
	
	

YST Steam Turbine Drive Centrifugal
Compressor Liquid Chillers

	GUIDE SPECIFICATIONS
	Supersedes: 160.67-GS1 (1009)
	Form 160.67-GS1 (113)




GENERAL

Furnish and install where indicated on the drawings        YORK YST Centrifugal Liquid Chilling Unit(s). Each unit shall produce a capacity         of tonR, cooling         GPM of         from         °F to         °F when supplied with         GPM of condenser water at         °F. Steam consumption shall not exceed         lbs/hr with an IPLV (APLV) of         . The evaporator shall be selected for        hrft2°F/BTU fouling factor and a maximum liquid pressure drop of         ft. Water side shall be designed for       psig working pressure. The refrigerant condenser shall be selected for         hrft2°F/BTU fouling factor and the steam condenser shall have a cleanliness factor of         . The maximum refrigerant and steam condenser pressure drip shall be         ft. Waterside shall be designed for       psig  working pressure. Steam shall be supplied to the turbine at         psig and         °F.

(or)

Furnish and install where indicated on the drawings ___YORK YST   Centrifugal Liquid Chilling Unit(s). Each unit shall produce a capacity of ____ kW, cooling ____ l/s of ____ from ____ °C to ____ °C when supplied with         l/s of condenser water at        °C. Steam consumption shall not exceed         kg/hr with an IPLV (APLV) of        . The evaporator shall be selected for         m2K/kW fouling factor and maximum liquid pressure drop of        kPa. Waterside shall be designed for       barg working pressure. The refrigerant condenser shall be selected for         m2K/kW fouling factor and the steam condenser shall have a cleanliness factor of         . The maximum refrigerant and steam condenser pressure drop shall be        kPa. Waterside shall be designed for       barg working pressure. Steam shall be supplied to the turbine at         barg and         °C.

Each unit shall be factory-packaged including evaporator, refrigerant condenser, sub-cooler, compressor, steam turbine, lubrication system, Power Panel, Programmable Control Center and all inter-connecting unit piping and wiring. A steam condenser shall be shipped separately and will be suitable for mounting on the refrigerant condenser. When specified, the steam condenser may be placed on the floor adjacent to the chiller (Customer to confirm which arrangement before the order is placed). The chiller shall be painted prior to shipment.

The initial charge of oil and refrigerant shall be supplied, shipped in containers and cylinders for field installation or fac- tory charged in the chiller.
POWER PANEL

All motor contactors and circuit protectors, the compressor oil pump variable speed drive and the control power trans- former shall be contained in an enclosure installed adjacent to the OptiView control center. A main power disconnect switch shall be supplied which provides the termination points for the customer’s single point power supply wiring.

PROGRAMMABLE CONTROL CENTER

The Programmable Control Center shall be factory-mounted, wired and tested microprocessor based control system for R134a centrifugal chillers. The panel shall be configured with a 10.4”. diagonal color Liquid Crystal Display (LCD) surrounded by “soft” keys, which are redefined with one keystroke based on the screen displayed at that time.

The LCD display shall provide a graphical and animated display of the chiller, chiller sub-systems and system param- eters, allowing the presentation of several operating parameters at once.  A Status Bar shall be displayed at all times on all screens containing the System - Status Line and Details Line, the Control Source, Access Level, Time and Date.

During turbine slow roll, startup, operation and coast-down, the system status shall indicate vital information available at any time. Data shall be displayed in either English or SI units.

Security access shall be provided to prevent unauthorized changes of setpoints. There must be different levels of ac- cess including a servicing level which shall provide diagnostics and troubleshooting information for the chiller and panel. Password protection shall be provided for all access levels.





The control center power supply is provided from a fused 2KVA transformer located in the power panel.

The control center is also fused to provide individual over-current  protected power for the remote mounted water pump motor starters (supplied by others) and the controls installed on the chiller. Numbered terminal strips for wiring such as Remote Start I Stop, Chilled Water Pump and Local or Remote Cycling devices shall be provided. The Panel must also provide field interlocks that indicate the chiller status. These contacts shall include a Remote Mode Ready-to-Start,  a Controlled Shutdown,  a Safety Shutdown and a chiller Run contact   System pressures shall be monitored with trans­ mitters (4-20 mA) and transducers (0-5 VDC). System temperatures  shall be monitored using thermistors and RTD's.

Setpoints can be changeable from a remote location via 0-1OVDC and 4-20mA, contact closures or through serial com­ munications.  Serial data interface to the Building Automation System (BAS) shall be through an optional Microgateway Card that can be mounted inside the Control Center

The operating program shall be stored in non-volatile memory to eliminate chiller failure due to AC power failure/battery discharge.  Programmed  setpoints shall be retained in lithium battery-backed  RTC memory for 11 years minimum.

Control system shall allow the chiller to operate at 36°F (2ZC) leaving chilled water temperature without nuisance trips on low water temperature by monitoring the chiller water and evaporator refrigerant liquid temperatures to prevent freeze up.

Every programmable  point shall have a pop-up screen with the allowable  ranges,  so that the chiller can not be pro­
grammed to operate outside of its design limits.

The capacity control logic shall provide stable operation at maximum efficiency at off design conditions by modulating the turbine speed, compressor  pre-rotation vanes and hot gas by-pass valve.

When the power is applied to the chiller, the HOME screen shall be displayed.  The HOME screen shall display a visual representation of the chiller and a collection of data detailing important operations and parameters.  The primary values that need to be monitored and controlled shall be shown on this screen.

CAPACITY CONTROL

The chiller shall be designed to operate with capacities from 100% to 10% of design capacity.


HOT GAS BY-PASS

The chiller shall be equipped with an external, hot gas by-pass valve providing operational capability for part loads down to 10%  of design.  Hot gas by-pass valve shall have an electric actuator  and shall be automatically  controlled  by the chiller micropanel to open only when stable chiller operation cannot be maintained through speed reduction and PRV closure alone.

COMPRESSOR

The compressor shall be a single-stage centrifugal type driven by a condensing steam turbine. The housing shall be fully accessible with vertical circular JOints, with the complete operating assembly removable from the compressor and scroll housing. Compressor  castings shall be designed for a minimum 200 psig (1379 kPa) working pressure and hydrostati­ cally pressure tested at a minimum of 300 psig (2070 kPa). The rotor assembly shall consist of a heat-treated alloy steel drive shaft and impeller shaft with a cast aluminum,  fully shrouded impeller. The impeller shall be designed for balanced thrust, dynamically  balanced and overspeed tested for smooth, vibration-free  operation.  Insert-type Journal and thrust bearings shall be fabricated of aluminum alloy, precision bored and axially grooved.

Internal single helical gears with crowned teeth shall be designed so that more than one tooth is in contact at all times to provide even load distribution  and quiet operation.  Each gear shall be individually  mounted in its own journal  and thrust bearings to isolate it from impeller and turbine forces. Shaft seal shall be provided in double bellows, double-seal, cartridge type. Capacity control shall be achieved by use of pre-rotation vanes and speed control to provide fully modu­ lating control from full load to minimum load for maximum energy efficiency. Control shall automatically compensate for adverse operating conditions,  such as fouled tubes, and adJust to prior operation after correction of these conditions. The unit shall be capable of continuous,  reliable operation with low ECWT at all load conditions as outlined on the equip-
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men!schedule.  An external, electric actuator shall automatically  control pre-rotation vane position.

COMPRESSOR LUBRICATION SYSTEM

Lubrication oil shall be force-fed to all compressor bearings, gears, and rotating surfaces by an external variable speed oil pump.  The oil pump shall vary oil flow to the compressor  based  on operating  and stand-by  conditions,  ensuring adequate lubrication at all times. The oil pump shall operate prior to start-up, during compressor  operation and during coastdown. Compressor  shall have an internal, auxiliary reservoir at the top ofthe compressor housing to provide gravity fed lubrication during coastdown in the event of a power failure.

An oil reservoir, separate from the compressor,  shall contain the submersible  2 HP oil pump and a 3000 watt oil heater, thermostatically  controlled to remove refrigerant from the oil.

Oil shall be filtered by an externally mounted 112 micron replaceable cartridge oil filter equipped with service valves.  Oil shall be cooled via a shell and tube, water cooled oil cooler sized to use refrigerant entering condenser water. The oil side of the oil cooler shall be provided with service valves and an Arnot three way temperature control valve.  Oil piping shall be completely factory-installed.  The water side of the oil cooler shall be provided with service valves, inlet strainer and solenoid valve for automatic start/stop of cooling water flow. Water piping shall be factory installed with connections brought to the edge of the chiller package and clearly tagged for installation.  An automatic oil return system shall be provided to recover any oil that may have migrated to the evaporator

STEAM TURBINE DRIVELINE STEAM TURBINE PACKAGE
The steam turbine shall be of a high efficiency multistage design operating at a nominal4500 rpm design maximum speed.
The turbine shall be packaged on a driveline base, completely factory piped. The driveline base shall have a mating flange on shaft end of the package that will bolt directly to the compressor  D-flange face providing a rigid interface between turbine package and compressor.  Complete turbine/compressor driveline shall be factory aligned prior to shipment Tur­ bine drive shaft shall be directly connected to the compressor  shaft with a flexible disc coupling.  Coupling shall have all metal construction with no wearing parts to assure long life, and no lubrication requirements to provide low maintenance. The turbine casing shall be horizontally split designed to allow longitudinal thermal expansion without affecting alignment or efficiency of the turbine. The shaft and wheels shall be alloy steel with the wheels shrunk and keyed to the shaft   The turbine blades shall be of 403 grade stainless steel and the shaft shall be ground throughout with stainless steel sprayed in the carbon ring end gland contact area. Stainless steel nozzles shall be furnished throughout the turbine.  Carbon ring end gland and diaphragm  seals shall be furnished.  Turbine end gland carbon ring seals (minimum  five seals per end gland) shall be separated by partitions of stainless steel.  The end gland seals are to be arranged for the admission of sealing steam.  Pressure reducing valves shall be provided to regulate the steam pressure from steam inlet pressure to the 1-3 psig (7 - 21 kPa) needed for the gland seal.

A stainless steel, inlet steam strainer with adequate size and mesh to minimize  the pressure  drop shall be supplied. Strainer shall be removable  without breaking the steam piping connections.
A fiberglass insulating blanket shall be provided on the steam chest and barrel of the turbine for operator protection. The turbine speed control shall be achieved by a governor valve that is integrated with the chiller controls.  The valve
shall be of stainless steel with stainless steel seats and designed to control flow throughout the entire operating range
of the turbine.  The system shall employ an overspeed governor  designed to close an independent  high performance butterfly trip valve with a pneumatic actuator when the turbine speed exceeds 110 percent of the maximum continuous operating speed of the turbine.  Activation of the independent trip valve shall cause the governor valve to also close.  A rnicro switch shall be furnished on the trip linkage for the customer's  use.

TURBINE LUBRICATION SYSTEMS

Ring Oil Lubricated Turbines- Drive powers less than 1700Hp (1268 kW) only
The bearings shall be steel backed, babbitt lined, split sleeve type. The design shall be such that the bottom half is removable with the shaft in place.  The bearing housing shall have provisions for air purging of the housing shaft seals.




The thrust bearing shall be an antifriction ball bearing, accessible and removable without lifting the top half of the turbine casing.  Oil cooling with water cooled bearing housings shall be provided.

External, Pressurized Lube System Turbines
The bearings shall be steel backed, babbitt lined, split sleeve type.  The design shall be such that the bottom half is re­ movable with the shaft in place. The bearing housing shall have provisions for air purging ofthe housing shaft seals.  The thrust bearing shall be a double acting, Kingsbury type.  The lubrication system shall be integral to the turbine driveline base and completely factory piped.  The lubrication system shall consist of a turbine shaft driven main oil pump, motor driven auxiliary  oil pump, water cooled shell and tube oil cooler, 25 micron full flow oil filter and separate oil reservoir with level gauge.  Oil temperature control shall be by Amot three way temperature  control valve.

STEAM CONDENSER PACKAGE

A steam condenser shall be provided to condense exhaust steam at vacuum pressures to maintain efficient turbine op­ eration. The steam condenser water circuit shall be piped in series with the refrigerant condenser, eliminating a separate cooling water circuit and shall be designed to minimize pressure drop for energy savings.

The steam condenser  shall be furnished  fully packaged.   The package  shall include  a single  5 HP hotwell pump,  a single 7.5 HP liquid ring vacuum pump for air removal, atmospheric relief valve and level control system.  The package shall be factory piped, wired and mounted on a common structural steel frame suitable for installation on the refrigerant condenser or floor mounting adJacent to the chiller system.

Steam condenser construction shall be of the shell and tube type of welded steel construction with 3/4" OD (19 mm) prime surface copper tubes, roller-expanded into tube sheets.  Water side shall be suitable for a maximum working pressure of
150 psig (1030 kPa).  Steam side shall be designed for 15 psig (100 kPa) and 30" Hg vac (760 mm Hg).  Water boxes shall be welded steel with removable covers.  Condensate level shall be controlled by a level control system with two (2) pneumatic control valves- one for re-circulation and the other for removal of condensate.  The liquid ring vacuum pump shall be capable of drawing the condenser down to operating pressure in approximately 10 minutes.  Hotwell pump shall be single-stage,  end suction suitable for hotwell service.

Atmospheric relief valve shall be a water seal type with external handwheel, sized in accordance with the Heat Exchange
Institute Standards (HEI) for protection of the steam turbine exhaust, steam trunk and steam condenser

All key control and monitoring parameters  shall be integral to the chiller control panel.  In addition,  auxiliary  pressure gauges shall be located at the condenser steam inlet and condensate pump discharge piping, and temperature gauges shall be located at the steam inlet, cooling water inlet and outlet, and the hotwell.

To facilitate rigging, condenser shall be separable from the skid by unbolting.  Insofar as practical, piping shall be outfit­ ted with unions at reasonable  break-points.   Both condenser and skid shall be outfitted with lifting lugs for both vertical and horizontal lifting.

EVAPORATOR

Evaporator shall be of the shell-and-tube,  flooded type designed for a minimum of 180 psig (1241 kPa); working pres­ sure on the refrigerant side. Shell shall be fabricated from rolled carbon steel plates with fusion welded seams, carbon steel tube sheets. drilled and reamed to accommodate the tubes, and intermediate tube supports spaced no more than four feet apart. The refrigerant side of each shell is designed, tested and stamped in accordance with ASME Boiler and Pressure Vessel Code, Section VIII-  Division I, or other pressure vessel code as appropriate.

Heat exchanger tubes shall be high-efficiency,  externally and internally enhanced type. Tubes shall utilize the "skip-fin" design,  providing  a smooth internal and external surface at each intermediate  tube support. This provides  extra wall thickness and non-work hardened copper at the support location, extending the life of the heat exchangers.  If skip-fin tubes are not used, minimum tube wall thickness shall be 0.035" (0.889 mm). Each tube shall be roller expanded  into the tube sheets providing a leak-proof  seal, and be individually  replaceable.  Water velocity through the tubes shall not exceed 12 fUsee. (3.7 m/s). A liquid level sight glass shall be provided on the side of the shell to aid in determining proper refrigerant charge and to check condition of the refrigerant charge.  A suction baffle or aluminum mesh eliminators shall be located above the tube bundle to prevent liquid refrigerant carryover to the compressor.   The evaporator shall have



a refrigerant relief device sized to meet the requirements of the ASHRAE 15 Safety Code for Mechanical Refrigeration. Water boxes shall be removable  to permit tube cleaning  and replacement Stub-out water connections  having ANSI/ AWWA C-606 grooves shall be provided.

Water boxes shall be designed for 150 psig (1030 kPa) design working pressure and be tested at 225 psig (1550 kPa). Vent and drain connections with plugs shall be provided on each water box.

(Option) The water boxes shall be suitable for 300 psig (2070 kPa) and be tested at 450 psig (3103 kPa). Vent and drain connections with plugs shall be provided on each water box.

REFRIGERANT CONDENSER

Refrigerant condenser shall be of the shell-and-tube type, designed for a minimum of 235 psig (1620 kPa) working pres­ sure on the refrigerant side. Shell shall be fabricated from rolled carbon steel plates with fusion welded seams. Carbon steel tube sheets, drilled and reamed to accommodate the tubes, are welded to the end of each shell. Intermediate tube supports are drilled and reamed to eliminate sharp edges, fabricated from carbon steel plates. The refrigerant side of each shell is designed,  tested and stamped in accordance with ASME Boiler and Pressure Vessel Code, Section VIII­ Division I. or other pressure vessel code as appropriate.

Heat exchanger tubes shall be high efficiency, externally and internally enhanced type. Tubes shall utilize the "skip-fin" design,  providing  a smooth internal and external surface at each intermediate  tube support. This provides  extra wall thickness and non-work hardened copper at the support location, extending the life of the heat exchangers.  If skip-fin tubes are not used, minimum tube wall thickness shall be 0.035" (0.889 mm).  Each tube shall be roller expanded into the tube sheets providing a leak-proof  seal, and be individually  replaceable.  Water velocity through the tubes shall not exceed 12ft/sec (3. 7 m/s).  A liquid level sight glass shall be provided on the side of the shell to aid in determining proper refrigerant charge and to check condition ofthe refrigerant charge. The refrigerant condenser shall have dual refrigerant relief devices;  each sized to meet the requirements of the ASHRAE 15 Safety Code for Mechanical  Refrigeration.  Ar­ rangement shall allow either valve to be isolated and replaced without removing the unit refrigerant charge.

(Option) The refrigerant condenser shall be provided with positive shutoff valves in the compressor  discharge line and in the liquid line leaving the condenser. This will allow pump down and storage of the refrigerant charge in the refriger­ ant condenser.

Water boxes shall be removable  to permit tube cleaning  and replacement Stubout water connections  having ANSI/ AWWA C-606 grooves shall be provided.  Water boxes shall be designed for 150 psig (1030 kPa) design working pres­ sure and be tested at 225 psig (1550 kPa). Vent and drain connections with plugs shall be provided on each water box.

REFRIGERANT FLOW CONTROL

A variable orifice valve shall control refrigerant flow to the evaporator. This valve control shall automatically  adjust to maintain proper refrigerant level in the refrigerant condenser and shall be controlled by monitoring refrigerant liquid level, assuring optimal subcooler performance.


PORTABLE REFRIGERANT STORAGE RECYCLING SYSTEM

A portable, self-contained  refrigerant storage I recycling system shall be provided consisting of a refrigerant compres­ sor with oil separator, storage receiver, water-cooled condenser, filter drier and necessary valves and hoses to remove, replace and distill refrigerant All necessary  controls and safety devices shall be a permanent  part of the system.


START-UP AND OPERATOR TRAINING

The chiller manufacturer shall include the services of a factory-trained,  field service representative to supervise the final leak testing, charging and the initial startup and concurrent operator instruction.
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