Section 15670
Purchase Specification 

For 

Refrigeration Machine

This specification is being issued to reflect the criteria for the new chiller in the formal proposal to be submitted by York.

This specification has been revised to reflect the current requirements for the new chiller.  It is intended that the new chiller operating parameters, componenents, etc. shall match the existing York chiller which was installed in 1997, except as noted.  Some items have been deleted from the specification, some revised and some added. These items are clearly highlighted as indicated in the legend so that it will be clear to all York, MIT and Syska & Hennessy. 
Specification Legend
1.
Shaded text indicates item deleted or revised

2.
Bold Text: Indicates revision to item shaded or a new item added.

Section 15670

Refrigeration Machine

PART 1 GENERAL

tc \l1 "Part 1 - GENERAL
1.1 SCOPE OF WORK

tc \l2 "A.
SCOPE OF WORK
A. This specification together with all attachments, details the technical and quality assurance requirements for furnishing a centrifugal type chiller.  The included manufacturer's data sheets are to be completed by seller with any exceptions noted thereon and returned with the shop drawings.

B. Additional alternate bids within + 10% of capacity specified may be submitted if manufacturer believes the alternate may be more cost effective.  Alternates will be considered only if base bid was also submitted.  Any exceptions to specification shall be clearly indicated on the Proposal form.

C. In case of conflict between this specification and the referenced Codes and Standards, the more stringent requirements apply.

D. This equipment will be pre-purchased by Owner and assigned to contractor for integration in existing plant.  See "Instructions to Bidders".

E. Centrifugal water chiller to be steam turbine driven and complete with all accessories hereinafter described.

1. Compressor.

2. Couplings.

3. Cooler.

4. Refrigerant condenser.

5. Purge and recovery unit (if required).

6. Pump-out condensing unit and receiver.

7. Controls and instrumentation, local control panel.

8. Pneumatic controls and piping.

9. Free-cooling bypass.

10. All auxiliary motors and motor controllers required for 

a. Pump-out unit, 

b. Compressor Main Oil Pump (if not shaft driven), 

c. Compressor Auxiliary Oil Pump.

d. Surface Condenser vacuum pump and condensate pumps

11. Steam Turbine

12. Steam Condenser

13. Exhaust Piping (between turbine and steam condenser)

14. Exhaust Piping Expansion Joint 

15. Fabricated steel base.

16. Sole plates for mounting in concrete bases for compressor and steam turbine.
17. Tools.

18. Refrigerant charge.

19. Lubricants.

20. Interlock system.
21. Shop drawings and data (See 3.10.B). 

22. Installation by manufacturer's contractor including unloading, rigging, storage, installation (including grouting), startup and testing.
23. Operating instruction manuals (See 3.10.B).

24. Alarms.

25. Control and power wiring, pneumatic piping (for pneumatic tubing, see 2.13 G.5).

26. Spare parts.

27. Acoustical treatment (See 3.2).

28. Instruction for operating personnel (See 3.5A).

29. Refrigerant piping, except as noted below.

30. Lubricating oil piping.

31. Final painting.

32. Thermal insulation.

F. Alt #1: Installation by owner contractor. Provide erection supervision, start-up supervision and test supervision, startup and testing.

G. Alt #2: Installation by manufacturer's contractor: Unloading, rigging, storage and installation. Startup and testing.

H. Work by Others.

1. Piping:

a. Chilled water.

b. Condenser water, including pump-down unit.

c. Turbine and compressor oil cooler

d. Lubricating oil cooling water.

e. Relief, vent and drain.

f. Compressed air.

g. Steam piping to turbine and steam condenser ejector

h. Condensate return to system

2. Power wiring to MCC for all miscellaneous motor starters and heater (i.e. oil pumps, etc.).

3. Incoming and feeder power wiring to MCC for miscellaneous motor starters and heater (i.e. oil pumps, etc.)
4. Power wiring to control panel

5. Power wiring to Chiller control panel.

6. Control alarm and indication wiring from chiller control panel to control room

7. Control alarm and indication wiring from chiller control panel to control room and to MCC.
8. Mounting of chilled water and condenser water flow switches in piping.

9. Mounting of sensing elements in chilled and condenser water piping.

10. Foundations.

11. Concrete work.

12. Grouting

13. Control air supply to unit control panel.

1.2 BIDDER QUALIFICATION

A. Bids will only be accepted from Refrigeration Machine Manufacturers who can furnish a list of at least five (5) prior installations of refrigeration machines of size and type similar to those specified herein.

1.3 APPLICABLE CODES AND STANDARDS

A. ASME (American Society of Mechanical Engineers).

1. Section VIII, Division 1, Pressure Vessels.

2. Section VIII, Division 2, Alternate Rules for Pressure Vessels.

3. Section IX, Welding Qualifications.

B. ANSI (American National Standard Institute).

1. Power piping, 31.1.  Refrigeration piping, 31.5.

2. Others as described in text.

3. Safety Code for Mechanical Refrigeration ANSI/ASHRAE Std. 15.

C. ARI (Air Conditioning and Refrigeration Institute)

1. Standard for Centrifugal Water Chiller Packages, Standard 550.

2. Method of Measuring Machinery Sound Within Equipment Rooms, ARI 575.

D. AGMA (American Gear Manufacturers Association)

1. Design of Components - Enclosed Gear Drives - Bearings, Bolting, Keys and Shafting, AGMA 260.02.

2. Specification for measurement of Sound on High Speed Helical and Herringbone Gear Units, AGMA 295.03.

3. Standard for Rating the Strength of Helical and Herringbone Teeth, AGMA 221.02.

4. Standard Practice for High Speed Helical and Herringbone Gear Units, AGMA 421.06.

5. Load Classification and Service Factors for Flexible Couplings, AGMA 514.02.

6. Balance Classification for Flexible Couplings, AGMA 515.01.

E. NFPA (National Fire Protection Association)

1. National Electric Code, NFPA 7O.

F. ASTM (American Society of Testing Materials)

1. Various specifications as described in this specification.

G. IEEE (Institute of Electrical and Electronic Engineers)

1. Various specifications as described in this specification.

H. NEMA (National Electrical Manufacturers Association).

1. Various specifications as described in this specification.

PART 2 PRODUCTS

2.1 COMPRESSOR

A. Type:

1. Single or two-stage centrifugal type.

2. Two stage centrifugal type consisting of:

a. Impeller:  Aluminum alloy, tested to 110% overspeed.

b. Rotor:  

1) Dynamically and statically balanced after fabrication and tested to 110% of design speed.

2) Sufficiently rigid to prevent any vibration at operating speeds.

3) Unit shall not pass first critical speed in coming up to operating speed.

c. Casing:  Close-grain cast iron or approved equivalent material.

d. Journal bearings:  Aluminum alloy, or babbitt, or approved equal.

e. Thrust bearing:  Aluminum alloy hydrodynamic fluid film or Kingsbury type.  The bearing shall be designed to absorb any unbalanced axial thrust in either direction.

f. Balance pistons to be provided if required on multi-stage units.

g. Shaft seals:

1) Iso-carbon or approved similar shaft seals to prevent refrigerant leakage.  Retractable shutdown seal to be provided where required by compressor design to prevent refrigerant loss.

2) Iso-carbon or approved similar shaft seals to prevent refrigerant leakage. 

h. Forced-circulation lubricating system with:

1) Auxiliary motor-driven oil pump.

2) Main oil pump driven from compressor shaft.  Electric motor driven main oil pump is acceptable where required by compressor design.

3) Main oil pump driven from compressor shaft. 
4) Oil pump operation:

5) Auxiliary motor-driven oil pump, automatically started, and as compressor comes up to speed, main oil pump shall assume lubrication duty and automatically shutdown auxiliary pump.  In case of main oil pump failure, auxiliary oil pump shall automatically cut-in to assure continuous compressor operation and failure shall be annunciated.

6) Auxiliary oil pump shall operate during coast-down when chiller is turned-off.  Provisions for safe coast-down during power failure shall also be included and described.  Status of pumps running shall be indicated on control panel.

7) Pump motor and controller:  See Section 2.10.

8) Oil system complete with:

a) Pressure relief valve for each pump.

b) Oil piping, except field installed piping.

c) Pressure gauges.

d) Flow indicator.

e) Temperature indicators.

f) Oil pressure switches.

g) Oil cooler:  designed for use with condenser water or refrigerant cooled.  City water will be used instead of condenser water during emergency conditions.

h) Duplex oil filters, each for 100% capacity with 15 micron replaceable element.  Filters to be equipped with multi-port switchover valves.  Individual filter to be replaceable without unit shutdown

i) Oil reservoir and oil charge.

j) Oil heater, to prevent oil from absorbing refrigerant during shutdowns, thermostatically controlled, complete with contactors, if required.

i. Intercooling system (where applicable):

1) Multi-stage compressors - flash gases removed from liquid cooler at one or more intermediate stages.

j. Subcooling system (where applicable):

1) Single-stage compressors:  liquid subcooling in refrigerant condenser.

k. Lifting Device:

1) Eyebolt or approved device to facilitate lifting compressor.

l. Resistance temperature detector for each bearing with monitor installed in control panel.

m. Vibration monitoring system to monitor "X" and "Y" axis on each bearing and axial vibration ("Z" axis) for each shaft.  System shall consist of vibration probes, bearing and case mounted, and vibration monitor control panel mounted.  System shall be Bently Nevada Model 3300, including key-phasor.

3. COUPLINGS

Couplings self-aligning, forged steel.  Lubricated gear type couplings provided with shields to keep out dust.  High speed coupling may be manufacturer's own design, dry type disc coupling.

Couplings equipped with:

Guards

Body fitted bolts.

Extended hubs.

Statically and dynamically balanced.

COOLER

Type:  shell and tube, ASME stamped.

Shell:  welded steel construction.

Tubes:

Copper - 3/4 outside diameter with nominal 0.035 in. wall thickness at root of fin.

Rolled at each support into tube sheet.  Tube not to have external fins at tube sheet support.

Removable without affecting tube sheet or causing leakage of adjacent tubes.

Supports:  maximum 4 ft. on center.

Tube sheet:

Carbon steel suitable for withstanding working pressure.

Welded to evaporator shell.

Intermediate tube sheets to prevent tube vibration.

Water boxes:

Integral marine type to permit removal of cover without disturbing connecting pipe. 

Integral marine type to permit removal of cover without disturbing connecting pipe. Provide hinged covers.
High-grade carbon steel or material of equivalent strength suitable for specified purpose.

Separable cover with lifting lugs.

Vent and drain connections with shut off valves, and chemical cleaning connections with shut off  valves.

Tappings for thermometers, control bulbs and gauges.

Weld end water connections.

Recovery unit connection.

Waterside coating:

Factory or field applied two coats of International Protective Coatings Intertuf 132 HS coal tar epoxy or equivalent to front and rear tube sheets.  Also apply to inside of water boxes and waterside of water box heads .

Baffles:

To prevent direct impingement of liquid on tubes.

To uniformly distribute liquid refrigerant.

Eliminators:

Non-ferrous eliminator or steel baffles.

To prevent liquid refrigerant from entering compressor.

Refrigerant-charging connection.

Relief valve:  dual, each sized at 100%:

Each way with rupture disc, intermediate test connection and relief valve in series.  Connected in parallel by a 3-way valve.

Suitable for connecting relief piping.

Sized for specific refrigerant.

Sight glass:  standard height reflex type to indicate liquid refrigerant level with appropriate manual shut-off and check valves.

Sight glass: full length reflex type to indicate liquid refrigerant level with appropriate manual shut-off and check valves.
Thermometer:  to indicate refrigerant temperature.

CONDENSER

Type:  shell and tube, ASME stamped.

Construction, similar to cooler for:

Shell.

Tubes.

Tube sheets.

Intermediate tube sheet supports.

Water boxes, marine type.

Weld end connections.

Baffles:

To prevent direct impingement of refrigerant gases upon tubes.

To uniformly distribute gas refrigerant over length of condenser.

If required, non-corrodible baffle sheet to segregate and collect non-condensible gases for purging.  Purge connection:  non-corrodible materials.

Purge unit connection.

STEAM SURFACE CONDENSER

Steam surface condenser designed for 10% excess capacity to produce and maintain a vacuum at the turbine with the design leaving water temperature (ASME stamped).

Type:  shell and tube.

Shells:  welded steel construction.

Tubes:

Copper or Admiralty metal.

Diameter:  3/4 in OD.

Wall thickness:  18 gauge.

Roller-expanded into tube sheets.

Suitable for compensating for expansion differences.

Water velocity:  maximum 10 fps.

Tube sheet:

Welded or bolted to shell with collar bolts.

Steel, suitable for withstanding working pressure.

Provide with intermediate tube supports.

Waterside coating:

Apply two coats of International Protective Coatings Intertuf 132 HS coal tar epoxy or equivalent to front and rear tube sheets after installation.  Also apply to inside of water boxes and waterside of water box heads .

Hot well with:

Full height reflex type sight glass.

Thermometer and well.

Water start-up connection.

Cleanout handle.

Direct-acting pneumatic condensate recirculation control valve.

Discharge control valve:

Reverse acting.

Pneumatic condensate type.

Maximum pressure drop:  8 psig.

External liquid-level controller:

Pneumatic type.

Similar to Leslie LA-4, or approved equal.

High water-level alarm system:

Operation:  alarm bell and pilot light actuated if condensate reaches predetermined high level.  Silencing switch disconnect bell but pilot light remains on until high water level is corrected.

Alarm bell.

Silencing switch and pilot light.

Fitted to liquid-level controller.

Steam jet air ejector, single or 2-stage, with:

Surface-type inter/after condenser.

Condensate traps.

Cooling medium:  hot well condensate.

Condensate pressure drop:  maximum 15 ft of water.

To draw 3  in.Hg Absolute vacuum for continuous operation.

To draw 2.6  in.Hg Absolute vacuum for continuous operation.
Vacuum pump unit:

Minimum capacity of expanded air required to draw the condenser down in 10 minutes to 3 in. Hg absolute vacuum and capable of continuous operation to 2.8  in. Hg Absolute vacuum when driven by a suitably sized motor, 1750 rpm, TEFC motor rated at  460 volt, 3 phase, 60 Hz.

Minimum capacity of expanded air required to draw the condenser down in 10 minutes to 2.8 in. Hg absolute vacuum and capable of continuous operation to 2.6  in. Hg Absolute vacuum when driven by a suitably sized motor, 1750 rpm, TEFC motor rated at  460 volt, 3 phase, 60 Hz.
Similar to Nash No. MHC-80.

Similar to Graham.
Complete with pump, motor, motor controller and accessories.

Discharge water trap silencer.

Water line strainer.

Flow control valve.

Spray nozzle assembly.

Solenoid valve.

Flow switch.

Vacuum gauge.

Pressure gauge.

Adjusting cock.

Horizontal length of braided flexible copper tubing:

On inlet and outlet of pumps.

On seal water connections to pumps.

Discharge drain trap.

Factory assembled pre-piped and pre-wired package of vacuum pumps and accessories.  All mounted on fabricated steel base.

Pumps:

Bronze impeller construction shall have fully shrouded dynamically balanced rotors with conical inlet and discharge porting to facilitate adjustment of internal clearances.

Atmospheric relief valve:

Water seal type.

External handwheel.

Sized in accordance with applicable Heat Exchanger Standards for Protection.

Mounted on condenser shell.

Hot well pumps:

2 pumps, single-stage, end suction, each sized for 100% capacity.

Suitable for hot well service and maximum available NPSH of 4.5 ft of water.

Steam rate capacity as required, plus minimum 10 percent.

Motors and Motor Controllers:  See Section 2.10.

Bellows type stainless steel expansion joint suitable for connection between turbine exhaust and steam condenser inlet.

Steam exhaust connection to steam condenser shall be sized, but not less than the same size as steam turbine exhaust at 350 ft/sec maximum steam velocity.  Pipe to be standard gauge.  Max.estimated length from turbine discharge down to steam condenser inlet is 15 ft.

The steam condenser, accessories and controls shall be mounted on a common structural skid, completely piped and wired in the factory, and require only final piping hook-up and single electric power connection in the field.

The steam condenser, accessories and controls shall be mounted on a common structural skid, and require only final piping hook-up.
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Motor controllers for hot well pumps and vacuum pumps to be located on MCC.
INTERSTAGE FLASH COOLER OR SUBCOOLER

An interstage flash cooler space shall be provided on two-stage units:

Equipped with:

Access ports.

Float valve(s).

Observation glass(es).

Refrigerant filter-dryer.

A subcooler shall be provided on single stage units:

A subcooler shall be provided:

Subcooler tubes same as condenser tubes.

To act as thermal economizer.

Equipped with:

Refrigerant feed valve.

Level controller.

Refrigerant filter-dryer.

FREE-COOLING BYPASS

Factory installation allowing to obtain chilled water without running compressor.

Condenser to evaporator bypass piping and valve (Similar to Fisher 1035A48-A31 West Lock).

Controls including switches indicating lights and interlock preventing compressor from starting during free-cooling operation.  Controls shall provide automatic opening of compressor pre-rotation vanes.  Controls to be factory prewired.  Provide thermal insulation for bypass piping and valve.

PURGE AND RECOVERY UNITS

Non-corrodible materials.

To remove air, water and water vapor from condenser and return refrigerant to system.

Piping:  non-ferrous.

Purge compressor or thermal purge:

Reciprocating type or other approved concentrating device.

Motor and controller, if required (See Section 2.10).

Purge shall be mandatory before start-up.

Purge condenser (if required):

Suitable for use with chilled water or city water for start-up.

Coils:  non-ferrous.

Solenoid valve:  interlocked with purge compressor motor.

Gauges.

Indicators.

Sight glass.

PUMP-DOWN CONDENSING UNIT AND RECEIVER

Sized for 110% of refrigeration unit or code requirement, whichever is larger.

For units using R-134A.

Provide with:

Condensing unit.

Refrigerant receiver.

Controls.

Piping and shut off valve.  There shall be a shut off valve at the receiver and unit.  Unit to be maximum 60 feet from chiller.

Relief valves sized for specific refrigerant.

Compressors:

Reciprocating type, mounted on receiver.

Motor and motor controller:

See Section 2.10.

Discharge valve plates:  stainless steel or other non-corrodible material.

Pump-Down Unit Controls:

Automatic reset, high and low pressure cutout switches.

Manual-reset oil failure switches.

Condenser:

Shell and tube type mounted on receiver.

Suitable for use with condenser water or city water during special circumstances.

Pump-Down Receiver:

Capacity:  minimum 1.1 times total refrigeration charge of refrigeration unit served or code requirement, whichever is greater.

Full height liquid level gauge, reflex type.

Valved refrigerant drain.

Vent valve.

Relief valves dual, each sized at 100%, each with rupture disc, intermediate test connection and relief valve in series.  Connected in parallel by a 3-way valve.

AUXILIARY ELECTRIC MOTORS & MOTOR CONTROLLERS

General:

Motors

120 volt, single-phase up to 1/3 hp.

460 volt, three-phase, ? and up.

All motors shall be high efficiency.

Capacity and Design:

Sized to operate driven equipment without overload at any operating point through entire range.  Minimum service factor - 1.15.

To operate without injurious overheating with voltage variations of +/- 10% of rated voltage and frequency variations not exceeding 5%.

Coordinate motors with driven equipment.  Specially designed motors to meet design criteria except as noted.

Motor speeds:  As noted in individual equipment specifications or as required.

Single phase motors:

120-volt, 60 hz.

NEMA Design L.

Capacitor start induction type.

Totally enclosed.  Equipped with breathers and drains.

Anti-friction bearings, ball or roller type, grease lubricated with:

Pressure grease fittings.

Pressure relief fittings.

Grease fitting extended to accessible locations where applicable.

Constructed for 104 deg. F room ambient temperature and 90 deg. F rise.

Test:  standard factory.

Three phase motors ? and up.

460-volt, three-phase, 60 hz.

NEMA Design B.

Locked rotor and breakdown torques in accordance with NEMA standards.

Totally enclosed, fan cooled, equipped with breathers and drains.

Class F insulation with Class B temperature rise.

Grease lubricated bearings are preferred.

Anti-friction type preferred.

Grease lubricated bearings with grease fittings and reliefs.  Grease fittings extended to accessible locations where necessary.

Visible, sealed oil reservoirs on oil lubricated bearings.

Test:  standard factory.

Motor Controllers:

Controller enclosures:  NEMA 12 (dustproof), except as noted.

Components:

Terminals;  copper.

Overload protection:  In each phase leg with reset in enclosure.

Pilot lights:  Candelabra base receptacle with transformer and 6 volt incandescent lamps, of approved color.  Positive indication for all motors.

Switches:  Horsepower rated, external padlocking type.

Fuses:  Fusetron, Lo-Peak, Hi-Cap, similar to Bussman or approved equal.

Auxiliary control relays:  To supplement auxiliary contacts in controllers:  Minimum 10 watt coil and 2-10 amp contacts.

Manual type:

Toggle switches with overload protection.

Manual/automatic control with MCA selector switch.

Magnetic type:

Coil:  Minimum 10 watt, 120 volt operating.

Contacts:  Main line and auxiliary.

Manual control:  Momentary contact pushbuttons, red pilot light and low voltage protection.

Manual/Automatic Control:  With HOA selector switch, pilot light and low voltage release.  Wire safety controls common to manual and automatic control.

Controller types:  Similar to Cutler-Hammer, coordinate controller and auxiliaries with motors supplied.

Type AA:  For single phase motors.

2 pole manual type.

Pilot light.

Cat. No. 9101.

Plus HOA selector switch for automatic operation.

Type BB:  For three phase motors.

Combination unfused disconnect switch and across-the-line magnetic starter.

Start-stop pushbuttons, or HOA selector switch, as required.

Reset button and pilot lights.

Cat. No. A30.

Tests:

Operational.

Dielectric:  as per NEMA standards.

Motor Control Center (MCC)

Provide one MCC to supply power to all auxiliary requirements of the refrigeration machine.  Include low voltage transformer as required.  Power at 460V, 3 phase, 60 cycle will be supplied to MCC by others.

The MCC shall match the existing provided for Chiller No. 5.  This MCC to supply power to all auxiliary requirements of the refrigeration machine and all other requirements .  Include low voltage transformer as required.  Power at 480V, 3 phase, 60 cycle will be supplied to MCC by others.
General:

The MCC shall consist of one or more vertical sections bolted together to form a rigid, free standing assembly and designed to permit future additions of vertical sections.  Like components shall be interchangeable by the user.  The MCC shall be constructed to meet or exceed the latest published standards of NEMA Standard ICS 2-322 or UL 845 for Motor Control Centers. 

The MCC shall carry the UL label.

3.
Enclosure:

1.
The enclosure shall be designed and built according to NEMA 12 standards, c/w drip hood.

2.
Horizontal wireways shall be provided both top and bottom of each vertical section.

3.
Vertical wireways shall be provided as an integral part of each vertical section.

4.
Interior and exterior finish shall be ANSI 49 medium light grey. Back plates shall be painted gloss white.

4.
Incoming Supply:

1.
The incoming power, supplied by others, will be 480 volts, 3 phase, 3 wire, 60 Hz.

2.
The main incoming line connection shall be lugs only, crimp compression type, CU/AL suitable and located in a main incoming line lug compartment.

3.
The supply cable size will be ___ MCM. (By others)

4.
Cable entry shall be top entry.

5.
Buswork:

1.
The horizontal main bus shall be tin plated copper, rated as required for load.

2.
The vertical bus shall be tin plated copper.

3.
Minimum bus bracing shall be 42,000A RMS symmetrical.

4.
The horizontal ground bus shall be tin plated copper and located in both the top and bottom horizontal wireways.  A
pressure type ground lug shall be mounted on the ground bus in the incoming line section.  Sufficient ground connection devices shall be supplied on the ground bus for termination of all ground wires associated with outgoing power and control cables.

5.
The vertical plug-in ground bus shall be tin plated copper and connected to both the top and bottom ground busses.

6.
All plug-in stab assemblies shall be coated with NO-OX-ID compound.

7.
Unused stab openings are to be covered by protective caps.

6.
Combination Starter Units

1.
The plug-in units shall consist of an unit assembly, unit support pan and unit door assembly.

2.
Wiring shall be in accordance with NEMA Class IS and Type B-D.  Control wire shall be #16 AWG copper.

3.
Units shall be circuit breaker type with magnetic only motor circuit protectors (HMCP) having a withstand rating at 480 volts of 100,000 RMS symmetrical

4.
Unit control power shall be provided by a control circuit transformer unless otherwise specified.  The VA rating of the transformer shall be at least twice the sealed VA rating of the starter, with the minimum rating being 100VA.  The transformer shall have both primary and secondary fusing.

5.
Units shall be supplied with 3-pole manual reset overload relays, providing Class 20 operation unless otherwise specified.  A.N.O. alarm contact is required.  Heater elements will be supplied by the manufacturer.

6.
Units shall be fitted with a door mounted control station on which to mount pilot lights (and selector switches, where
specified).  Pilot lights shall be LED type, 120 vac.  Colors shall be red (on), green (off), for FVNR starters, and red (high), amber (low), green (off) for 2 speed starters.

7.
The door of each starter unit shall be fitted with a unit identification consisting of an engraved acrylic nameplate, white with black letters.

7.
Full Voltage Contractor Units:

1.
The plug-in units shall consist of a unit assembly, unit support pan and unit door assembly.

2.
Wiring shall be in accordance with NEMA Class IS and Type B-D.  Control wire shall be #16 AWG copper.

3.
Units shall be provided with thermal magnetic type breakers with a withstand rating at 480 volts of 100,000 RMS symmetrical.

4.
Unit control power shall be provided by a control circuit transformer unless otherwise specified.  The VA rating of the transformer shall be at least twice the sealed VA rating  the contractor, with the minimum rating being 100 VA. The transformer shall have both primary and secondary fusing.

5.
Units shall be fitted with a door mounted control station on which to mount pilot lights (and selector switches, where
specified).  Pilot lights shall be LED type, 120 vac.  Colors

shall be red(on), green (off).

6.
The door of each contactor unit shall be fitted with a unit identification consisting of an engraved acrylic nameplate, white with black letters.

8.
Feeder Units:

1.
The plug-in units shall consist of a unit assembly, unit support pan and unit door assembly.

2.
Feeder circuit breakers units shall be thermal magnetic type, dual mounted where possible.  Breakers rated through 150A shall be rated to 65,000A RMS symmetrical at 480 volts, while those rated above 150A shall be rated to 65,000A RMS symmetrical.

3.
The door of each feeder unit shall be fitted with unit identification consisting of engraved acrylic nameplates, white with black letters.

NOTE: The MCC shall be a Bulletin 2100 motor control center manufactured by Allen-Bradley so as to be consistent with recently installed equipment.

CONTROLS

The chiller shall be provided with a factory wired free standing NEMA 12 microprocessor based control center.  Components shall include the following:

Industrial grade programmable logic controller to include main processor with integral communications port, power supply and input/output modules.

Operator interface with 9 inch diagonal gas plasma monochrome display, 16 function keys and numeric keypad.  The microprocessor shall be configured to display in English or SI metric units.

Manual operator controls shall be provided such that the machine shall be capable of being operated if the operator interface display fails.

Additional controls shall be provided to include 24 VDC power supply, run time indicator, and interposing relays as required.

5.
Distributed Condenser System, DCS interface

The default standard display screen shall simultaneously indicate the following:

Date and time of day

Temperatures & Turbine RPM Vane Position

Entering evaporator chilled water temperature

Evap. ref temperature

Leaving evaporator chilled water temperature

Entering condenser water temperature

Condensor ref temperature

Leaving (condenser) entering (steam condenser) condenser water temperature

Leaving (steam condenser) condenser water temperature

Compressor oil temperature

Compressor discharge temperature

Pressures
Condenser refrigerant pressure

Evaporator refrigerant pressure

Compressor oil pressure

Seal oil pressure

Turbine oil pressure

Chilled water supply pressure

Chilled water return pressure

Condenser water supply pressure

Condenser water intermediate pressure

Condenser water return pressure

Steam turbine supply and exhaust pressure

Functions keys are used to access Status, Setpoints, and Service Screens as follows:

Status Fuctions:

Evaporator refrigerant pressure

Condenser refrigerant pressure

Seal oil supply pressure

Seal oil housing pressure

Turbine oil supply pressure

Control air pressure

Compressor: excess shaft movement switch

Evaporator: low water flow switch (differential pressure)

Condenser: high refrigerant pressure switch

Condenser: low water flow switch(differential pressure)

Turbine governor alarm/trip

Turbine trip and throttle valve status

Compressor main oil pump motor starter status

Turbine auxiliary oil pump motor starter status

Discrete input status of operator controls and various devices

Barograph and digital display of the leaving chilled water controller Setpoints and source of Setpoints, local or remote

Barograph and digital display of the leaving chilled water temperature

Barograph and digital display of the output to the guide vanes and control of output, manual or automatic

Barograph and digital display of the remote turbine speed controller Setpoints

Barograph and digital display of the condenser water entering water temperature

Barograph and digital display of the output to the turbine governor

Setpoints Functions

A keyed switch mounted inside the control panel shall be provided to enable the Setpoints function.  The selector switch must be placed in the "Setpoints Changes Allowed" position to enable this function

The leaving chilled water Setpoints shall be entered, stored, viewed , or changed by depressing the Setpoints function key.  Once supervision has enabled this function the operator shall be able to modify these set points by entering the set point function and modifying set points anytime during chiller operating or shutdown periods.  The shutdown setpoints shall be viewed only.

Service Function:

First out of alarm or shutdown conditions

A logging of the last 16 alarms or shutdowns with the time and date of occurrence shall be provided.

The York Controls and Instrumentation to be provided on this project shall be as per the attached "XXIV Controls and Instrumentation"
Capacity Control System

Controller

Temperature indicating controller:

Provide programmable controller to control leaving chilled water temperature through turbine speed compressor inlet vane position and hot gas bypass if required to 20% of the rated capacity. Hot gas bypass shall be used at low loads and inlet vane positioning at high loads as described further below.

Control program shall be based on providing the most economical operation (i.e., lowest energy consumption) through the operating range map.

The guide vanes shall be precisely positioned by the PID (Proportional-Integral-derivative) control algorithm to ensure precise control(+/- .5F or .3C) of desired chilled water temperature without hunting or overshooting the set point.

The machine shall be manually started.  The machine shall be capable of remote stopping from a contact signal or from communications via the data highway.

Manual adjustment capability for leaving chilled water temperature set point shall be provided.

Controller inputs to include signals from transmitters for chilled water leaving temperature and condenser water inlet temperature.

Controller to be mounted in chiller control panel.

Turbine Variable Speed Control 

Capacity control of machine shall be based on chilled water supply temperature

Decrease in chilled water supply temperature in conjunction with condenser water temperatures shall cause a decrease in turbine speed through turbine governor.  Decrease in speed shall be limited by operating stability of compressor for given parameters.

For increase in chilled water supply temperature and based on condenser water temperatures, the turbine speed shall be increased up to the design speed.

General Compressor Control:

Variable inlet guide vanes (high load control):

Fully modulating between 40% and 100% capacity - two stage machines. 

Fully modulating between 20% and 100% capacity - single stage machines.

Equipped with piston type pneumatic operator with positioner.

Vanes to be:  Stainless steel or non-ferrous alloy; to be supported on heat-treated stainless or alloy steel shafts; positive seals to prevent refrigerant leakage at points where operating shafts penetrate suction duct.

Hot Gas Bypass (Low Load Control):

Automatic hot gas bypass control for single stage compressors:

To provide modulating capacity control down to 20% capacity.

Pneumatic, diaphragm control valve complete with:  Positioner, cast steel body suitable for pressure and temperature; stainless steel cage trim.

Capacity control of machine shall be by optimized operation of turbine speed, inlet guide vanes and automatic hot gas bypass to maintain a constant, predetermined chilled water temperature.

1)
Based on the local pressure shall determine.

2)
On an increase in leaving chiller water temperature
an electronic leaving chilled water temperature detector shall transmit an electronic temperature signal to an electronic controller.

3)
Controller shall send a proportional electronic signal to an electronic-pneumatic transducer.

 




4)
On a continued rise in chilled water supply temperature controller through transducer, shall gradually open inlet guide vanes.

5)
On a drop in chilled water supply temperature the reverse sequence shall take place.

6)
Controller to be equipped with:  Automatic reset and Setpoints adjustment.

7)
Controller mounted on local panel.

8)
Electronic temperature transmitter to provide return temperature signal.

Automatic Manual Control:

To permit manual adjustment of inlet guide vanes.

To provide capability to limit turbine speed.

To provide capability to control hot gas bypass.

Adjustment to be located on local panel.

Equipped with:  Scale graduated 0 - 100% capacity.

No Load Start:

Control system to hold inlet guide vanes and hot gas bypass valve closed during start-up.

Provide 4-20 ma feedback signal to automation system for reset of chiller loading and chilled water supply temperature.

Safeties

Unit shall automatically shut down when any of the following conditions occur:(Each of this protective limits shall require manual reset and couse an alarm message to be displayed on the operator interface screen informing the operator of the shutdown cause)

Turbine overspeed malfunction

Turbine surface condenser condensate high level

Low evaporator refrigerant temperature

High condenser pressure

High compressor discharge temperature

Low oil pressure for compressor and turbine

Loss of cooler water flow

Loss of condenser water flow

High oil temperature for compressor and turbine

Low leaving chilled water temperature

Compressor: excess shaft movement switch

Compressor: seal limit switch

The control system shall detect condition which approach protective limits and provide an alarm for the following:

High condenser pressure

Low evaporator refrigerant temperature

Low oil pressure

High oil temperature

Low leaving chilled water temperature

Diagnostic and Service

Machine Startup Assistance Function:

Display status of permissive required to start the machine

G.
Operators Interface

1.
Provides Allan-Bradley with Panel view 1200 E Color VGA

monitor.

H.
Distributed Control System Interface:

1.
MIT's distributed control system is a Westinghouse WDPF system. It provides a module similiar to Allen Bradely 1771-KF2.  To link the Allen-Bradely PLC 5130 CPU with Westinghouse WDPF System via Allen Bradely data highway plus (DHT).  The line shall be able to communicate all function alarm indicators. Status indicators as well as ability to reset chilled water supply temperature and capacity.

I.
Vibration Monitoring

1.
Provide a Bentley-Nevada Vibration Monitor System equal to Model 3300 (Model 2201 with PLC 5130 microprocessor.

2.
Vibration probes and proximeters shall be factory mounted and Cabled on the drivebase as follows:


A.
In Compressor- Unit manufacturer shall install five Bentley-Nevada vibration displacement probes/proximeters on the compressor in the following locations. Two shall be at each compressor journal bearing for X and Y (radial)directional displacement and one shall be at the compressor thrust bearing for Z (axial) directional displacement.

B.
In Turbine -Unit manufacturer shall install five Bentley-Nevada vibration displacement probes/proximeters on the turbine in the following locations.  Two shall be installed in each turbine bearing for X and Y (radial) directional
displacement. One shall be installed for Z (axial) directional displacement.

C.
The operating/shutdown status of each probe/proximeter shall be displayed on the chiller control panel operator interface screen. (Model 2201), or (Bentley-Nevada 3300 Monitor)

J.
Emergency Shut down

1.
Provide trip points for hard wiring by owner to shutdown the unit in case of emergency from the control room.

K.
Transmitter Rack

1.
Mount all the required transmitters for temperatures, Pressures flow on free standing transmitter racks. Run all wire tubes in a neat and professional manner.

Mount all the required transmitters for temperatures,  pressures and flow in a transmitter cabinet similar to that provided with Chiller No. 5. Run all wire tubes in a neat and professional manner.
STEAM TURBINE DRIVE

Turbine shall be of the multistage single valve straight condensing type, capable of developing 110% of the power as established by the compressor manufacturer when supplied with 180 psig (at 440 deg. F) steam and exhausting to 3 inches Hg absolute. Direct connected to compressor with spacer. 

Turbine shall be of the multistage single valve straight condensing type, capable of developing 110% of the power as established by the compressor manufacturer when supplied with 180 psig (at 440 deg. F) steam and exhausting to 2.6 inches Hg absolute. Direct connected to compressor with spacer. 
Casing:

Cast iron or steel horizontally split and supported at the centerline to allow vertical expansion without affecting alignment and removal and inspection of rotor without breaking high pressure steam joint.  Additionally governor end-bearing is to be supported by a rugged flexible steel support which permits only harmless axial expansion away from coupling and driven machine. Down discharge.

Rotor:

Turbine shaft and discs shall be carbon steel, stainless steel coated in gland area. Wheels shall be shrunk and keyed to the shaft.  All blading shall be stainless steel.  Shaft shall be sprayed with stainless steel in the carbon ring gland seal areas.

Nozzling:

Stainless steel.

Bearings:

Main journal bearings:

Horizontally split sleeve type.

Steel-backed, babbit-lined.


Suitable for removal without disturbing turbine casing, glands and rotor.

Pressure lubricated

Thrust bearings:Kingsbury

Seal to prevent or seepage of oil and gland leakage

Provide vibration monitoring similar to compressor

Main Governor:

Double seated governor valve, balanced, renewable stellited seats stainless steel trim, guided in special long bushings with steam leak-off.

Connected to governor through linkage and single lever.

Variable speed governor shall be NEMA Class D type (similar to Woodward Peak 150) with electric pneumatic adjustment from 75% to 110% of design speed. Signal to be 4-20mA.

Trip System:

A positive closing trip valve shall allow opening against full inlet pressure.  Trip shall occur on overspeed via an eccentric pin mechanism or through solenoid activation in response to abnormal system readings.  Turbines shall be supplied with separate oil operated Trip and Throttle Valves as manufactured by Gimpel steel angle type valve body with stainless steel valve disc, seat and stem.  The disc and seat faces are to be stellited.  The valve body is to have above seat and below seat drain connections.

Steam Strainer:

Turbine inlet shall be outfitted with an inlet strainer utilizing stainless steel for mesh and reinforcement. Strainer in the trip and throttle valve.

Tachometer:

An electronic tachometer shall be furnished.

Interstage Seals:

Interstage seals shall be of the labyrinth zero contact type or carbon rings.

Casing Seals:

Casing sealing shall be by segmented carbon rings held in place by inconel springs.  They shall be replaceable without lifting the upper portion of the main casing.  A prepiped automatic sealing steam system shall be supplied to be used in conjunction with the carbon ring casing seals.

Hand Valves:

Two hand valves shall be supplied to allow improved efficiency at part load operating conditions.

Insulation and Jacketing:

Turbine shall be insulated with a sound dampening material contained in a painted steel jacket.

Vacuum Breaker:

A vacuum breaker shall be supplied for quick shutdown.

Gageboard:

A gageboard shall be supplied along with gages to indicate inlet, ring and exhaust pressure.  This board shall also house the electronic tachometer readout.

Provide built-up diaphragms complete with  steel center sections and stainless steel liners to protect casing against moisture thrown from rotating blades.

The unit shall have a pressure lubrication system including the following:

Shaft driven main oil pump.

Auxiliary motor driven oil pump with pressure switches to start and stop auxiliary pump when appropriate.

Single oil cooler sized for condenser water, 150 psi.

Duplex 25 micron oil filter with transfer valve.

Oil reservoir with 3 minute retention time.

Oil pressure gauge for each oil pressure level.

Thermometer before and after coolers.

Relief valve for oil pressure control.

FABRICATED STEEL BASE

Welded Structural Steel Base:

Factory fabricated base for steam turbine and compressor.

Fabricated of heavy structural steel weldments.

Provided with flat, level pads for component mounting.

To assure maintenance of proper component alignment.

Provided with limited rise springs and Neoprene Pads to allow final leveling.

Suitable for seismic restraint for Zone 2.

Part  - 
EXECUTION

PERFORMANCE DATA

Capacity:

Guaranteed minimum capacity: 5000 tons.

Refrigerant:  R-134a

Compressor Design Pressure:  Pressure corresponding to saturation pressure of refrigerant used at 110 deg F.

Maximum energy rates:

Desired rate is: 9.6 or better steam # /ton hr. based on 180 psig ( at 400 deg. F) supply and 3 in. Hg. Abs. exhaust.

Desired rate is: 8.12  or better steam # /ton hr. based on 180 psig ( at 420 deg. F) supply and 2.6 in. Hg. Abs. exhaust.

Chilled water circuit

Flow rate:  15000 gpm

Water velocity - maximum:  8 to 9 fps

Entering water temperature:  50 deg F.

Leaving water temperature:  42 deg F.

Field fouling factor:  0.00025

Maximum pressure drop:  25 ft.

Design working pressure - water side:  150 psig.

Design pressure - shell side:  Pressure corresponding to saturation pressure of refrigerant used at 110 deg F.

ASME Code stamped.

Designed for future 58 deg F entering water temperature (modified to 2 pass if required).

Condenser water circuit:  2 pass

Flow rate: 15000 gpm.

Water velocity - maximum:  8 to 9 fps

Entering water temperature:  85 deg F.

Maximum leaving water temperature: 95 deg F.

Field fouling factor:  0.00025

Maximum pressure drop:  35 ft.

Design working pressure - water side:  150 psig.

Steam Condenser water circuit:  2 pass

Flow rate: 15000 gpm.

Water velocity - maximum: 10 fps

Entering water temperature: 95 deg F.

Maximum leaving water temperature: 103 deg F.

Field fouling factor:  0.00025

Maximum pressure drop: 15 ft.

Design working pressure - water side:  150 psig.

Design pressure - shell side: 3 in. Hg Abs, relief setting 20 psig

ASME Code stamped.

SOUND CRITERIA

Manufacturer shall provide acoustical treatment to achieve a refrigeration machine composite sound level of 90 dBa at 3 feet from the machine.

Sound level to be evaluated in accordance with ARI 575.

The compressor refrigeration suction and discharge lines, refrigerant compressor, intercooler/subcooler and piping and other high noise generating components of the condenser, compressor, gear and motor shall be insulated with R103-10-25 insulation as manufactured by EAR Specialty Composites Corporation.

The refrigerant evaporator shall be insulated with 2 in. - 6 lb. density fiberglass insulation.

The compressor shall have formed 6 lb. density fiberglass insulation.

TESTS

Manufacturer to advise Engineer 21 days in advance of any tests so that Engineer and/or Owner may witness tests.  Tests shall be scheduled so that Engineer and/or Owner may witness all tests during a single visit to manufacturer's plant.

Factory Tests:

Condenser and cooler:

Hydrostatic test:

1.5 times maximum operating pressure:

Refrigerant side.

Water side.

Vacuum refrigerant side during water side test.  Vacuum 29.7 Hg based on atmospheric pressure of 30 in. Hg.

Duration minimum ? hour.

Halide test:

Refrigerant side pressurized to 30 psig with applicable refrigerant or air.

All welded and rolled joints checked with halide torch, electronic leak detector or bubble test (as appropriate).  If leaks are found units shall be repaired and retested.

Vacuum test:

Cooler and condenser

Vacuum of 29.92 in. Hg based on atmospheric pressure of 30 in. Hg.

To be maintained with vacuum pump running for 4 hours.

With vacuum pump shut off pressure shall not rise more than 0.1 in. Hg in 24 hours.

Compressor

Hydrostatic test at 150% of maximum working pressure for ? hour.

Run-in test 8 hours.

Leak test in accordance with manufacturer's standards.

Vibration test:

Maximum displacement 1.5 mils peak to peak.

Steam Turbine

Hydrostatic test at 150% of maximum working pressure.

Run-in test: 8 hrs. minimum.

Vibration test: per manufacturer's standard

Steam Condenser

Hydrostatic test at 150% of maximum working pressure.

Local Control Panel

Operational test.

Wiring to be "meggered" then subjected to dielectric test for one minute between live parts and ground.

Field Tests

To be supervised by manufacturer's engineer.

After installation:

With water box heads removed:

Refrigerant leakage test:

See Halide test above.

Vacuum test:

Same as vacuum test above.

Preliminary operating test:

To include:

Test of all safety devices, controls, auxiliaries, alarms, etc.

Test at part load for subsystem (lubrication systems, etc.) to assure proper operation.

Including alarm and interlock functions.

Performance tests:

Full load test:

Six (6) hour duration.

Reduced capacity test:

Reduction to 0% load in gradual steps of 10% each (with hot gas bypass units).

Duration 1 hour minimum.

Condenser water temperature to be maintained at 85 deg F., by cycling tower fans on thermostat.

Design water flows to be maintained throughout test period.

Provisions for water flow measurement will be provided in piping by others.

Provisions for pressure and temperature indicators will be provided in piping by others.

Contractor to calibrate all test instruments.

Motor parameters to be measured with industrial motor analyzer or other approved device(s).

Temperatures to be measured with calibrated industrial mercury thermometers with scale divisions in 1 deg F.

Flow differential pressure readings to be taken with mercury manometer or calibrated measuring instrument supplied with flow venturis.

All instrumentation shall be ARI quality and load stability to be maintained during test.

Two (2) sets of readings to be taken at each load setting.  Readings to include but not be limited to the following:

Steam turbine rate

Steam condenser absolute pressure

Condensate flow

Turbine speed

Chilled water inlet and outlet temperature.

Chilled water flow rate.

Chiller pressure drops.

Condenser water inlet, intermediate between condenser and steam condenserand outlet temperatures.

Condenser water flow rate.

Condenser pressure drops.

Chiller refrigerant pressures and temperatures.

Condenser refrigerant pressures and temperatures.

Compressor suction pressures and temperatures.

Compressor discharge pressures and temperatures.

Liquid refrigerant temperature leaving condenser.

Refrigerant level in chillers.

Hot gas bypass valve positions.

Capacity in tons of refrigeration.

Compressor seal temperature and seal oil differential pressure.

All compressor and turbine bearing temperatures.

All compressor and turbine lube oil pump discharge pressures.

All compressor and turbine lube oil pressures and temperatures downstream of cooler.

All compressor and turbine lube oil temperatures in sump.

All compressor and turbine lube oil cooling water outlet temperatures.

Motor stator temperature.

Vibration readings in vertical, lateral and axial directions on all bearing housings.

Sound tests:

Full sound power test and octave band analysis.

To be conducted by Owner's Acoustical Consultant.

Test Reports

Manufacturer shall provide ten (10) complete, bound copies of test reports to Engineer upon completion of each test (except sound tests).

SUPERVISION

Provide supervision by a factory trained field engineer for five (5) eight (8) hour working days for machine.  Supervision shall include the following:

Manufacturer shall allow field visits to be divided among two (2) separate trips for supervising interfacing with refrigeration machine.  This will be in addition to the full supervision required for the manufacturer's own contractors.

Provide supervision by a factory trained field engineer for the time period required for commissiong. This will be in addition to the full supervision required for the manufacturer's own contractors
INSTRUCTION OF OWNER'S OPERATING PERSONNEL

Manufacturer shall provide the service of a factory trained field engineer for five (5) eight (8) hour working days to train operating personnel.  Additional training at per diem.  Manufacturer to specify per diem.

Training days shall be divided into at least two separate trips to site.

Manufacturer shall provide 10 copies of training course books.

Manufacturer shall provide 15 copies of training course books.

PAINTING

External surfaces of the refrigeration compressor, water chiller, refrigerant condenser, interstage flash coolers, gear, motors, MCC, motor controller, pump-down units and all other appropriate parts and accessories shall be cleaned, filled, prime coated and painted prior to shipment of the equipment from the factory.  Paint shall be manufacturer's standard to be described.  Color shall be matched with existing units.

SPARE PARTS

Manufacturer to furnish spare parts as follows:

One (1) complete refrigerant seal sets.

One (1) complete set compressor thrust bearings.

Two (2) sets of cooler head gaskets.

Two (2) sets of condenser head gaskets.

Four (4) replacement inserts for refrigerant strainer-dryers.

Two (2) oil filter cartridges of each size and type used in lubrication systems.

Twelve (12) spare annunciator bulbs.

One (1) spare guide vane actuator assembly with positioner.

One spare flow switch for each type.

One (1) electronic temperature detector of each type required in the control system.

Two (2) spare charges of each type of lubricant required by machines.

Rupture discs - 1 of each type and size.

50% extra refrigerant charge.

TOOLS

Manufacturer to furnish two (2) complete sets of any special tools required for the assembly, disassembly or routine service and maintenance of machines or any component thereof.

INSTRUCTION MANUALS AND PARTS LIST

Quantity:  Ten (10) printed and bound sets written specifically for machine supplied.

Quantity: Five (5) printed and bound sets written specifically for machine supplied.
Equipment and systems:

Brief description of equipment and systems and basic operating features.

Manufacturer's name, model number, service manual, spare-parts list, copies of all shop drawings described below.

Maintenance instructions.

Trouble shooting guide.

Repair manual.

Parts list.

Recommended priced spare parts lists for one year operation.

Manuals to be submitted for approval in the same manner as shop drawings.

ADDITIONAL INFORMATION AND REQUIREMENTS

Project type, location and site conditions.

Chilled Water Plant for Massachusetts Institute of Technology, 

Cambridge , Mass.

Site conditions:

Site elevation above mean sea level is 15 feet.

Seismic design for zone 2 per ANSI.

Equipment location indoors.

Summer maximum temperature 104oF.

Winter minimum temperature 50oF.

Hazardous area classification:  non hazardous.

Cooling water available:  85oF.

Compressed air at 80 psig available.

Submittals

All documents 8-1/2 x 11 inch shall be submitted in clear prints and in number indicated on submittal schedule below.

All documents 11 x 17 and larger to be submitted in the number of transparencies and prints indicated on the submittal schedule.

All documents submitted for review after purchase to have adjacent to title block customer, purchase order number, equipment title and number.

Final shop drawings to be certified.

Equipment drawings to show weights and distribution of static, live and other loads.

Installation list of similar operating equipment with proposal.  Include contact names and phone numbers.

Submittal Schedule (numbers required):

Note:
Prints required for final indicated below shall all be changed from 10 to 5.


Document/Drawing
Proposal
Review
Final 


a.
Outline dimensions, foundation requirements:  Transparencies Prints
   - 5
   1 3
   1 10


b.
Cross section with priced parts list:  Transparencies Prints
   - 5
   1 3
   1 10


 c.
Shop drawing details:  Transparencies Prints
  - 5
  1 3
  1 10


d.
IOM Manuals:  Prints
  1
  1
  10


e.
Priced recommended spare parts for 1 year:  Prints
   5
   3
   10


f.
Manufacturer's QC inspection and test procedures:  Prints
    5
    3
    10


g.
Filled-in data sheets:  Prints
  5
  3
  10


h.
Performance Curves:  Prints
  5
  3
  10


I.
Certificates and test reports:  Prints
  -
  3
  10


j.
Wiring and control diagrams:  Transparencies Prints
   - 5
   1 3
   1 10


k.
Flow diagrams:  Transparencies Prints
  - -
  1 3
  1 10


l.
User list:   
Prints
  5
  -
  -


m.
Catalog cuts:
5
3
10


ACCEPTABLE MANUFACTURERS

Chiller:

York

Carrier

Steam Turbines

Elliot

Terry/Turbodyne

Murray

Steam Condensers

Graham

ITT Standard

Hot Well Pumps

Goulds

Ingersoll-Rand

Motor Control Centers

General Electric

Allen Bradley

Square D

Cutler Hammer

Motors

General Electric Co.

Louis Allis Div., Litton Industrial Products, Inc.

Westinghouse Electric Co.

Ideal Electric

Siemens

GUARANTEE

The unit shall be guaranteed for a period of one (1) year from date of acceptance.

End of Section

