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SECTION 11330
AUTOMATIC SCRAPER STRAINERS
PART 1 - GENERAL 
1.1 DESCRIPTION

A. Scope:
1. CONTRACTOR shall provide all labor, materials equipment and incidentals as shown, specified and required to furnish and install an automatic strainer that will provide a continuous removal of suspended particles.
2. Included, but not limited to, are the following components for each unit: 
a. Strainer.
b. Electric motor.
c. Control panel. 
d. Associated instrumentation.
e. Anchor bolts

B.   Related Sections:
1.   Section 03300, Cast-In-Place Concrete.

2.   Section 09900, Painting.

3.   Section 11901. Micro-filtration System.

3.   Section 13320, Plant Monitoring and Control Systems,

4.   Section 15052, Exposed Piping Installation.

5.   Section 15100, Valves and Appurtenances.
6.   Section 16, Electrical, unless otherwise specified in Section 11330.
1.2 QUALITY ASSURANCE
A. Manufacturer's Qualifications: Manufacturer shall have a minimum of 5 years of experience in the production of substantially similar equipment and shall show evidence of satisfactory operation in at least 5 installations.
B. Manufacturer’s fabrication facility shall be ISO9001 (2000) certified.  A copy of the certificate shall be provided to the client with the proposal.

C. Shop Tests;
1.   Strainer Tests: 
a. Hydrostatic test to 1-1/2 times the working pressure. 
b. Complete logic test of operation with all accessories connected to the strainer. 
c. Each test shall be documented and the results of the tests shall be placed in a quality control document management file for review by the client’s designated representative.

2. Motor Tests:  

a. Perform a routine test on each motor at the manufacturer's factory. The test shall consist of operating the strainer when full of water and recording the running current.  The running current shall not exceed 80% of the rated running current on the motor.
1.3 SUBMITTALS
A. Shop Drawings: Submit for approval the following:

1. Manufacturer's literature, illustrations, specifications and engineering data.

2. Drawings showing fabrication methods, assembly, accessories, installation details and wiring diagrams.

3. Setting drawings, templates, and directions for the installation of anchor bolts and other anchorages.

4. A certified motor data sheet for each type and size of motor. The data sheets shall show winding resistances; torques; guaranteed minimum efficiencies at full, 3/4 and 1/2 load; power factors; slip; full load, locked rotor and running light amperes; temperature rises and results of dielectric tests. All values shall be from tests of previously manufactured electrically duplicate motors. Data sheets shall be marked to indicate motor application, manufacturer, type, frame size, bearing type, lubrication medium, insulation type, and enclosure type.

5. Deviations from Drawings and Specifications.

B.  Shop Test Results:

1.   Submit copies of hydrostatic tests.

2.   Submit results of routine factory logic and operational tests.

C.   Field Test Reports:

1.   Submit a written report giving the results of the field tests required.

D. Operation and Maintenance Manuals:

1. Submit complete installation, operation and maintenance manuals including copies of all Shop Drawings, test reports, maintenance data and schedules, description of operation, and spare parts information.
E.
Lubricant Specification: Furnish a lubricant specification for the type and grade necessary to meet the requirements of the equipment.

1.4 PRODUCT DELIVERY, STORAGE. AND HANDLING

A.  Deliver materials to the site to insure uninterrupted progress of the Work.

1. Deliver anchor bolts and anchorage devices, which are to be embedded in cast-in-place concrete in ample time not to delay that Work.

B. Store materials to permit easy access for inspection and identification. Keep steel members off the ground, using pallets, platforms, and other supports. Protect steel members and packaged materials from corrosion and deterioration.

C. Store all mechanical equipment in covered storage off the ground and prevent condensation.

PART 2 - PRODUCTS 
2.1 SERVICE CONDITIONS

A.  General:

1. Design strainers to withstand a hydrostatic pressure with a safety factor of 1.5.

2. In addition to the required body thickness for hydrostatic pressure, 1/8 inch thickness shall be provided for corrosion protection.

3. Strainer media shall be replaceable without disconnecting the strainer inlet and/or outlet.

4. Pressure drop across the strainer shall not exceed 2 psi.

5. Average percentage of backwash effluent shall be 1 percent with a maximum of 2 percent of the strainer influent over a 24 hour period.

B.  Service Conditions:

Location:





(specify)
Use:






(specify)
Number required




(specify)    
Inlet and outlet diameters:


(specify) in.
Max operating flow:



(specify) usgpm
Max operating pressure:


(specify) psi
Upstream pressure:



(specify) psi
Max operating temperature:

(specify) °F
Type of fluid:





(specify)
Fluid: pH





(specify)
Description of solids: 



Suspended Solids

Quantity of solids:




(specify) mg/I

Max size of particle to be removed:
(specify) in.
Screen slot size:




(specify) in. (or microns)
Motor horsepower: hp                       (specify)
2.2 MATERIALS AND DETAILS OF CONSTRUCTION
A. General: The strainer shall be of the motorized automatic, self cleaning scraper type, and designed in accordance with the ASME Pressure Vessel Code for Unfired Vessels.

B. Body and Cover: Strainer body and cover shall be of fabricated steel, constructed to withstand XXX PSI with flanged ANSI Class XXX inlet and outlet flanges. Wall thickness shall have a 1/8-inch corrosion allowance. Connection for solids blowdown shall be on the lowest point of the strainer body.
C. Strainer Screen:  The strainer shall be equipped with a single filtration screen.  Screen shall be fabricated of SS316 wedgewire with circumferential slots, designed for inside to outside flow.  Perforated screens and wire mesh are not acceptable.  The screen shall be equipped with a top retaining flange ½” thick and be secured to the strainer vessel flange by Type 304 stainless steel ¼” bolts. Free area of the media shall be as a minimum, 3 times the area of the connecting pipe line.

1. Provide an inspection opening in the vessel to allow visual inspection of the straining media without removal of the top cover.

D. Drive: Strainer scraping mechanism shall be attached to a stainless steel shaft with lateral supports for the scraper mechanism, consisting of spring-loaded blade and scraper brush. Bearings shall be extra heavy duty, with a minimum B-10 life of 20,000 hours. A totally enclosed motor and worm gear drive shall rotate the shaft-scraper arrangement. Backwash-type strainers are not acceptable.  Provide an extension on the motor for manual operation, in case of motor or power failure.

E. Scraping and discharge of solids: Strainer shall operate under a positive pipeline pressure on the discharge side or downstream from the pump. Pipeline pressure and water shall be sufficient for solids blowdown.  A valve on the blowdown discharge pipe shall control pressure drop and amount of water wasted during blowdown operation.
F. Motor:

1. Motor shall be a totally enclosed fan cooled motor with Class F insulation, with a maximum speed of 1800 rpm.

2. Motor shall be suitable for operation on XXX volt, X phase 60 Hz power.

3. Motor shall be of adequate size so that there is no overload on the motor above rated nameplate horsepower under normal conditions of service, but not less than 0.25 horsepower.

4. Provide space heaters, 120 volt, single phase (optional).
5. Motor shall have a 1.15 service factor, and shall comply with the latest ANSI, NEMA, and IEEE Standards as a minimum.

6. Locked rotor current shall be as specified in NEMA standards.

7. Motor thrust bearings shall be adequate to carry continuous thrust loads under all conditions of service, and shall have a minimum B-10 life of 30,000 hours.

8. Motor shall have a stainless steel nameplate which shall provide the following: type, frame, insulation, class, Hp, full load current, RPM, centigrade degree rise, manufacturer's name and serial number model, voltage, locked rotor KVA code, bearing numbers and a connection diagram.

9. Motor terminal box shall be oversized to provide adequate space for connections and shall be constructed of cast iron or fabricated steel, neoprene gasketed and bolted. The motor leads shall be permanently marked in agreement with the connection diagram.

G. Manufacturer: Provide automatic scraper strainers of one of the following:

1. Acme Engineering Products Inc., model ACRS-OF.
2. Spirax Sarco model VRS.
3. SPX Process Equipment.
2.3 CONTROLS

A.  General: Furnish strainer with an automatic control system for continuous or intermittent control of the scraper mechanism and blowdown valve. Control panel must be manufactured and supplied by the same manufacturer as the strainer.  Mount the control panel where shown on the Drawings.

B.  Control System (For Pressure Applications>10 PSI); Control system shall consist of the following:

1.   For intermittent operation, operation of the scraping mechanism shall be initiated by a pressure differential through the strainer or at designated time intervals controlled by a PLC. The length of the scraping cycle initiated by either the differential pressure switch or the timer shall be adjustable. When the scraping cycle is to be initiated by the differential pressure switch, the timer shall initiate the strainer cleaning at least once a day, regardless of the actual differential pressure across the strainer.

2.   Blowdown control shall consist of an electric motor or a pneumatically-operated blowdown control valve, pressure differential switch, and control panel. Blowdown control valve shall be factory mounted to the strainer, with suitable spool pieces, elbows or other required piping. Motor actuator shall be NEMA 4X enclosed, suitable for operation on 120 volt, 60 Hz, single phase power. Control valve shall have not less than a 15 second opening and closing cycle. Differential pressure switch shall be factory connected to the influent and effluent pressure taps.

3.   Provide a pressure gage on each side of the differential pressure switch or a differential pressure gauge.
4.   Control Panel: 
a.   Panel construction shall be NEMA 4X and shall conform to the applicable requirements of Section 13320. 
b.   Factory test control panel prior to shipment. 
c.   Furnish a XXX volt, X phase, 60 Hz power feeder to the control panel.  Include a main disconnect, transformer(s), and circuit breaker load center for all 120 volt panel power requirements. 
d.   Panel shall contain the following items:

i. Scraper drive motor starter and overload.
ii. PLC control of scraper and blowdown operation.

iii. Scraper motor running and overload lights.

iv. High differential pressure light.

v. Hand-off-auto backwash control switches for the scraper drive and for the blowdown valve.
vi. Dry contacts (2 amps, 120 VAC) for remote monitoring of: 
1. Strainer scraper drive running.

2. Common strainer failure alarm.

vii. Normally open, momentary reset pushbutton.

viii. Normally open momentary lamp test pushbutton for panel indicator lights.

ix. Control of blowdown valve.
x. Main Power Disconnect Switch. 
5. Panel shall perform the following functions:

1) Monitor strainer differential pressure and automatically initiate strainer cleaning by starting the scraper drive motor and subsequently opening the blowdown valve upon the first occurrence of either of the following conditions: 
a) Strainer differential pressure exceeds an adjustable high limit setting (0.5 psi minimum to 5.0 psi maximum).

b) Time since last cleaning (scraper/blowdown interval) exceeds an adjustable amount of time (15 minutes minimum to 30 hours maximum).

2) Automatically terminate strainer cleaning by stopping the scraper drive motor and closing the blowdown valve upon the first occurrence of either of the following conditions:

a) Scraper and blowdown duration timers expire. Time duration shall be adjustable using the internal timers in the PLC.

b) Thirty (30) seconds time interval expires after the strainer differential pressure drops below an adjustable scraper stop (normal) pressure setting of 0.5 psi minimum to 5.0 psi maximum.

3) Activate a common alarm relay which shall operate a set of dry contacts for remote alarm, annunciation when either of the following conditions occur: 
a) Strainer scraper drive motor is overloaded.

b) High strainer differential pressure.
4) Operate a set of dry contacts to provide remote monitoring of scraper drive running.

5) Start and terminate cleaning cycles in response to manual activation using the H-O-A control switches for the scraper motor and blowdown valves. Start drive motor and/or open backwash valve in "Hand" position. Stop drive motor and/or close backwash valve in "Off position.

2.4   SPARE PARTS: 
A. Furnish and deliver the following spare parts carefully boxed or packaged and plainly marked for reordering:

1.   One set of all gaskets and seals for each strainer.

2.   One complete set of replacement scrapers and springs for each strainer.

B.  CONTRACTOR shall store and safeguard spare parts until completion of the Work, at which time they shall be inventoried, delivered and placed in an area designated by OWNER.

C.  Manufacturer shall furnish a list of additional recommended spare parts for an operating period of one year. The list shall describe each part, the quantity recommended, and the unit price of the part. OWNER will purchase all, some, or none of the recommended parts at his option.

2.5 PAINTING


A. Strainer shall be shipped pre-painted with a heavy duty epoxy paint system designed for outdoor installation.  Total thickness on vessel surfaces shall be no less than 12 mils.

B.  Coat machined, polished, and non-ferrous metal surfaces and similar unpainted surfaces with corrosion prevention compound which shall be maintained during storage and until equipment begins operation.

C.  Provide touch up paint for minor repairs on site following strainer installation.
2.6 ANCHOR BOLTS


A. Furnish anchor bolts and nuts of Type 304 stainless steel of ample size and strength for the purpose intended, sized by the equipment manufacturer. Anchor bolts shall be hooked, and provided for direct embedment during placement of concrete.

PART 3 - EXECUTION 
3.1 INSTALLATION

A.   Install automatic strainers in accordance with the manufacturer's instructions.

B.   Furnish and install all required oil and grease for initial operation.

C.   Flush automatic strainers under full system pressure after installation into piping system and prior to startup and testing. 
3.2 FIELD TESTS

A.  After CONTRACTOR and ENGINEER have mutually agreed that the equipment installation is complete and ready for continuous operation, CONTRACTOR and a qualified field service representative of the manufacturer shall conduct a running test of the strainers and controls in the presence of ENGINEER to demonstrate that each strainer and its control will function correctly.

1.   Running Tests: 
a.   All strainer units together with their controls shall be field tested. Tests shall demonstrate to ENGINEER that each part and all parts together function in the manner intended. All necessary testing equipment and manpower shall be provided by CONTRACTOR at his expense.  OWNER will furnish all power, and incidental material and labor required for the tests.

b.   In the event that the manufacturer is unable to demonstrate to ENGINEER that his equipment meets the requirements of the above described test, the deficient equipment will be rejected and CONTRACTOR shall adjust and/or modify and retest the equipment as often as necessary to meet the specified requirements.  No separate payments will be made for adjustments and/or modifications. 
3.3 MANUFACTURER'S SERVICES (OPTIONAL)
A.  Furnish the services of a qualified factory-trained serviceman to assist in the installation of the equipment, check the installation before it is placed into operation, assist in the performance of field tests, supervise initial operations and instruct plant operators in the care, operation, and maintenance of the equipment.

B.   Serviceman shall not make less than three visits to the site. The first visit shall be for a period of not less than two 8-hour days lo assist in the installation of the equipment. The second visit shall be for a period of not less than one 8-hour day to check the completed installation. The third visit shall be for a period of not less than one 8-hour day to perform the field test, to supervise initial operations, and to instruct the operators in the proper care, operation, and maintenance of the equipment.

C.  Serviceman shall verify that lubrication systems are complete, clean and filled with the proper grade of lubricants.

+ + END OF SECTION + +
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