telemetry equipment and software furnished shall be standard catalogued products of the system supplier to assure single source responsibility. Systems utilizing generic programmable controllers (PLCs) are not acceptable. Not less than eighty percent by dollar volume of all equipment furnished shall be standard catalogued products of the system.

Construct the equipment specified in this section in a UL 508 listed controls manufacturing facility. Provide certification of UL 508 compliance with submittals.

SureControl equipment as supplied by Enviromation, Inc. has been established as the standard of quality to furnish a system compatible with the telemetering equipment presently installed at the Main Side Water Treatment Plant.

Other Control System Suppliers, proposing to furnish compatible systems and having the qualification enumerated below will be considered, subject to a detailed offering and an acceptable statement of qualifications.

1.3 Qualifications

    The System /suppliers shall be a system integrator who is regularly engaged in such work and has the 

    following minimum qualifications: 

A. A minimum of 5 years of experience in supplying telemetering systems.

B. Have a minimum of 4 qualified service technicians on staff who have experience in installing, starting up, maintenance and repair of telemetering systems. At least two of these technicians shall work at a location within 200 miles of the job site and shall work directly for the System Supplier.

1.4 System Responsibility

A. The Telemetering System Supplier shall assume complete responsibility for engineering,  programming furnishing, implementing, technically advising on and certifying the correctness of installation, making finial correction to, installing, terminating, calibrating, adjusting, documenting, testing and starting up the complete system.  In addition, the Supplier shall coordinate and cooperate with any other Subcontractor, Equipment Vendor, Owner, Engineer and Prime Contractor as required and necessary to ensure the successful and timely startup of this project.

1.5 Regulatory Requirements

A. Material, equipment and installation shall meet requirements of applicable federal, state and codes and standards. Where applicable, material and equipment shall bear the UL label.

1.6 Submittals

A. Submit shop drawings and product data in accordance with section 01000 – General Requirements.

(1) Specifications, dimension, wiring and/or piping drawings covering all items of equipment including interconnection diagrams to fully correlate field wiring and equipment termination.

(2) Supplementary information deemed necessary by Supplier or Engineer to fully illustrate full compliance with Specifications.

B. Submit operation and maintenance data, in accordance with Section 01000 – General Requirements.

C. Deliver maintenance materials, spare parts and test equipment to Owner prior to project closeout.

1.7 Protection Against Lightning Induced Voltages

A. Provide power line protectors on AC power supply to all electronics equipment. Each 

              panel will be provide with AC lightning protection.  AC lightning protectors shall be 

              manufactured by Joslyn, MCG, Phoenix, or approved equal.

B. Provide signal line protectors on all items of equipment mounted outside of buildings or

              structures or connected to signal lines installed between buildings or structures.

C. Protectors shall conform to the following:

(1) Protectors shall conform to equipment manufacturer’s recommendations.

(2)
Gas filled, spark gap arresters, fused metal-oxide varistors and inductors will be 

              considered the minimum protection acceptable for AC incoming power.

(3)        Zener-diodes and inductors will be considered the minimum protection 

              acceptable for low-voltage dc signal conductors.

(4)       All surge protection shall be earth grounded or suitably connected to a metallic 

             water pipe.

D. Lightning protection devices shall be as manufactured by Joslyn,  MCG, Phoenix or approved equal.

2.0
PRODUCTS

2.1 Tank Level Transducer

A.
Static Error Band:  =1-0.5% for calibrated range. Includes linearity,  hysterisis and

              Repeatability.

B.
Temperature Range:

1. Compensated:  =25 to =150 degrees F.

2. Operating:  -40 to =176 degrees F.

C.
Temperature Effect:  Over any 100 degree F range within the compensated range.



1.       Zero:    +1-2.0% of rated range.



2.       Span:    +1-2.0% of output multiplied by turndown ratio.

D.
Zero and Span Adjustment Range Span:



1.    6.5 turn down ratio:   100% to 15% of rated range.



2.    Zero Suppression:      85% maximum with maximum turn down.

E.
Ripple:   0.1% F.S. RMS, maximum.

F.
Output Impedance:   1.0 meg ohm, nominal.

G.
Power Input:   12 to 38 VDC, 24VDC nominal.

H.
Input Voltage Effect:   1% input voltage change to cause less than or equal to .005% 

              change in output.

I.
Overpressure Ratings:


1.   Proof Pressure:
15% of rated pressure.


2.   Static Pressure
450 psi maximum

J.
Wetted Parts:   Ni-Span –C, aluminum and Buna-N. “0”-rings, 316 SST and alloy 502.

K.
Manufacturer:
SureControl AGTL, or approved equal.

2.2 The tank level transducer shall be housed in a heated, 10” x 8” x 4” NEMA 3R enclosure.

2.3 Remote Transmitting Unit (RTU)

A.
General:

1. A Remote Transmitting Unit (RTU) shall be installed as required at each site.

2. The unit shall be a SureControl RTU 9, as supplied by Enviromation, Inc. it shall be a microprocessor based unit.

B. The SCADA system master unit and remote terminal unit (RTU) shall have the following capabilities.

GENERAL

The RTU/Master shall be intelligent, modular units capable of both data acquisition and local data processing.  It shall monitor and control local equipment in a stand alone mode as well as being an intelligent node in a distributed processing system.  It shall be microprocessor based, and allow reconfiguration and optimization to occur via software.  To facilitate initial installation, maintenance and future expansion, all inputs/outputs (I/O) modules shall connect to a basic processor module by plugging them into a passive motherboard in a card cage.

A personal computer running a standard Win95 configuration program shall be used for programs development and downloading to the RTU/master unit.

Each RTU/Master shall be supplied with the number and types of I/O points as indicated elsewhere in the plans and specifications.  Each RTU/Master shall be with the following configuration:


a.   Card cage with motherboard and I/O bus


b.   CPU Processor Module


c.   Power Supply


d.   Battery


e.   I/O modules as required


f.   Communications Interface

LOGIC

The logic family shall be all low power CMOS.

MICROPROCESSOR

The microprocessor shall be a 32-bit 68331 operating at 16 Mhz with a 16 bit data bus and a 24 bit address bus.

MEMORY

Memory shall have both RAM and FLASH elements.

The RAM memory shall be 256 Kbytes battery backed low power static RAM.

The FLASH memory shall be 512 Kbytes.

A lithium coin cell battery shall provide power to backup RAM and realtime clock/calander for a minimum of 2 years.

MEMORY CARTRIDGE

The unit shall be able to store data on a 2 Mbyte to 15 Mbyte removable Sandisk Flash cartridge.

I/O EXPANSION

The unit shall be able to expand I/O with up to 7 card cages connected with ribbon cables, each card cage holding up to 64 channels per cage.  The first card cage shall be able to hold any combination of I/O, modem, Flashdisk, sleep board, power supplies, plus the CPU card.

DISPLAY

The display shall be a 20 line X 40 character (320 by 240 dot) backlit graphic LCD measuring 6 inch diagonal.  The display shall be detachable from the card cage.  The display shall handle all standard ASCII characters plus special graphic characters.  The display shall be able to display up to three trend traces per page; pages shall incorporate into user defined text pages.  The display shall be able to display bargraphs (up to 20 horizontal or 40 vertical bars) showing analog values.

KEYBOARD

The keyboard shall be a 16 key sealed tactile membrane with interrupt scanning.

REALTIME CLOCK

The CPU shall have a battery backed realtime clock with 0.005% crystal accuracy.

SPEECH SYNTHESIZER

The unit shall have an optional speech synthesizer card with 8 Khz sampling record and playback.  The speech synthesizer shall store up to 256 messages in 12 minutes total storage.

OPERATION SECURITY

A hardware watchdog timer shall reset unit 0.5 sec after interrupt fail.  It shall be impossible to disable the hardware watchdog timer.  

A telemetry watchdog shall reset the receive buffer if no character is received within one second.

A brownout detector shall halt the processor if the logic voltage falls below 4.75 V.  The detector shall restart the processor when voltage rises to 5 V.

AUTOBOOTING

The unit shall delay 2 seconds then restart processor on power application.

I/O SURGE PROTECTION

All I/O shall be optically isolated and meet IEEE surge protection requirements.

ANALOG INPUTS

The analog input card shall have 8 channels per board with 12 bit resolution, successive approx, optically isolated, 4-20 ma or 0-5 v.

ANALOG OUTPUT

The analog output card shall have 1 or 4 channels per board with 12 bit resolution, optically isolated.

DIGITAL INPUTS

Status digital input cards shall have 4 or 8 channels/board, be optically isolated, 120VAC or 24VAC compatible.

Three channels in the first board shall be able to count up to 1Mhz.

All DI channels in the first card cage shall be able to count up to 500 pulses per second.

All DI channels in the first card cage shall be able to convert pulse to analog with 2ms resolution.

DIGITAL OUTPUTS

The digital output cards shall have 8 channels per board with 3 or 10 amp relays.  The base relays shall generate PWM or one shot signals with 1/100 second resolution.

SERIAL PORTS

The unit shall have up to 8 RS232/modem ports in base card cage.  The buffers shall be user defined.

COMMUNICATION PROTOCOL

The unit shall support standard MODBUS RTU protocol on any port.

MODEM PORT

The modem port shall support Bell 103/212 standard.

Radio Interface

The unit shall support 4-wire audio; adjustable gain; be transformer isolated with isolated key line.  The 4-wire communications channel shall have a low tones mode for splinter channels.

Phone Interface

The unit shall support 2-wire audio; have adjustable gain and be transformer isolated.

Autodialing

The unit shall have an on/off hook relay and ring detector.

Autoanswering

The unit shall utilize a on/off hook relay and ring detector to answer calls on the 2-wire channel.

Touchtone Detection

The unit shall detect standard tones on the 2-wire channel.

Communication

The unit shall utilize background CRC generation and decoding, variable length messages, user defined message length and buffer sizes.  It shall be able to combine status, integers, floating decimal and double precision integers in any message.

Peer to Peer

The unit shall support full RTU-to-RTU or RTU-to-Master or Master-to-RTU messaging.

Store and Forward

The unit shall support store and forward message transfers in which the initiating station sets the path through up to three stations.

Address Range

 The unit’s address shall be adjustable for any address from 0 to 255.

PRINTER PORT

The unit shall have a Standard Centronics compatible parallel port option.

POWER INTERFACE

The unit shall be powered by 12VAC or 15VDC +/-20% at 130 ma. To 2 amps max, fused.

Power Regulator

The power supply shall be a switching supply with 90% efficiency.

Loop Supply

The unit’s loop power supply shall be isolated, regulated @ 24VDC +/-5%.  It shall be fused and capable of supplying 160 ma.

Battery Charger

The unit shall have a temperature compensated, 300 ma.; reverse polarity protected, fused battery charger.

I/O CONNECTIONS

All I/O terminations shall be removable rising cage screw headers in banks of up to 9 each and accept 14 gage wire.

SOFTWARE

The operating system and all user configurations and programming shall be stored in nonvolatile FLASH memory.  The Flash loader shall be stored in FLASH protected boot block.  For security the unit shall utilize parameter voting and memory integrity on boot up, and CRC generation/detection on serial ports.  The unit shall use built in software to scan a I/O, ports, timers and realtime clock.

PROGRAMMING

The unit will use modular programming with precompiled modules resident FLASH where the programmer will interconnect modules and set properties using a supplied Win95 program for most application.  No programming shall be required for most application.

BASE COMPLIER

Base shall be built in to the Win95 configuration program to handle miscellaneous function.

LADDER LOGIC

Ladder Logic shall be built in the Win95 configuration program to handle miscellaneous control logic.

VARIABLE

Integers, floating point, Boolean, string and array variables shall be supported.

ERROR MESSAGES

The configuration program shall handle all setup errors.  The RUN time software shall be self-protecting with no run time errors.

ENCLOSURE

The enclosure shall be compact 16 gage Steel, epoxy coated, 9-slot card cage with a detachable display/keyboard module.

The cage shall be 9.75” X 4.6” X 4.1”.  The display module shall be 8.6” X 4.8” X 0.75”.

TEMPERATURE RANGE

The unit’s logic circuits shall be able to operate from –40 to +85 degrees C.

The unit’s LCD display module shall be able to operate from –25 to +60 degrees C.

DOCUMATION

The unit shall be supplied with a 200 page bound manual.

WARRANTY

The unit shall have a 1 year standard limited warranty.

3.0
EXECUTION
3.1 Installation and Termination:  Install and terminate all field mounted instrumentation equipment in accordance with the manufacture’s recommendations.  Set equipment at proper location, alignment and level.  Provide or extent 115V electrical power to serve equipment where necessary.

3.2 Grounding

A.
Install grounding system in accordance with the manufacturers recommendation and with 

               the NEC, Article 250 and the requirements set forth herein.

B. All devises shall be connected to an earth ground by means of stranded copper

              conductors.

C. A minimum of #12 AWG conductor shall be installed from each devise to the grounding

              conductor.

(1) Shielding shall be carried continuously with grounding allowed only at one end.

3.3  Calibration

A.
Inspect the completed equipment installation submit a certificate with the Engineer 

              attesting that all equipment and wiring has been installed in accordance with the 

              specifications and the System Suppliers requirements.

B.
Adjust and calibrate all items of equipment in the field and place in trouble free 

              operation.  Submit calibration certificates for each instrument calibrated.

3.4 Field Testing

A.
Site Acceptance Test (SAT)


(1)
The objective of these tests is to demonstrate that the instrumentation system is

                             operating and complying with the specified performance requirements.


(2) Perform witnessed, Site Acceptance Test on the complete system.  Demonstrate 

each function to the satisfaction of the Engineer and the Owner.

(3) Each test shall be witnessed and signed off by both the System Supplier and the 

Engineer upon satisfactory completion. 

(4) Conduct the actual testing program in accordance with prior approved 

procedures and document.

(5) After receipt of approval by the Engineer of the documentation and the SAT

Procedures and forms, set a date to start the SAT’s.

(6) Notify the Engineer at least four weeks prior to the Site Acceptance Tests.

3.5 On-Site Supervisor

A.
Provide an on-site qualified instrumentation and control engineer to supervise and 

coordinate installation, calibrate, tuning, testing and startup of the System.

3.6 Training Program

A.
Provide at the Owners facility 1 day of maintenance training for the telemetering equipment.

B.
The training will instruct plant personnel in the operation, troubleshooting and maintenance of each type of all field mounted device.

3.7 Definition of Acceptance

System acceptance shall be defined as that time when the following requirements have been fulfilled:


A.
All submittals and documentation have been submitted and reviewed.


B.
All spare parts and test equipment have been turned over to the Owner.


C.
The complete System has successfully completed all testing requirements cited herein.


D.
The training program has been completed.

3.8 Warranty

A.
Provide a one year warranty period that starts upon system acceptance.

B.
Warranty services shall include all parts and labor required to maintain the system in good working order.  Any spare parts used during the warranty period shall be at no additional cost to the Owner.

C.
Preventative maintenance services are not required during the warranty period and shall be provided by others.





END OF SECTION

