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SPECIFICATIONS ME-11321

Rotary Screw Compressor 

PART 1
GENERAL
1.01 The requirement
A. It is required that there be furnished to the Metropolitan Water District of Southern California (Metropolitan), equipment and documentation in accordance with these specifications and attachments.  Types and quantities are set forth in the Request for Bid.  Installation is not a part of this contract.

B. Attachments to this specification include:

1. Attachment 1 – Data Sheet

2. Attachment 2 – Information Required by Bidder

3. Attachment 3 – Drawings and Data Required of Contractor

4. Attachment 4 – Proposed Equipment Layout

C. All equipment furnished shall be new and unused.

D. In the event of a conflict between the text of this specification and the references cited herein, the text of this specification shall take precedence.

1.02 References 

A. General
1. The publications listed below form a part of this specification to the extent referenced herein.   

2. The latest publication revision and addendum in effect on the date of award shall be used.  

B. American National Standards Institute
1. ANSI B16.5 – Pipe Flange and Flanged Fittings
2. ANSI B31.3 – Process Piping
3. ANSI A13.1 – Scheme for Identification of Piping Systems
C. ASME - American Society of Mechanical Engineers

1. ASME Boiler and Pressure Vessel Code (BPVC), Section VIII, Division 1
D. ASTM – American Society for Testing and Materials

E. NEMA – National Electrical Manufacturers Association
1. NEMA 250 – Enclosures for Electrical Equipment (1,000-Volt Maximum)
F. ISO – International Organization for Standardization  
1. ISO Standard 8573.1 for quality of compressed air.
2. ISO 9001
1.03 Qualifications of bidder. 
A. A bidder, in order to qualify, shall have designed and manufactured equipment or shall offer to furnish equipment of a manufacturer who has designed and manufactured equipment which is in successful operation for a period of not less than five years in North America and which is comparable in size and severity of duty to the equipment required to be furnished.

B. Qualification information shall be made available to Metropolitan upon request and shall include a bidder’s experience in the design and manufacture of equipment comparable to that proposed to be furnished or, in the event he proposes to furnish equipment not manufactured by himself, information regarding the manufacturer's experience in the design and manufacture of equipment comparable to that proposed to be furnished.  Equipment presented as comparable shall be comparable both in size and severity of duty.

C. Proof of design documentation shall be made available to Metropolitan upon request.

1.04 Quality Assurance.  
A. The manufacturer shall be ISO 9001 certified.
B. The manufacturer and sub-Contractors of major components shall have a written and functioning Quality Assurance Plan that addresses design control, document control, process control, inspection, testing, material traceability, handling, storage, packaging, quality records, and internal quality auditing.   Major compressor package components include rotary compressor body, rotary gears, shaft, motor, air dryer, air receiver, coalescing filters and oil-water separator.  The Quality Assurance Plan of the manufacturer, or of a major sub-Contractor, shall be made available to Metropolitan upon request.
1.05 Liquidated damages

A. Liquidated damages will apply only if set forth in the Request for Bid and Purchase Order.  If the Contractor fails or refuses to make delivery of all items listed on the purchase order, within the time stipulated or within any approved extension of time, the actual damage to Metropolitan due to the delay will be difficult if not impossible to determine; and in lieu thereof the Contractor shall pay to Metropolitan as fixed, agreed and liquidated damages for each calendar day of delay in making delivery, the sum as set forth in the Request for Bid and Purchase Order for each equipment unit; provided, that if delivery shall be delayed in consequence of changes or extras ordered by Metropolitan or failure of Metropolitan to furnish necessary materials or information as herein stipulated, or in consequence of acts of God or the public enemy, acts of Government, strikes, fires, floods, freight embargoes, or other unforeseeable causes beyond the control and without the fault or negligence of the Contractor, or his subcontractors, (all of which shall be determined by Metropolitan, said determination and certification thereof shall be binding and conclusive upon the Contractor), the Contractor shall be entitled to so much additional time therein to perform and complete the contract on his part as Metropolitan shall certify in writing to be just.

B. Applications for extension of time must be made promptly in writing, stating cause of the delay.  The Contractor shall furnish to Metropolitan competent evidence of the duration and circumstances of any such delay.

C. No extension of time will be granted on account of any delay that is not called to the attention of Metropolitan in writing within 10 days from the beginning of said delay.

D. Permitting the Contractor to continue and complete the delivery of the equipment or any portion thereof after the time stipulated for delivery to be completed, or after the expiration of any extensions of said time, shall in nowise operate as a waiver on the part of Metropolitan of any of its rights under the contract.

1.06 Guaranty 

A. The Contractor shall guarantee that the complete assemblies furnished hereunder shall be free from defects in material and workmanship and in all respects satisfactory for the service required.  Metropolitan will test the equipment under actual operating conditions, and the Contractor further guarantees the satisfactory performance thereof under such conditions for a minimum period of one year of service, but not to extend beyond two years, after completion of delivery of the equipment.

B. Equipment found to be defective during the guaranty period will be returned to the Contractor for replacement or repair.  A satisfactory replacement or repaired unit, free of defects, shall be returned to Metropolitan within 60 days.

C. Equipment failing to meet any requirement of the specification shall be considered defective.  Metropolitan reserves the right to make reasonable use of such equipment, provided it can be operated without injury to Metropolitan, until it can be removed from service for replacement or correction of defects.

1.07 Drawings and data required of bidder. 

A.  The bidder shall submit with his bid sufficient information to enable Metropolitan to evaluate the equipment offered.  The submittal shall include, but not be limited to, two sets each of the following:

1. Manufacturer's data and specification sheets.

2. An outline drawing of the equipment and piping showing approximate overall dimensions and limiting space requirements.

3. Information Required By Bidder – Attachment 2.

B. Any drawings, design, descriptions, or other data submitted pursuant to the provisions of this section shall conform to the requirements of these specifications, and nothing so submitted shall relieve the bidder of his obligation, in the event of award, to furnish equipment conforming to these specification requirements.

C. Failure to submit this information may be cause for rejection of any bid.

1.08 Drawings and data required of Contractor  

A. Within 30 calendar days after receipt of purchase order, the Contractor shall submit to Metropolitan at P.O. Box 54l53, Los Angeles, California 90054, for approval, two copies of drawings and data for all of the equipment to be furnished on the purchase order.  Equipment test reports shall be submitted within 14 calendar days after testing, or 14 calendar days prior to shipment, whichever is sooner.  The required sets shall include the drawings and data listed on Attachment 3.
B. IOM manuals, complete with installation, operation, and maintenance instructions, all submittal drawings, and spare parts list of each item of equipment to be supplied shall be furnished to Metropolitan in Los Angeles, California, in the quantities set forth in the Request for Bid at least 14 calendar days before the time of shipment.

C. Required documents shall be submitted in complete sets so that sufficient information will be available for checking.  Documentation shall be in the English language and shall include English units.  Documents shall also include MWD Purchase Order number, MWD Tag number (if applicable), equipment manufacturer, model number, capacity, size, and weight.  Drawings and data submitted without complete information will be returned without approval.   
D. Within 2l calendar days after receipt of drawings and data, Metropolitan will transmit one copy of each to the Contractor, marked either "Returned for Revision", “Reviewed – No Corrections Noted”, "Approved", or "Approved as Revised".  In the last case, all revisions will be shown on the returned copy, which shall be considered as an approved drawing, and only approved drawings shall be used for fabrication.

E. Within 21 calendar days after receipt of drawings and data marked “Returned for Revision” or “Approved as Revised”, the Contractor shall resubmit the documents incorporating the comments.

F. Revisions shown on the drawings and data necessary to meet the requirements of the specifications shall not be taken as the basis of claims for extra charges.  The Contractor shall accept such revisions or submit others for approval.  When delay is caused by the resubmission of details, the Contractor shall not be entitled to any damages or extension of time on account of such delay.
G. Electronic Submittal.  Two weeks prior to shipment, one clear, legible, PDF (or other approved format) output file of each document shall be forwarded to Metropolitan in Los Angeles, California.  Each file name shall include the drawing # and drawing name.  The files may be transmitted either by copying to CD-ROM or other MWD approved electronic media, or transmitted electronically to the Engineer by an agreed upon method (e-mail, FTP, etc.).  Each drawing shall have its own file.  Multi-page documents, such as reports, shall have their own file.  Prior to submitting, the Contractor shall contact the Engineer as to the software revision of the output files that are currently acceptable to Metropolitan.  It may be necessary for the Contractor to save the files in an older version format to accommodate Metropolitan. 
H. Approved or “As built” printed copies of drawings shall be included in the IOM manuals.

I. Receipt of complete and satisfactory documentation is required before Metropolitan can consider all items received and the purchase order complete. 

J. A list of documentation required by the Contractor is shown on Attachment 3 – Drawings and Data Required of Contractor.

K. Material Test Reports of the compressor and motor must be submitted to Metropolitan at least 14 days prior to shipping.  

1.09 Installation, Operation, and Maintenance (IOM) Manuals

A. IOM manuals shall be specifically written for, and directly relevant to the equipment furnished.  Manuals that include more than one model of equipment shall be modified to identify only data for the model furnished.  Each sheet shall be marked to identify the part or product included in the contract using appropriate references from the contract documents.  Information that is not applicable shall be deleted or clearly marked out.  Manuals containing surplus, immaterial, unidentified, and irrelevant information will be rejected.

B. The text shall be organized in a consistent format under separate headings for different procedures.  A logical sequence of instructions shall be provided for each operations and maintenance procedure.

C. IOM manuals shall use heavy-duty binders.  Each binder shall be identified on the front and spine with the title “Installation, Operation, and Maintenance Manual,” together with the project title or name, and equipment title. When 2 or more volumes are necessary, each binder shall also be clearly identified with a volume number.

1. Dividers with tabs shall be provided for each section.  Each tab shall be marked with the section number and title.

2. Clear plastic pocket sheets shall be provided to receive small items or large folded drawings. 

D. Content:  IOM manuals shall include the following contents:

1. Title Page: A title page with the following information shall be provided as the first sheet of each manual or each section of the manual.

a.
   Project Name and installation address (if known)

b. MWD Purchase Order number

c. MWD Equipment Tag number (If shown on P.O.)
d. Name of manufacturer

e. Model number

f. Serial number

g. Date of submittal

2. Table of Contents:  After the title page, for each volume.

3. The following information shall be included for each major component of the equipment and controls.

a.
General system or equipment description

b.
Storage instructions

c. Installations instructions

d. A copy of all approved or “as-built” submittals pertaining to the system and equipment

e. Reproducible prints of shop drawings including diagrams, wiring diagrams, and schematics

f. Operation instructions

g. Tabulation of proper settings for equipment and related instruments and controls

h. Emergency and safety instructions

i. Inspection and test procedures

j. Special tools, accessories, or instrumentation needed for proper operation, testing, or servicing of the equipment

k. Preventive maintenance procedures and schedules

l. Precautions against improper use and maintenance

m. Lubrication schedules, including lubricant grade and type, temperature range of lubricants, and frequency of required lubrication

n. Spare Parts. Complete parts list by generic title and identification number, with exploded views of each assembly.  The manufacturer’s recommended spare parts listing annotated with indications of parts furnished as part of this contract shall be included.  The spare parts listing shall also include the name and location of nearest supplier of spare parts and sources of required maintenance materials and related service.

o. Recommended trouble shooting and startup procedures

p. Disassembly and reassembly instructions

q. Repair instructions

r. Marking and match-marking information, that shall be referenced in the repair instructions and parts lists

s. Nameplate locations, including metric bolting warning plate locations

t. Warranty or warranties.

1.10 Inspection

A. Upon request by Metropolitan, the Contractor shall submit a manufacturing schedule.

B. The Contractor shall give Metropolitan or Metropolitan's representative access to all Contractor and sub-Contractor facilities, during working hours, as is reasonable and necessary to determine the equipment to be supplied conforms to design, including specifications and drawings.  Metropolitan or Metropolitan’s representative shall be allowed to observe all manufacturing processes. The Contractor and sub-Contractors shall furnish all the necessary apparatus, labor, and other facilities for the safe and convenient performance of inspections without cost to Metropolitan.

C. When requested by Metropolitan, the Contractor shall furnish Metropolitan additional information as may reasonably be required regarding the character of the materials and the progress of their procurement, including copies of invoices, bills of lading, and shipping lists on all articles and materials for use on the work.

D. Unidentified materials shall not be used in Contractor’s work, including work by sub-Contractors.

E. If witnessing of a test by Metropolitan is required in the Purchase Order, the test shall be considered a Hold Point, unless waived by Metropolitan, and the Contractor shall notify Metropolitan of the test, two (2) weeks prior to the test.  If equipment is not ready at time of scheduled testing, Metropolitan reserves the right to charge the Contractor for any additional cost incurred.

F. Neither inspection, waiving of inspection, nor Metropolitan's acceptance of the equipment shall relieve the Contractor of his obligation to furnish equipment in accordance with the specifications and drawings.

1.11 Safety requirements
All equipment furnished under the contract shall comply with the safety orders of the Division of Industrial Safety of the State of California.
1.12 Marking

A. All parts subject to disassembly prior to shipment shall be marked for identification and match marked.  Match marking information shall be submitted in the IOM.

B. Each individual piece of equipment shall bear a stainless steel nameplate attached with stainless steel screws, upon which there shall be engraved the following information:

1. Manufacturer's name or trademark

2. Manufacturer's serial number

3. Metropolitan tag number (If shown on P.O.)
4. Metropolitan Purchase Order number

5. Equipment size and pressure rating

C. Stainless steel warning plates shall be attached with stainless steel screws to the equipment at all locations where metric bolting is used.  Each plate shall have engraved on it a warning that metric bolting is used at the location identified on the plate.

D. After the equipment has been prepared for shipping, each shipping unit shall be plainly marked by stencil or equivalent with the purchase order number, the item number, the tag mark number, and the weight.

1.13 Shipping

· The Contractor shall prepare all equipment for shipment in such manner as to protect it from damage in transit, and shall be responsible for and make good any and all damage due to improper preparation or loading for shipment.

B. All equipment shall be securely boxed or crated, or mounted on pallets and supported in a manner, which will prevent damage during shipment and subsequent storage.  Equipment shall be packaged so as not to rub or contact other equipment.  

C. Equipment subject to deterioration due to moisture and dust shall be enclosed in heavy‑duty, polyethylene envelopes together with dehumidifiers, to provide complete protection.

D. All threaded openings shall be plugged or capped with adequate thread protectors.  All exposed process flanges shall have a plywood or equivalent type shipping cover cover, fabricated to match flange size and firmly attached to flange, to exclude foreign matter and prevent flange face damage.

E. The bill of lading and complete shipping list shall be forwarded to Metropolitan in Los Angeles, California, immediately upon shipment of each lot of equipment.

F. In addition to the shipping list, the Contractor shall securely attach one packing list to each shipping container.

G. On the day a shipment is made, the Contractor shall notify Metropolitan in Los Angeles, California, by fax of the shipment, giving the routing number, the bill of lading number, the freight bill number, the name of the carrier or shipping agency, the number of the car or trailer, a list of items shipped, the total weight of the shipment, and the weight of the heaviest box, crate, or skid.  The list of items shipped shall include the purchase order item number, serial number, and tag number for each item.

PART 2
DESCRIPTION OF EQUIPMENT
2.01 General

A. The Contractor shall furnish the air compressor skid(s), and auxiliary equipment as specified herein.  The air compressors shall be furnished complete with all accessories, auxiliary equipment, and controls interlocked with the plant process control system for a fully operable system.  See Attachment 1, Data Sheet, for capacity and additional design criteria.
B. Each air compressor system shall consist of 2 (two) single-stage oil flooded rotary screw type air compressors, with inlet filters, air-cooled after coolers, and accessory equipment herein specified.  Auxiliary equipment shall include, but not be limited to, air receiver, air-cooled after coolers, refrigerated air dryers, filters, oil water separator, piping, valves, and other materials and devices required for a fully operable system.  The air compressors and auxiliary equipment shall be mounted on a factory fabricated steel skid(s) or frames.  Air compressors shall be designed for easy access/removal of equipment and routine maintenance.  All electrical components shall be housed in a NEMA 4 enclosure.

C. The air compressors and auxiliary equipment shall be installed outdoors on existing concrete pads.  See Attachment 4 for concrete pad dimensions and proposed equipment layout.  Contractor may propose alternate layouts.  Contractor is responsible for layout that ensures appropriate maintenance access for equipment furnished. 
D. The ambient temperature will range from 29( F to 104( F.  Operation will be intermittent.  Motors and coolers shall be sized to prevent thermal or electric overload during continuous operation.

E. The air compressor system shall be designed for immediate operation after installation.   After fully testing each system component at the factory, all interconnections between equipment shall be clearly and accurately marked, capped/protected from damage and debris, secured and shipped with the equipment for connection by others in the field. Provide detailed dimensional drawings of equipment relationships with spool mapping for accurate field connection of factory supplied interconnected piping, wiring and components.
F. All components shall be designed and fabricated for the reliable operation of the compressors. 
G.  The air compressors shall be rated for intermittent or continuous operation and have a temperature switch. The control system shall send a high temperature trouble alarm signal and shut down, if the running compressor exceeds safe operating temperatures.
H. Each compressor assembly shall be packaged inside OSHA approved housing.  Compressor shall include a load-less starting control valve. 

I. The air compressor shall be designed to minimize water condensation by making use of a coolant conditioner.  The coolant conditioner shall include a coolant thermostatic control valve which regulates the flow of coolant through the cooler to maintain a minimum injected coolant temperature at various load conditions.  At cold startup, this valve shall allow for by-pass of the coolant cooler to allow heating of coolant.
J. Anchorage of compressor base skid and auxiliary equipment to existing concrete pad shall be designed to meet UBC Seismic Zone 4 requirements.  Contractor shall provide seismic calculations for equipment anchorage.  
K. Manufacturer’s standard coatings for their corresponding equipment are acceptable.
2.02 Air Compressor Design
A. Housings:  The housing shall be close-grained cast-iron or better as agreed upon by MWD.  

B. Rotors:  The rotors shall be ductile iron with forged steel or stainless steel permanently anti-friction thrust and radial bearings and shall be dynamically balanced.
C. Gears:  Gears, if provided, shall be alloy steel, supported with anti-friction thrust and radial bearings.
D. Seals:  Seals shall be self-adjusting and -centering.  Air and oil chamber seals shall be designed to prevent contamination of the compressed air stream.

E. Unloader:  A unloader shall be provided to control the inlet throttle valve and blow-off valve.
F. The air compressor shall be equipped with a connection sized for full discharge, air check valve, isolation valve, pressure relief valve, and vibration isolators.  Flexible connections shall be provided for the compressor suction and/or discharge as recommended by the manufacturer.

G. Manufacturer’s standard coatings for their corresponding equipment are acceptable.
H. Acceptable Manufacturers:  the air compressor shall be manufactured by Gardner-Denver, Atlas Copco, Ingersoll Rand, or approved equal.
2.03 Air Cooled Aftercooler

A. An air-cooled aftercooler and moisture separator shall be provided.  
B. The aftercooler shall be rated for a maximum pressure equal to or greater than 110 percent of the maximum working pressure of the compressor.  
C. The aftercooler shall be installed between the compressor discharge and Air Receiver.  The aftercooler shall have a minimum rated capacity to cool the design capacity of the compressor to within 20 F of the entering ambient air temperature.  
D. The moisture separator shall be located downstream of the aftercooler and shall include an automatically trapped drain.  
E. A safety valve to protect against over-pressurization shall be provided.
2.04 Filters
A. Inlet Filter:  A dry-type, heavy duty 5-micron inlet filter with silencer tubes shall be provided. Intake filter silencer shall be dry type with replaceable element.   
B. A general-purpose coalescing (upstream of dryer) filter, a high efficiency coalescing (upstream of dryer) filter and a general purpose particulate filter shall be provided. The filter elements shall meet the following requirements and shall be sized for the compressor full-rated flow and pressure.
	Filter Element Type
	Particle Removal
Down to

(microns)
	Efficiency

(% at microns)
	Maximum Oil Carryover

(ppm w/w)
	Clean, Dry Pressure Drop (psi)

	General purpose coalescing
	1.00
	99.99 @ 0.6 
	1.00
	0.75

	High efficiency coalescing
	0.01
	99.9999 @ 0.6
	.008
	1.50

	General purpose particulate
	1.00
	99.99 @ 0.6
	N/A
	0.75


C. Filter elements shall be replaceable without removing the filters from the line. Filters shall be supplied with differential pressure gauges.
2.05 Air Compressor Receiver
A. The air compressor receivers shall be a welded steel tank designed, constructed and stamped in accordance with the ASME Boiler and Pressure Vessel Code, Section VIII, Division 1, furnished with National Board Registration Number.
B. The receivers shall be designed for a maximum allowable working pressure of at least 10 percent greater than the maximum working pressure of the compressor, shall include a minimum 1/16-inch corrosion allowance.
C. The air compressor receivers shall have inspection openings.  
D. A pressure safety relief valve set shall be provided for the working pressure of the compressor plus 10 percent but not greater than the receiver design pressure. 
E. The receivers shall be equipped with a 4‑1/2-inch pressure gauge with a stainless steel case, tempered glass front, a gage cock, an automatic condensate drain valve with isolation valve, and a manual blowdown valve located at the low point in the receiver.
F. The receivers 200 gallons and above shall have a 12-inch high skirt with floor flange.
2.06 Refrigerated Air Dryer Package
A. A skid-mounted refrigerant air dryer package complete with controls, valves, pressure and moisture instrumentation, and all miscellaneous appurtenances shall be provided for each compressor package.
B. The following equipment components shall be included in the skid-mounted systems:
1. Hermetically sealed refrigeration unit with air-cooled refrigeration condenser.
2. Air-to-refrigerant chiller and air-to-air precooler-reheater tube-in-tube, nonfouling heat exchanger(s).
3. Stainless-steel combination Separator-Filter. The solid contaminants shall not exceed 0.1 microns (ISO 8573.1 Quality 1).
4. Dryer shall be equipped with an automatic drain trap for removing collected condensate.
5. Power on light and high temperature air warning light shall be provided.
6. Hot gas bypass system shall be used to maintain constant dew point from no-load to full-load conditions.
7. Fan cutout switch shall be provided to stop fans during low ambient temperature conditions.
C. Refrigerant air dryers shall house entire unit in 18‑gauge steel case suitable for wall mounting
D. Refrigerant air dryers Electrical System shall have thermal and overload protection with automatic reset.
E. The maximum pressure dew point shall be 38 degrees Fahrenheit (ISO 8573.1 Quality 1). 
2.07 Piping and Equipment Anchorage
A. Piping and isolation valves shall be provided to connect all equipment to make compressor systems operable.
B. Interconnecting piping shall be shipped loose.  Metropolitan personnel will install piping and make all equipment connections per Contractor piping layout drawings.
C. Valves shall be provided to isolate equipment.  Filters and dryers shall have 3-valve bypass.  Valves shall be ball type, bronze, 600 psi (minimum) with PTFE seats, Watts B-6000 or equal.  
D. Galvanized Carbon Steel Pipe and Fittings shall be provided for connections between air compressor, air receiver, air dryer and water/oil separator and lubrication system.
E. Galvanized Carbon Steel Pipe and Fittings Specifications
1. Pipe, 2-1/2 inches in diameter and smaller shall be Schedule 80 in accordance with the requirements of ASTM A53, Type S, Grade B.  Pipe, 3 inches in diameter and larger shall be Schedule 40, in accordance with the requirements of ASTM A53, Type S, Grade B. Galvanizing shall be in accordance with the requirements of ASTM A123.

2. Fittings shall be threaded malleable iron ANSI B16.3, Class 300, in accordance with the requirements of ASTM A47 and galvanized in accordance with the requirements of ASTM A123.

3. Fasteners shall be in accordance with the following requirements:  
a. Carbon steel fasteners shall be used only with carbon steel piping subject to a continuously dry environment. 
b. The studs and bolts for flanged connections and joint harnesses shall be machined from steel in accordance with the requirements of ASTM A193, Grade B7, except that the requirements specified herein shall control where at variance with ASTM A193.  Studs shall be threaded full length, and each shall be furnished with 2 nuts.

c. Nuts shall be in accordance with the requirements of ASTM A194, Grade 2H, heavy series.  

d. Carbon steel bolts installed in holes 1/8 inch or more oversize, as measured on the diameter, shall be provided with hardened steel washers in accordance with the requirements of ASTM F436 at each contact surface.

e. Anti-seize compound shall be used on carbon steel fasteners, and shall be Husk-ITT, Husky 2000; or equal.
f. Fasteners shall be hot-dip galvanized after fabrication in accordance with the requirements of ASTM A153.
F. Stainless Steel Tubing and Fittings shall be provided for control lines.
1. Stainless Steel Tubing Specifications 
a. Tubing shall be seamless austenitic stainless steel in accordance with the requirements of ASTM A269, Type 316, with the following wall thickness:
Tube Size (in.)

Wall Thickness (in.)
1/8 through 5/8

0.065 (minimum thickness for all sizes)

3/4 through 7/8

0.083

1

0.095

1-1/4 through 1-1/2

0.134

2

0.188

2. Stainless Steel Fittings Specifications
a. Fittings for tubing shall be double-ferrule compression-type manufactured by Swagelok Companies; Parker Hannifin Corporation; or equal, and have a pressure rating equal or greater than the tubing.

b. Bar stock material shall be in accordance with the requirements of ASTM A276, Type 316; forgings shall conform to the requirements of ASTM A182, Type 316.

c. All material shall be in accordance with the requirements of ASTM A262, Practice A.

d. A fitting assembly shall consist of components of only one manufacturer.
G. Metropolitan will anchor equipment to existing concrete pads.  Anchorage shall comply with UBC Seismic Zone 4 Requirements.
H. Metropolitan will install all required pipe supports.
2.08 Main Electric Drive Motor

A. The main drive motor for the compressor shall be a polyphase induction motor and shall conform to NEMA MG1.  The motor shall be designed for operation on a 480 volt, 3 phase, 60 hertz system.  The motor shall be sized so that the nameplate horsepower rating including the service factor is not exceeded under the entire range of operating conditions specified herein.  The motor shall have a Class F insulation system and shall be operated at Class B insulation temperature rise based on a maximum ambient temperature of 40(C.  Unless otherwise required by the driven equipment, the motor shall be NEMA Design B.  The motor shall be classified as NEMA premium efficiency type per NEMA MG1.  The motor nameplate shall be marked as NEMA Premium Efficiency type.  The motor service factor shall be 1.15.

B. The main drive motor shall be TEFC and designed for reduced voltage starting, allowing for characteristics of the driven equipment, and shall start without undervoltage tripping.

C. The main drive motor shall be furnished with condensation space heaters.  The heaters shall be of the cartridge or flexible type wrap around type installed within the motor enclosure adjacent to the iron core.  The heaters shall be rated for 120 V, single phase with wattage as required.  The heater wattage and voltage shall be embossed on the motor nameplate.  Power leads for the heaters shall be brought out through an auxiliary terminal box.
D. The auxiliary motor, if required for cooling fans, shall be TEFC and designed for across the line starting.
2.09 Control System

A. The air compressor shall be furnished with a control system capable of controlling all operations of the air compressor in a stand-alone mode.  The control system shall be factory assembled, prewired, and skid mounted.  The control unit panel shall be of continuous welded-steel construction.  Gasketed access doors shall be provided as required.  The panel shall meet NEMA 4 requirements.
B. The control system shall include, but not be limited to, a main circuit breaker, solid state reduced voltage combination motor starter with motor circuit protector and motor running overload relay for the main drive motor; full voltage combination motor starter with motor circuit protector and motor running overload relay for the auxiliary cooling fan motor, if required; elapsed time meters, high temperature shutdown switches, overpressure shutdown switches, alarm horn, control transformer with primary and secondary fuses, panel mounted pilot lights with LED type lamps, pushbutton and selector switches, control relays, timers and contacts for remote indication of compressor status (ON/OFF) and alarms (high temperature and overpressure shutdown) to the plant process control system.  All control system components shall be UL listed.  
C. The control system shall accept a remote contact closure to start and stop the air compressor motors.  The air compressor shall automatically shutdown on a high motor temperature or system overpressure.  The control system shall have a contact closure for remote indication of air compressor shutdown.
D. The line side of the main circuit breaker shall serve as the single point connection for the 480 Volt, 3 phase power feeder to the air compressor skid.  The circuit breaker rating shall be as required by the compressor load.  The main circuit breaker shall be furnished with an external operating handle interlocked with the control unit panel door to prevent opening of the panel door when the circuit breaker is in the ON position.
E. Screw type terminal blocks shall be provided for termination of all field wiring for remote indication of compressor status and alarms.
PART 3
FIELD QUALITY CONTROL
3.01 Installation and Field Test
A. Prior to plant start-up, all equipment shall be inspected and certified by a manufacturer’s representative for proper alignment, quiet operation, proper connection, and satisfactory performance.

B. Metropolitan personnel will install the equipment.

C. Once installation by Metropolitan personnel is complete, the equipment shall be cleaned and lubricated, where required, in preparation for testing and field painting.

D. Field tests shall not be conducted until such time that the entire installation is substantially complete and ready for testing.

E. Contractor shall submit to Metropolitan’s representative for approval a field test report, on each unit including a test data sheet.  Prior to conducting the test, a copy of the proposed test data sheet shall be submitted to Metropolitan’s representative for approval.  After all equipment has been completely installed, the compressor shall be tested by the Contractor and/or equipment manufacturer in the presence of Metropolitan’s representative.

F. The air compressor shall be tested under actual operating conditions to determine that the operation is satisfactory and the equipment is free from excessive noise and vibration.  The test data shall indicate, as a minimum, the time, noise level, airflow rate, and discharge pressure.  The Contractor shall take and record readings at 15-minute intervals over the duration of the test for the specified minimum and maximum air flow rates.  Noise and vibration tests (signature analysis) shall be conducted on each compressor to ensure that no harmful vibration is in the compressor units or in the system piping.  The measured noise level shall be recorded on the test data sheet and submitted to Metropolitan’s representative.

G. Written certification from the equipment manufacturer stating that the equipment is ready for operation and that the operating personnel have been suitably instructed in the operation and care of each unit shall be submitted.

H. If the equipment performance does not meet the requirements specified, corrective measures shall be taken or the equipment shall be removed and replaced with units which will satisfy the conditions specified, at no additional cost to Metropolitan.
3.02 Manufacturer’s Service
A. An equipment manufacturer’s representative of the air compressor shall be provided for inspection, start-up assistance, equipment testing, certification, and training of Metropolitan personnel.  The representative(s) shall have complete knowledge of proper installation, operation, and maintenance to inspect the final installation and supervise field test runs of the equipment.
B. A manufacturer’s representative for both the air compressor and the air dryer shall each be present at the worksite, and/or classroom designated by Metropolitan, for the time specified below as schedule by the Metropolitan’s Representative:
1. Inspection and start-up:  1/2 day
2. Equipment field testing and training of Metropolitan personnel:  1/2 day
C. Start-up services and training of Metropolitan personnel shall be at such times as requested by Metropolitan’s Representative.
D. The Contractor shall coordinate with the equipment manufacturer’s representative all field service needed to assist in the inspection and testing of the equipment.
E. Operational and Maintenance Data and Manuals for instruction of Metropolitan personnel shall be provided in accordance with paragraph Section 1.09.
Attachment 1
Design and Operating Conditions
ROTARY SCREW COMPRESSOR DATA SHEET
Vendor to fill in all blanks.
	Project: Jensen Plant Air Compressor
	Location:  Chemical Tank Farm

	Equipment Tag No(s):  C-01 and C-02
	Service:  Plant air supply for chemical unloading, instruments, utility stations. 

	Manufacturer:
	Model #:

	Size:
	Qty:  2

	Number of Stages:  1
	Service Location (indoor/outdoor): Outdoors


	Operating Conditions

	Elevation (ft above MSL):   1288
	Ambient Temp at Air Intake (degrees F):  Min_29 F_  Max_104 F_

	Barometric Pressure (psia):  14
	Rel. Humidity: 90%
	Seismic Requirements:  UBC Seismic Zone 4 requirements


	SERVICE RATINGS

	Rated Capacity at Full Load Operating Pressure:  125 psig
	scfm: 212 
	acfm:

	Full Load Operating Pressure (psig):
	


	EQUIPMENT CONFIGURATION

	Compressor

	Type:  FORMCHECKBOX 
 Air Cooled,   FORMCHECKBOX 
 Oil Injected,   FORMCHECKBOX 
 Oil Free
	Mounted:  FORMCHECKBOX 
 Base Mounted,   FORMCHECKBOX 
 Receiver Mounted

	Drive Motor 

	Drive Motor Nameplate Rating (HP): 
	Drive Motor Nameplate Nominal Efficiency (%):

	Voltage (volts): 480 V     Phase: 3    Frequency (hertz):  60 Hz
	Synchronous Speed (rpm):

	Fan Motor

	Fan Motor Nameplate Rating (if applicable) (HP):
	Fan Motor Nameplate Nominal Efficiency (%): 

	Voltage (volts):       Phase:           Frequency (hertz):
	Synchronous Speed (rpm):

	Power Requirements

	Total Package Input Power at Zero Flow (kW):
	

	Total Package Input Power at Rated Capacity and Full Load Operating Pressure (kW):
	Specific Package Input Power at Rated Capacity and Full Load Operating Pressure (kW/100 cfm):

	Receiver

	Receiver Type (Horizontal/Vertical):  Vertical
	Receiver ASME Stamp (Y/N):   Yes

	Receiver Capacity (gallons):  400 gal
	Relief Valve Setting (psig)

	Pressure Relief Valve Setting (psig):  
	Pressure Relief Valve Rated Flow @ 130 psig (scfm):

	Air Dryer

	Air Dryer Required (Y/N): Yes
	Air Dyer Drive Motor Nameplate Rating (HP):

	Air Dryer Type (Refrigerated/Desiccant/Other): Refrigerated
	Dryer Capacity @ 100 psig (scfm):  

	Manufacturer:            Model No:             Equipment No:
	Dew Point @ 100 psig:_____ deg F 


Attachment 1

ROTARY SCREW COMPRESSOR DATA SHEET
Page 2
	Project:  Jensen Plant Air Compressor
	Location:  Chemical Tank Farm

	Equipment Tag No(s): C-01 and C-02
	Service:   Plant air supply for chemical unloading, instruments, utility stations.


	OTHER COMPONENTS

	Air Cooled After Cooler

	Manufacturer:
	Model No:

	Equipment No.
	Disch Temp (Inlet air + 20ºF):

	Capacity(scfm):
	Pressure Relief Valve Setting(psig):

	Fan Motor Nameplate Rating (if applicable) (HP, volts, phase, hertz):
	Fan Capacity  (acfm): 

	Moisture Separator included:      Yes
	Drip Trap included:        Yes


	Factory Finishing

	Finish, Painting & Coating:  Manufacturer standard
	


	Testing 

	Shop Inspection: No
	Vibration Test Report: Yes

	Vibration Test: Yes
	Performance Test Report: Yes

	Performance Test (3 hrs min): Yes
	· Noise Levels:  80 dba at 3ft from equipment


	Applicable to:  
	Proposal   O
	As Purchased  O
	As Built  O


	Notes/Special Features required: 


1) Gardner Denver Model EAH-99C compressors with RNC-250 refrigerated dryer and CTS 30 oil water separator, or equal.



Attachment 1
ROTARY SCREW COMPRESSOR DATA SHEET
Page 3
Vendor to fill in all blanks.
	Project:  Jensen Plant Ammonia Air Compressor
	Location:  Ammonia Tank Farm

	Equipment Tag No(s):  C-03 and C-04
	Service:  Ammonia System air supply for unloading, utility stations

	Manufacturer:
	Model #:

	Size:
	Qty: 2:

	Number of Stages:  1
	Service Location (indoor/outdoor):  Outdoors


	Operating Conditions

	Elevation (ft above MSL):  1280
	Ambient Temp at Air Intake (degrees F):  Min_29 F_  Max_104 F_

	Barometric Pressure (psia):  14
	Rel. Humidity:  90%   
	Seismic Requirements:  UBC Seismic Zone 4 Requirements 


	SERVICE RATINGS

	Rated Capacity at Full Load Operating Pressure:  125 psig
	scfm:   
	acfm:  36

	Full Load Operating Pressure (psig):
	


	EQUIPMENT CONFIGURATION

	Compressor

	Type:  FORMCHECKBOX 
 Air Cooled,   FORMCHECKBOX 
 Oil Injected,   FORMCHECKBOX 
 Oil Free
	Mounted:  FORMCHECKBOX 
 Base Mounted,   FORMCHECKBOX 
 Receiver Mounted

	Drive Motor 

	Drive Motor Nameplate Rating (HP):
	Drive Motor Nameplate Nominal Efficiency (%):

	Voltage (volts): 480 V   Phase:  3    Frequency (hertz):  60 Hz
	Synchronous Speed (rpm):

	Fan Motor

	Fan Motor Nameplate Rating (if applicable) (HP):
	Fan Motor Nameplate Nominal Efficiency (%): 

	Voltage (volts):       Phase:           Frequency (hertz):
	Synchronous Speed (rpm):

	Power Requirements

	Total Package Input Power at Zero Flow (kW):
	

	Total Package Input Power at Rated Capacity and Full Load Operating Pressure (kW):
	Specific Package Input Power at Rated Capacity and Full Load Operating Pressure (kW/100 cfm):

	Receiver

	Receiver Type (Horizontal/Vertical):  Vertical
	Receiver ASME Stamp (Y/N): Y

	Receiver Capacity (gallons):  240 gal
	Relief Valve Setting (psig)

	Pressure Relief Valve Setting (psig):
	Pressure Relief Valve Rated Flow @ 130 psig (scfm):

	Air Dryer

	Air Dryer Required (Y/N):
	Air Dyer Drive Motor Nameplate Rating (HP):

	Air Dryer Type (Refrigerated/Desiccant/Other):
	Dryer Capacity @ 100 psig (scfm): 

	Manufacturer:            Model No:             Equipment No:
	Dew Point @ 100 psig:_____ deg F 


Attachment 1

ROTARY SCREW COMPRESSOR DATA SHEET
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	Project:   Jensen Plant Ammonia Air Compressor
	Location:  Ammonia Tank Farm 

	Equipment Tag No(s):  C-03 and C-04
	Service:  Ammonia System air supply for unloading, utility stations


	OTHER COMPONENTS

	Air Cooled After Cooler

	Manufacturer:
	Model No:

	Equipment No.
	Disch Temp (Inlet air + 20ºF):

	Capacity(scfm):
	Pressure Relief Valve Setting(psig):

	Fan Motor Nameplate Rating (if applicable) (HP, volts, phase, hertz):
	Fan Capacity  (acfm): 

	Moisture Separator included:      Yes
	Drip Trap included:        Yes


	Factory Finishing

	Finish, Painting & Coating:   Manufacturer standard
	


	Testing 

	Shop Inspection: No
	Vibration Test Report: Yes

	Vibration Test: Yes
	Performance Test Report:  Yes

	Performance Test (3 hrs min):
	Noise Levels: 71dba at 3ft from equipment


	Applicable to:  
	Proposal   O
	As Purchased  O
	As Built  O


	Notes/Special Features required: 
2) Gardner Denver Model ELA-10compressors with RNC-100 refrigerated dryer and CTS 15 oil water separator, or equal.



Attachment 2
Information Required of Bidder

	
	Requirement Description
	Item 1

 (MWD Pc.Mk. No C-01 and C-02.) 
	Item __

(MWD Pc.Mk. No.) C-03 andC-04
	Item __

(or MWD Pc.Mk. No.)

	1
	Compressor Size and Type
	
	
	

	2
	Compressor Manufacturer
	
	
	

	3
	Motor Manufacturer
	
	
	

	4
	Motor Model
	
	
	

	5
	Coalescing Filter Sizes and Types
	
	
	

	6
	Refrigerated Air Dryer model 
	
	
	

	7
	Refrigerated Air Dryer manufacturer
	
	
	

	8
	Intake Filter Size and Type
	
	
	

	9
	Control System Description
	
	
	


Attachment 3
DRAWINGS DATA REQUIRED OF CONTRACTOR
Drawing and Data Required of Contractor 
(a) Complete certified dimensional outlines or general arrangements, including clearances, weight, and identification of materials for compressor, receiver, dryer, filters and piping.
(b) Cross sectional assembly, including material of construction of compressor, receiver, dryer, and filters.
(c) Piping layouts, plan and elevation views of interconnecting pipe.

(d) Description of Controls.
(e) Supporting data (calculations, test results, etc.) showing the compressor performance. 

(f) Electrical Drawings and Diagrams: All data pertaining to electrical equipment, including schematic , point-to-point internal wiring and external panel layout, wiring connections and outline drawings.

(g) The following data is required as a minimum on all electric motor:
1. Electric motor assembly drawing
2. Power and control wiring diagrams
3. Motor manufacturer
4. Motor type

5. Motor speed (rpm)
6. Motor horsepower rating
7. Motor voltage and phase

(h) Assembly details.
(i) Seismic calculations for equipment anchorage
(j) Complete nameplate markings.
(k) Hydrostatic test report.
(l) Installation, operations and maintenance manuals.
(m) Field Test Report.
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