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General Chiller Information & Safety

GENERAL CHILLER INFORMATION & SAFETY

INTRODUCTION

Y ORK Y CWS chillers are manufactured to the highest
design and construction standards to ensure high per-
formance, reliability and adaptability to all types of air
conditioning installations.

The unit is intended for cooling water or glycol solu-
tions and is not suitable for purposes other than those
specified in this manual.

This manual contains all the information required for
correct installation and commissioning of the unit, to-
gether with operating and maintenance instructions.
Thismanual should be read thoroughly before attempt-
ing to operate or service the unit.

All procedures detailed in the manuals, including in-
stallation, commissioning and mai ntenance tasks must
only be performed by suitably trained and qualified
personnel.

The manufacturer will not be liable for any injury or
damage caused by incorrect installation, commission-
ing, operation or maintenance resulting from a failure
to follow the procedures and instructions detailed in
the manuals.

WARRANTY

York International warrants all equipment and materi-
als against defects in workmanship and materials for a
period of one year from initial start-up, or eighteen
months from delivery (whichever occurs first) unless
extended warranty has been agreed upon as part of the
contract.

The warranty is limited to parts only replacement and
shipping of any faulty part, or sub-assembly which has
failed due to poor quality or manufacturing errors. All
claims must be supported by evidence that the failure
has occurred within the warranty period, and that the
unit has been operated within the designed parameters
specified.

All warranty claims must specify the unit model, serial
number, order number and run hours/starts. These de-
tails are printed on the unit identification plate.

The unit warranty will be void if any modification to
the unit is carried out without prior written approval
from York International .

For warranty purposes, the following conditions must
be satisfied:
e Theinitial start of the unit must be carried out by
trained personnel from an Authorized Y ORK Ser-
vice Center. See Commissioning, page 33.

e Only genuineY ORK approved spare parts, oilsand
refrigerants must be used.

 All the scheduled maintenance operations detailed
in this manual must be performed at the specified
times by suitably trained and qualified personnel.
See Maintenance Section, page 81.

» Failureto satisfy any of these conditionswill auto-
matically void the warranty.

SAFETY

Standards for Safety

Y CWS chillers are designed and built within an 1SO
9002 accredited design and manufacturing organiza-
tion. The chillers comply with the applicable sections
of the following Standards and Codes:

¢ ANSI/ASHRAE Standard 15, Safety Codefor Me-
chanical Refrigeration

* ANSI/NFPA Standard 70, National Electrical Code
(N.E.C)

« ASME Boiler and Pressure Vessel Code, Section
VIII Division 1

* ARI Standard 550/590-98, Centrifugal and Rotary
Screw Water Chilling Packages

In addition, the chillers conform to Underwriters L abo-

ratories (U.L.) for construction of chillersand provide
U.L./cU.L. listing |abel.

YORK INTERNATIONAL



RESPONSIBILITY FOR SAFETY

Every care has been taken in the design and manufac-
ture of the unit to ensure compliance with the safety
regquirementslisted above. However, theindividual op-
erating or working on any machinery is primarily re-
sponsible for:

Personal safety, safety of other personnel, and the
machinery.

Correct utilization of the machinery in accordance with
the procedures detailed in the manuals.

ABOUT THIS MANUAL

The following terms are used in this document to alert
the reader to areas of potential hazard.

A Warning is given in this document to
identify a hazard which could lead to per-
sonal injury. Usually aninstruction will be
given, together with a brief explanation
and the possible result of ignoring the in-
struction.

WARNING

A Caution identifies a hazard which
could lead to damage to the machine,
damage to other equipment and/or envi-
ronmental pollution. Usually an instruc-
tion will be given, together with a brief
explanation and the possible result of ig-
noring the instruction.

i

CAUTION

A Noteisused to highlight additional infor-
mation which may be helpful to you but
wherethereareno specid safety implications.

NOTE

IS

The contents of this manual include suggested best
working practices and procedures. These are issued for
guidance only, and they do not take precedence over
the above stated individual responsibility and/or local
safety regulations.

Thismanual and any other document supplied with the
unit, arethe property of Y ORK which reservesall rights.
They may not be reproduced, in whole or in part, with-
out prior written authorization from an authorized
YORK representative.

YORK INTERNATIONAL

FORM 201.24-NM2

MISUSE OF EQUIPMENT

Suitability for Application

Theunitisintended for cooling water or glycol solutions
and is not suitable for purposes other than those specified
intheseingructions. Any use of the equipment other than
its intended use, or operation of the equipment contrary
to the relevant procedures may result in injury to the op-
erator, or damage to the equipment.

The unit must not be operated outside the design pa-
rameters specified in this manual.

Structural Support

Structural support of the unit must be provided asindi-
cated in these instructions. Failure to provide proper
support may result in injury to the operator, or damage
to the equipment and/or building.

Mechanical Strength

The unit is not designed to withstand loads or stresses
from adjacent equipment, pipework or structures. Ad-
ditional components must not be mounted on the unit.
Any such extraneous loads may cause structural fail-
ure and may result ininjury to the operator, or damage
to the equipment.

General Access

There are a number of areas and features which may
be ahazard and potentially causeinjury when working
ontheunit unless suitable safety precautions are taken.
It isimportant to ensure access to the unit is restricted
to suitably qualified persons who are familiar with the
potential hazards and precautions necessary for safe
operation and maintenance of equipment containing
high temperatures, pressures and voltages.

Pressure Systems

Theunit containsrefrigerant vapor and liquid under pres-
sure, release of which can be adanger and cause injury.
The user should ensure that care is taken during instal-
lation, operation and maintenance to avoid damage to
the pressure system. No attempt should be madeto gain
access to the component parts of the pressure system
other than by suitably trained and qualified personnel.

Electrical

The unit must be grounded. No installation or mainte-
nancework should be attempted on the el ectrical equip-
ment with out first switching OFF, isolating and lock-
ing-off the power supply. Work on live equi pment must

7




General Chiller Information & Safety

only be carried out by suitably trained and qualified
personnel. No attempt should be made to gain access
to the control panel or electrical enclosures during nor-
mal operation of the unit.

Refrigerants and Oils

Refrigerantsand oilsused in the unit are generally non-
toxic, non-flammable and non-corrosive, and pose no
specia safety hazards. Use of glovesand safety glasses
are, however, recommended when working on the unit.
The build up of refrigerant vapor, from aleak for ex-
ample, does pose arisk of asphyxiation in confined or
enclosed spaces and attention should be given to good
ventilation. For more comprehensive information on
safety precautions for use of refrigerantsand ails, refer
tothe Materials Safety Datatabl es provided on pages 9
through 11.

High Temperature and Pressure Cleaning

High temperature and pressure cleaning methods (e.g.
steam cleaning) should not be used on any part of the
pressure system asthis may cause operation of the pres-
surerdlief device(s). Detergents and solventswhich may
cause corrosion should aso be avoided.

EMERGENCY SHUTDOWN

In case of emergency the electrical option panel isfitted
with an emergency stop switch CB3 (Circuit Breaker
3). Separate Circuit Breakers, CB1 (System 1) and CB2
(System 2), can aso be used to stop the respective sys-
tem in an emergency. When operated, it removes the
eectrica supply from the control system, thus shutting
down the unit.

YORK INTERNATIONAL
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MATERIAL SAFETY DATA

SAFETY DATA

R-22

Toxicity

Low.

In Contact With Skin

Liquid splashes or spray may cause freeze burns. Unlikely to be hazardous by skin absorption. R22
may be slightly irritant and liquid has a degreasing effect. Thaw affected areas with water. Remove
contaminated clothing carefully - may adhere to skin in case of freeze burns. Wash affected areas

with plenty of warm water. If symptoms occur (irritation or blistering) obtain medical attention.

In Contact With Eyes

Vapor has no effect. Liquid splashes or spray may cause freeze burns. Immediately irrigate with
eyewash solution or clean water for at least 10 minutes. Obtain immediate medical attention.

Ingested

Highly unlikely to occur - but should this occur freeze burn will occur. Do not induce vomiting.
Provided patient is conscious, wash mouth with water and give about (0.5 pint) 250 ml to drink.
Obtain immediate medical attention.

Inhalation

High levels of vapor concentration initially produce stimulation and then depression of the central
nervous system causing headaches and giddiness and may lead to unconsciousness. Can prove
suddenly fatal if the exposure has been severe.

At higher concentration there is a danger from asphyxiation due to reduced oxygen content of
atmosphere. Remove patient to fresh air, keep warm and at rest. Administer oxygen if necessary.
Apply artificial respiration if breathing has ceased or shows signs of failing. In event of cardiac arrest
apply external cardiac massage. Obtain immediate medical attention.

Further
Medical Advice

Symptomatic and supportive theory is indicated. Cardiac sensitization has been described which
may, in the presence of circulating catecholamines such as adrenaline, give rise to cardiac arrythmia
and subsequent arrest following exposure to high concentrations.

Long Term Exposure

A lifetime inhalation study in rats and mice gives a small excess in salivary gland tumors in male
rats only at 50,000 ppm, 10,000 ppm showed no effect. This information suggests that R22 does
not represent a carcinogenic hazard to humans.

Occupational
Exposure Limits

Recommended limit: 1000 ppm v/v - 8 hr TWA 1250 ppm v/v - 12 hr TWA.

Stability

Unstable.

Conditions to Avoid

Use in presence of naked flames, red hot surfaces and high moisture levels.

Hazardous Reactions

May react violently with sodium, potassium, barium and all other alkali and alkaline earth metals.
Incompatible materials: Magnesium and alloys containing more than 2% magnesium.

Hazardous
Decomposition
Products

Halogen acids formed by thermal decomposition.

General Precautions

Avoid inhalation of high concentrations of vapors. Atmospheric concentrations should be minimized
and kept as low as reasonably practicable below the occupational exposure limit. The vapor is
heavier than air and collects at low level and in confined areas. Ventilate by extraction at lowest
levels.

Respiratory Protection

Where doubt exists on atmospheric concentration, HSE approved breathing apparatus should be
worn. This should be self-contained or of the long breather type.

Storage

Keep containers dry and in a cool place away from fire risk, direct sunlight, and all sources of heat
such as radiators. Keep at temperatures not exceeding 113°F (45°C).

Protective Clothing

Wear overalls, impervious gloves and goggles/face protection.

Spill / leak Procedure

Ensure suitable personal protective clothing and respiratory protection is worn. Provided it is safe to
do so, isolate the source of the leak. Allow small spillages to evaporate provided there is suitable
ventilation. Large spillages: Ventilate area. Contain spillages with sand, earth or any suitable
absorbent material. Prevent liquid from entering drains, sewers, basements and work pits since
vapor may create a suffocating atmosphere.

Disposal

Best to recover and recycle. If this is not possible, destruction is to be in an approved facility which
is equipped to absorb and neutralize acids and other toxic processing products.

Fire Extinguishing Data

Non-flammable.

Containers

Fire exposed containers should be kept cool with water sprays. Containers may burst if overheated.

Fire Fighting
Protective Equip.

Self contained breathing apparatus and protective clothing must be worn in fire conditions.
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MATERIAL SAFETY DATA
Section 1 — PRODUCT NAME AND INFORMATION

Product (Trade Name and Synonyms): YORK “L” QOil
Chemical Name: Ester

Chemical Family: Polyol Ester

Formula: Proprietary

CASH#: Proprietary

Section 2 - COMPONENTS AND HAZARD STATEMENT

This product is non-hazardous. The product contains no known carcinogens. No special
warning labels are required under OSHA 29 CFR 1910.1200.

Section 3— SAFE HANDLING AND STORAGE

Handling - Do not take internally. Avoid contact with skin, eyes, and clothing. Upon contact with skin, wash with
soap and water. Flush eyes with water for 15 minutes and consult physician. Wash contaminated
clothing before reuse.

Storage - Keep container tightly sealed when not in use. Product is hygroscopic. Storage under nitrogen
highly recommended.

Section 4 — PHYSICAL DATA

Appearance: Clear liquid, gray to yellow or light brown tint
Boiling Point: > 650°F

Vapor Pressure: <0.01 mmHg @ 20°C

Specific Gravity (water=1): 0.94-0.97

Volatiles, Percent by Volume: 0%

Odor: Mild, distinct

Solubility in Water: Negligible

Evaporation Rate (butyl acetate=1): Nil

Section 5 — FIRE AND EXPLOSION HAZARDS

Flash Point (by Cleveland Open Cup): 230-300°C

Flammable Limits: Not Established
Auto-Ignition Temperature: no data
HMIS Ratings:
Health: 0
Flammability: 1
Reactivity: 0
Extinguishing Media: Dry chemical; CO, foam; water fog (see below)
Unusual Fire and Explosion Hazards: None
Special Fire Fighting Techniques: Burning fluid may evolve irritating/noxious fumes.

Firefighters should use NIOSH/MNSA-approved self-contained breath-
ing apparatus. Use water fog to cool fire-exposed containers. USE
WATER CAREFULLY NEAR EXPOSED/BURNING LIQUIDS. May
cause frothing and splashing of hot materials.

10 YORK INTERNATIONAL
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Section 6 — REACTIVITY DATA

Stability: Stable

Hazardous Polymerization: Will not occur

Incompatible Materials: Strong oxidizers, caustic or acidic solutions

Conditions to Avoid: Excessive heat

Hazardous Decomposition Products: Analogous compounds evolve carbon monoxide, carbon dioxide,
and other unidentified fragments when burned. See Section 5.

This product may degrade some paints and rubber materials.

Section 7 - HEALTH HAZARD DATA

Threshold Limit Value: Not established

Situations to Avoid: Avoid breathing oil mists
First Aid Procedures:
Ingestion: Consult physician at once. May cause nausea and diarrhea.
Inhalation: Product is not toxic by inhalation. If oil mist is inhaled, remove to fresh air and consult
physician.

To the best of our knowledge, the toxicological properties of these compounds have not been fully investigated.
Analogous compounds are considered to be essentially non-toxic.

Section 8 - PERSONAL PROTECTION INFORMATION

Respiratory Protection:  Use in well ventilated area

Ventilation: Local exhaust
Protective Gloves: Strongly recommended, especially for prolonged exposure.
Eye/Face Protection: Goggles

Firefighters should use NIOSH/MNSA-approved self-contained breathing apparatus. Use water fog to cool
fire-exposed containers. USE WATER CAREFULLY NEAR EXPOSED/BURNING LIQUIDS. May cause frothing
and splashing of hot material.

Section 9 — SPILL OR LEAK PROCEDURES

In Case of Spill: Wear suitable protective equipment, especially goggles. Stop source of spill. Dike spill area. Use
absorbent materials to soak up fluid (i.e. sand, sawdust, and commercially available materials).
Wash spill area with large amounts of water. Properly dispose of all materials.

Section 10 - WASTE DISPOSAL METHODS

Incinerate this product and all associated wastes in a licensed facility in accordance with Federal, State,
and local regulations.

The information in this material safety data sheet should be provided to all who use, handle, store, transport, or are
otherwise exposed to this product. YORK believes the information in this document to be reliable and up to date as
of the date of publication, but makes no guarantee that it is.

YORK INTERNATIONAL 11
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SECTION 2
PRODUCT DESCRIPTION

COMPRESSOR

COOLER

CONDENSER

POWER SECTION - SYSTEM 1
COMMON INPUT SECTION
POWER SECTION - SYSTEM 2
CONTROL PANEL

~No o~ wNRE
S

FIG. 1 - YCWS WATER COOLED LIQUID CHILLER

00546VIP

4 5 6

INTRODUCTION

YORK YCWS chillers are designed for water or wa-
ter-glycol cooling.

All models are designed for indoor installation. The
units are completely assembled with all interconnect-
ing refrigerant piping and internal wiring, ready for field
installation.

The unit consists of 2 screw compressors in a corre-
sponding number of separaterefrigerant circuits, ashell
and tube DX evaporator, awater cooled condenser and
oil separators for each circuit.

Before delivery, the unit is pressure tested, evacuated,
and fully charged with refrigerant and oil in each of
theindependent refrigerant circuits. After assembly, an
operational test is performed with water flowing
through the cooler to ensure that each refrigerant cir-
cuit operates correctly.

The unit framework is fabricated using heavy-gauge
galvanized steel which is zinc phosphate pre-treated
and powder coated to minimize corrosion.

Compressor

Twin helical semi-hermetic screw compressors, are
provided to ensure high operational efficiencies and
reliable performance. Capacity control is achieved
through asingle slide valve. The compressor is a posi-
tive displacement type characterized by two helically
grooved rotors which are manufactured from forged

YORK INTERNATIONAL

steel. The 50 Hz motor operates at 2950 rpm to direct
drive the male rotor which in turn drives the femae
rotor on alight film of ail.

Each compressor isdirect drive, semi-hermetic, rotary
twin screw type and includes the following items:

Two screw rotors, with asymmetric profiles, manufac-
tured from forged steel.

A cast iron compressor housing precision machined to
provide optimal clearance for the rotors.

Aninterna discharge check valveto prevent rotor back-
spin during shutdown.

An acoustically tuned, internal discharge muffler to
minimize noise, while optimizing flow for maximum
performance.

Discharge and suction shut-off service valves.

A reliable suction gas cooled high efficiency, accessible
hermetic motor with redundant overload protection us-
ing both thermistor and current overload protection.

A suction gas screen and serviceable, 0.5 micron full
flow ail filter within the compressor housing.

Refrigerant gasisinjected into the void created by the
unmeshing of the five lobed male and seven lobed fe-
malerotor. Further meshing of therotors closestherotor
threadsto the suction port and progressively compresses
the gasin an axial direction to the discharge port. The

13
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MOTOR
gl/ing:\?N TERMINALS OIL PRESSURE | |ETING LUG
TRANSDUCER THREADED
LOCATION HOLE CAPACITY CONTROL SOLENOID
(CAPACITY CONTROL, 3-WAY VALVE,
STATOR / L ‘ IS LOCATED UNDER THE SOLENOID)
LOCKING BOLT — e
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| \ OIL FILTER
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DISCHARGE CASE

FIG. 2 - SCREW COMPRESSOR

DISCHARGE LD03668
GAS OUT

OIL INLET FROM CONDENSER CODING COIL

gasis compressed in volume and increased in pressure
before exiting at adesigned volume at the discharge end
of therotor casing. Sincetheintake and discharge cycles
overlap, aresulting smooth flow of gasis maintained.

The rotors are housed in a cast iron compressor hous-
ing precision machined to provide optimal clearances
for the rotors. Contact between the male and female
rotor is primarily rolling on a contact band on each of
the rotor’s pitch circle. This resultsin virtually no ro-
tor wear and increased reliability.

The compressor incorporates a complete anti-friction
bearing design for reduced power input and increased
reliability. Four separated, cylindrical, roller bearings
handle radial loads. Angular-contact ball bearings
handle axial loads. Together they maintain accurate
rotor positioning at all pressure ratios, thereby mini-
mizing |leakage and maintaining efficiency. A springless
check valve is installed in the compressor discharge
housing to prevent compressor rotor backspin due to
system refrigerant pressure gradients during shutdown.

Motor cooling is provided by suction gas from the
evaporator flowing across the motor. Redundant over-
load protection is provided using both thermistor and
current overload protection.

The compressor islubricated by removing oil from the
refrigerant using an external oil separator.

A 350 watt (115V 1 @ 50 Hz) immersion heater is|o-
cated in the compressor. The heater is temperature ac-
tivated to prevent refrigerant condensation.
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Motor Starting

Compressor motor starting is Star/Delta (S/D) open
transition. The starter utilizes 3 motor contactors, atran-
sition delay relay and a start relay. The starter allows
inrush current to belimited to approximately 33% LRA
for thefirst 4 to 10 seconds, with current increasing to
normal running current when the Delta connection is
compl eted.

When the microprocessor initiates a start signal to run
a compressor, the applicable relays are energized. The
transition of the relay contacts enable the ‘ Star’ con-
nection of the motor start. The* Star’ connection of the
motor start is enabled for 4 to 10 seconds depending
upon motor current as sensed by the microprocessor.

Normally, the transition to Delta takes 10 seconds if
current is below 125% FLA. If motor current exceeds
125% FLA, the transition is made to Delta as long as
the “ Star” has been enabled for at least 4 seconds.

Capacity Control

The compressors will start at the minimum load posi-
tion and provide a capacity control range from 10% to
100% per compressor using acontinuous function side
valve. The microprocessor controlled output pressure
regulating capacity control valve will command com-
pressor capacity independent of control valveinput pres-
sure and balance the compressor capacity with the cool-
ing load.

YORK INTERNATIONAL



The automatic spring return of the capacity control
valve to the minimum load position will ensure com-
pressor starting at minimum motor load.

OIL SEPARATOR

Each circuit has a high efficiency, augmented gas im-
pingement type oil separator to maximize oil extrac-
tion without fragile mediato break down.

The oil separator, is mounted in the discharge line of
the compressor. The high pressure discharge gas is
forced around a 90 degree bend. Qil is forced to the
outside of the separator through centrifugal action and
captured on wire mesh whereit drains to the bottom of
the oil separator and into the compressor.

The oil drains back into the compressor through are-
placeable 0.5-3.0 micron oil filter, and oil supply sole-
noid, is at high pressure. This high pressure “oil injec-
tion” forcesthe oil into the compressor whereitisgrav-
ity fed to the rotors and bearings for lubrication.

After lubricating the rotor and bearings, it is injected
through orifices on aclosed thread near the suction end
of therotors. The ail is automatically injected because
of the pressure difference between the discharge pres-
sure and the reduced pressure at the suction end of the
rotors. Thislubricatesthe rotors aswell as providesan
oil seal against leakage around the rotors to assure re-
frigerant compression (volumetric efficiency).

The oil also provides cooling by transferring much of
the heat of compression from the gasto the oil keeping
discharge temperatures down and reducing the chance
for oil breakdown.

Qil injected into the rotor cage flows into the rotors at
apoint about 1.2 x suction. Thisassuresthat arequired
minimum differential of at least 1.8 bar exists between
discharge and 1.2 x suction, to force il into rotor case,
a minimum of 0.6 bar is all that is required to assure
protection of the compressor. Oil pressureis measured
as the difference between discharge pressure and the
pressure of the oil entering the rotor case.

Maximum working pressure of the oil separator is 31
bar (450 psi). A relief valveisinstalled in the oil sepa-
rator piping. The oil level should be above the mid-
point of the “lower” oil sight glass when the compres-
sor isrunning. The oil level should never be abovethe
top of the “upper” sight glass.

YORK INTERNATIONAL
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Oil temperature control is provided through liquid in-
jection activated by the microprocessor, utilizing atem-
perature sensor, and a solenoid valve.

OIL COOLER

Compressor oil cooling is provided by refrigerant lig-
uid, which is injected into the rotor suction when the
temperature setpoint has been exceeded.

REFRIGERANT CIRCUITS

Each refrigerant circuit uses copper refrigerant pipe
formed on computer controlled bending machines to
reduce the number of brazed joints resulting in areli-
able and leak resistant system.

Liquid line components include: a manual shut-off
valve with charging port, a high absorption removable
core filter-drier, a solenoid valve, a sight glass with
moistureindicator, and athermostatic expansion valve.

Suction lines are covered with closed-cell insulation.
CONDENSER

The dual refrigerant circuit water-cooled condenser is
acleanable shell and tube type with seamless external
finned 19 mm OD copper tubes rolled into tube sheets.
The design working pressures are 10 bar g on the wa-
terside and 23 bar (330 PSIG) on the refrigerant side
which is protected by pressure relief valve(s).

The condenser has removable steel water heads. The
water nozzles are provided with grooves for victualic
couplings.

COOLER

The 4 pass dual circuit shell and tube type direct ex-
pansion (DX) evaporator has chilled liquid circulating
back and forth across the tubes from one end to the
other. The design working pressures of the cooler are
10 bar (150 psi) on the waterside (shell) and 20 bar
(300 psi) on the refrigerant side (tubes) which is pro-
tected by pressure relief valve(s).

The water baffles are fabricated from galvanized steel
to resist corrosion. Removable heads are provided for
access to internally enhanced, seamless, copper tubes.
Water vent and drain connections are included. The
cooler isinsulated with flexible closed-cell foam.
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Product Description

The water nozzles are provided with grooves for
victualic couplings and should beinsulated by the con-
tractor after pipe installation.

POWER AND CONTROL PANELS

All controls and motor starting equipment are factory
wired and function tested. The panel enclosures are
designed to 1P33 and are manufactured from powder
painted galvanized steel.

The panel isdivided into power sectionsfor each elec-
trical system, a control section and a common input
section. Each section has separate hinged, latched, and
gasket sealed doors.

Each power section contains:

Compressor starting contactors, control circuit serving
compressor, compressor contactor coils and compres-
sor motor overloads.

The current transformers for the compressor motor
overloads sense each phase, as an input to the micro-
processor. This protects the compressor motors from
damage due to: low input current, high input current,
unbalanced current, single phasing, phasereversal, and
compressor locked rotor.

The control section contains:

On/Off toggle switch, microcomputer keypad and dis-
play, microprocessor board (ARB), I/O expansion board
(AI1OB), power supply board (APB) and customer ter-
minal block (-XTB1).

MICROPROCESSOR CONTROLS

The microprocessor has the following functions and
displays:

A liquid crystal 40 character display with text provided
on two lines and light emitting diode backlighting for
outdoor viewing.

A color coded, 35 button, sealed keypad with sections
for Display, Entry, Setpoints, Clock, Print, Program and
the unit Auto/Off switch.

The standard functions include: water or glycol cool-
ing, automatic pump down, demand load limiting from
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external building automation system input, remote re-
set liquid temperature reset input, unit alarm and sta-
tus contacts, chilled liquid pump control, automatic re-
set after power failure, automatic system optimization
to match operating conditions.

The software is stored in non-volatile memory
(EPROM) to eiminate unit failure due to AC power
failure. The programmed setpoint isstored in alithium
battery backed memory.

MOTOR CURRENT PROTECTION

The microprocessor motor protection provideshigh cur-
rent protection to assure that the motor is not damaged
due to voltage, excess refrigerant, or other problems
that could cause excessive motor current.

If the motor current exceeds the 115% FLA trip point
after 3 seconds of operation on either Star/Deltaor DOL
starters, the microprocessor will shut the system down
and lock it out after one fault. A manual reset of the
respective system switch is required to clear the fault
and restart the system. A thorough check of the motor,
wiring, and refrigerant system should be carried out
before restarting a system that has faulted on high mo-
tor current.

The microprocessor also provides low motor current
protection when it senses a motor current less than
10% FLA. Low motor current protection is activated 4
seconds after start on Star/Delta to allow the motor to
start. The microprocessor will shut the system down
whenever low motor current is sensed and will lock
out asystem if threefaults occur in 90 minutes. Oncea
systemislocked out on Low Motor Current, it must be
manually reset with the system switch.

The microprocessor also senses low motor current
whenever a High Pressure Cutout (HPCO) or Motor
Protector (MP) contact opens. The MP and HPCO con-
tacts are connected in series with the motor contactor.
Whenever either of these devicesare open, the contactor
de-energizes and the motor shuts down. Since the mi-
croprocessor issending arun signal to the contactor, it
sensesthelow motor current below 10% FL A and shuts
the system down.

YORK INTERNATIONAL



Motor Protector Module

The mechanical motor protector module providesther-
mal and current motor overload protection. This mod-
ule protects against phase to phase current imbal ance,
over current, under current, and phase rotation. The
module, mounted in the power panel, utilizesa 7 seg-
ment display which provides operating status and fault
diagnostic information. The 7 segment display will dis-
play either astationary or aflashing al phanumeric value
which can be decoded by the operator:

TABLE 1 - MOTOR PROTECTOR FAULTS

0 NORMAL - NO FAULT DETECTED

FLASHING “0”" | MOTOR OFF OR UNLOADED < 5A AC
CURRENT LEVEL

1 HIGH CURRENT FAULT

2 LOADED PHASE TO PHASE CURRENT
IMBALANCE > 17%

3 UNLOADED PHASE TO PHASE
CURRENT IMBALANCE > 25%

4 IMPROPER INCOMING PHASE
ROTATION

5 HIGH MOTOR TEMPERATURE
TRIP POINT = 13 KOHM RESET =
3.25 KOHM

6 COMMUNICATION ERROR

E OUT OF RANGE OF RLA CALIBRATION

OTHER DEFECTIVE MODULE OR SUPPLY

SYMBOLS VOLTAGE

Whenever a motor protector trips, the motor protector
contacts wired in series with the motor contacts, open
and the motor contactor de-energizes alowing the mo-
tor to stop. The microprocessor senses the low motor
current and shuts the system down. The microproces-
sor will try two more starts before locking the system
out. The system locks out because the motor protector
isamanual reset device. After thefirst start the protec-
tor contacts will be open, thus preventing the motor
contactors from energizing. Power must be removed
and re-applied to reset the module.

Current Overload

The protector module usesintegral current transform-
ers per phase to provide protection against rapid cur-
rent overload conditions. The module responds to
changes in current and must be set-up using the DIP
switches located on the module (refer to Section 5 for
details). Integral trip curves allow for in-rush currents
during Star/Delta and DOL starting without nuisance

tripping.
YORK INTERNATIONAL

FORM 201.24-NM2

Thermal Overload

Three PTC (positive temperature coefficient) ther-
mistors in the motor windings of each phase provide
thermal protection. The sensor resistance stays rela-
tively constant at 1 kW until a temperature of 130°C
(266°F) is sensed. The sensor experiences arapid rise
in resistance beyond this temperature. Whenever the
resistance of one of the sensors reaches 13 kW, the
moduletrips, which ultimately de-energizesthe motor’s
pilot circuit. Reset is manual after the motor cools and
the sensor resistance drops to 3.25 kW.

Current Unbalance (L oaded & Unloaded)
L oss of Phase

A 2 second delay at start-up allowsfor any unbal ances
resulting during normal starting conditions. After this
initial delay, the protector module compares the “ Op-
erating Current” to the measured half line current. The
“Operating Current” is given by 0.65 x factory over-
load current setting.

An unloaded compressor condition occurs when any
measured half line current is less than the “ Operating
Current.” A current unbalance exceeding an unloaded
level of 25% will result in the motor pilot circuit being
de-energized.

A loaded compressor condition occurs when any mea-
sured half line current is greater than or equal to the
“Operating Current.” A current unbalance exceeding a
loaded level of 17% will result in the motor pilot cir-
cuit being de-energized.

Improper Phase Sequence

The protector module cal cul ates the phase sequence at
start-up using the three current transducers to deter-
minewhether the three phase sequence on theload side
of the main contactor is miswired. Upon detection of a
miswired motor load, the module will de-energize the
main contactor pilot circuit within 50 millisecond re-
sponse time.

KEYPAD CONTROLS

For a detailed description of the keypad controls refer
to the Microprocessor Based Control System Operat-
ing Section 7.

Status Key

This key provides a display of the current operational
and/or fault status of the unit or theindividual refriger-
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ant systems. The display will show the ‘highest prior-
ity’ information as determined by the microprocessor.

The main categories of messages are: General Status
Messages; Unit Warnings; Anticipation Control Status
Messages; Chiller Fault Status M essages; System Fault
Status M essages.

Display Keys

Each key provides areal-time display of commonly re-
quired information about the chiller and individual re-
frigerant system operating conditions and settings. This
is particularly useful during commissioning, monitor-
ing the operation of the chiller, diagnosing potential
future problems and service troubleshooting. Param-
eters may be displayed in Imperial (°F and PSIG) or
Metric (°C and bar) units.

Print Keys

Thesekeysallow control panel display or remote print-
out of bath current real -time operating and programmed
data as well as fault history data from the most recent
six safety shutdowns.

Entry Keys

The numeric and associated keys are used for enter-
ing data required for programming the chiller. The
‘ENTER’ and ‘N “\’ keysare also used for scroll-
ing through information availabl e after pressing other

keys.

Setpoints Keys

These keys are used for display and programming of
the local and remote offset chilled liquid temperature
setpoints.

Clock Keys

These keys are used for display and programming of
the clock and operating schedule for the chiller.
Program Key

This key is used for display and programming of the
chiller operational settings and limits.

ACCESSORIES AND OPTIONS

Power Supply Options (All Models)

Units are available with either single-point or multi
point power supply connections:
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Single-Point Power Supply Connection —Onefield
provided 400V, 39, 50 Hz supply to the unit with cir-
cuit protection. Field connectionsto factory provided
terminal block or door interlocked non-fused discon-
nect switch in the common input section. Internal
branch door interlocked circuit breakers or fuses for
each circuit in thetwo power panels. The control sys-
tem supply is derived internally.

Multi Point Power Supply Connection — Two field
provided 400V, 3@, 50 Hz supplies to the unit with
circuit protection. Field connectionsto factory provided
terminal block or door interlocked circuit breakers in
each of the two NFDS Power Panels.

Building Automation System (BAS) Interface

Providesameansto reset theleaving chilled liquid tem-
perature and/or percent full load amps (current limit-
ing) from the BAS (Factory-mounted):

Printed circuit board to accept 4 to 20mA, 0 to 10VDC,
or dry contact closure input from the BAS.

A YORK ISN Building Automation

System can provide a Pulse Width

Modulated (PWM) signal direct tothe
standard control panel via the stan-

dard on-board RS485 port.
Multi-Unit Sequence Control

A factory-mounted Sequencing Control Center to man-
age sequencing control of up to eight chillersin paral-
lel based on mixed liquid temperature (interconnect-
ing wiring by others).

Pressure Vessel Codes

Coolers and condensers can be supplied in conform-
ance with the following pressure vessel codes:

* A.SM.E. (Standard)

VIBRATION ISOLATION

Neoprene Pad | solation — Recommended for normal
installations. (Field-mounted)

1" (25mm) springisolators—Level adjustable, spring
and cagetypeisolatorsfor mounting under the unit base
rails. (Field-mounted)
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Flange Kits (150 PSI)

Factory fitted flanges to convert grooved cooler/con-
denser water nozzlesto flanged connections. Available
in weld or victaulic style with companion flanges for
field-mounting.

Language L CD and Keypad

Standard display language and keypad is English. Span-
ish is available as an option.

YORK INTERNATIONAL
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Flow Switch Accessory

Johnson ControlsModel F61M G-1C Vapor-proof SPDT,
NEMA 4X switch, 150 PSIG (10 bar) DWP, -20°F to
250°F (-29°C to 121°C), with 1" NPT (IPS) connection
for upright mounting in horizontal pipe. A flow switch
must be field installed with each unit.

Printer

Hand held printer for obtaining printout of unit operat-
ing data and history data.
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NOMENCLATURE

YCWS0313SC50YAA
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FIG. 3 - FLOW DIAGRAM

-|||| High Pressure Superheated Vapour

TEV =Thermostatic Expansion Valve

LD06817

Low pressure liquid refrigerant enters the cooler tubes
and is evaporated and superheated by the heat energy
absorbed from the chilled liquid passing through the
cooler shell. Low pressure vapor enters the compres-
sor where pressure and superheat are increased. High
pressure vapor is passed through the oil separator where
compressor oil isremoved and recircul ated to the com-
pressor. High pressure superheated refrigerant enters
the condenser shell where heat is rejected to the con-
denser water passing through the tubes. The fully con-
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densed and subcooled liquid leaves the condenser and
enters the expansion valve, where pressure reduction
and further cooling takes place. The low pressure lig-
uid refrigerant then returns to the cooler. Each refrig-
erant circuit utilizes arefrigerant to refrigerant suction
line heat exchanger to maximize chiller capacity and
efficiency by subcooling liquid refrigerant delivered
to the expansion valve and superheating suction gas
delivered to the compressor.
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SECTION 3
TRANSPORTATION, HANDLING AND STORAGE

DELIVERY AND STORAGE

To ensure consistent quality and maximum reliability,
all unitsaretested and inspected beforeleaving the fac-
tory. Units are shipped compl etely assembled and con-
taining refrigerant under pressure. Units are shipped
without export crating unless this has been specified
on the Sales Order.

If the unit isto be put into storage, before installation,
the following precautions should be observed:

Ensure that al openings, such as water connections,
are securely capped.

Do not store where exposed to ambient air tempera-
tures exceeding 42°C.

The unit should be stored in a location where there is
minimal activity to limit therisk of accidental physical
damage.

To prevent inadvertent operation of the pressure relief
devices the unit must not be steam cleaned.

It isrecommended that the unit is periodically inspected
during storage.

INSPECTION

Remove any transit packing and inspect the unit to en-
sure that all components have been delivered and that
no damage has occurred during transit. If any damage
is evident, it should be noted on the shipment docu-
mentation and aclaim entered according to theinstruc-
tions given.

Major damage must be reported immediately to your
local YORK representative.

MOVING THE UNIT

Before moving the unit, ensure that the installation site
is suitable for installing the unit and is capable of sup-
porting theweight of the unit and all associated services.

The units are designed to be lifted using either lifting
chains or afork lift.

Lifting by Crane/ Hoist

A spreader frame should be used to prevent damage to
the unit from the lifting chains.

i The unit must only be lifted at the

points provided.

LD06926

FIG. 4 — LIFTING INFORMATION
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RIGGING INSTRUCTIONS
AND ESTIMATED SHIPPING

WEIGHT LBS.

MODEL WEIGHT
YCWS0313SC 5568
YCWS0373SC 6244
YCWS0423SC 6578
YCWSO0503SC 7649
YCWS0563SC 7784
YCWS0613SC 8619
YCWS0663SC 8736
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Lifting by Fork Lift

Insert theforksinto thelifting slotsin the shipping skid.
The forks must pass through the lifting slots on both
sides of the unit to prevent damage.

CONTROL PANEL REMOVAL

For installation in locations where accesswidth islim-
ited, the control panel may be removed as showninthe
figure below.

LIFTING WEIGHTS

For details of weights and weight distribution refer to
Section 9.

VIEW INSIDE COMPRESSOR TERMINAL BOX

SYSTEM 1 SHOWN. DISCONNECT EQUIVALENT CABLES FOR SYSTEM 2)

DISCONNECT MOTOR
PROTECTION CABLES
136, 137, 138 & 139

THE CONTROL PANEL SHOULD BE LIFTED
USING THE 2 LIFTING LUGS
(SUPPLIED AS AN ACCESSORY)

FIG. 5 - CONTROL PANEL REMOVAL
22
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1-XCMTB

ISCONNECT
OWER CABLES

T O

= = T 101, 102, 103, 104,
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DISCONNECT POWER HARNESSES
AT COMPRESSOR TERMINAL BOX
END SEE DETAIL ABOVE

=

NOTE:
DISCONNECT THE
s} NUMBERED CONTROL
- M WIRING INSIDE THE PANEL

aryg

UNFASTEN 6 BOLTS

o A ON CONTROL PANEL
CROSS MEMBER

LD06595
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SECTION 4
INSTALLATION

LOCATION REQUIREMENTS

To achieve optimum performance and trouble-free ser-
vice, it is essential that the proposed installation site
meets with the location and space requirements for the
model beinginstalled. For dimensions, weight and space
requirements, including service access details, refer to
Section 9.

Theclearancesrecommended arenomi-
@ nal for the safe operation and mainte-

nance of the unit and power and con-
trol panels. Local health and safety regu-

lations, or practical congderations for
service replacement of large compo-
nents, may require larger clearances
than those given in Section 9.

Units are designed for indoor installation and not in-
tended for wet, corrosive or explosive atmospheres.
Installation should allow for water drain, ventilation
and sufficient clearance for service, including tube
cleaning/removal.

For installation in equi pment rooms near noise-critical
areas, common walls should be of adequate sound at-
tenuating construction, all doors should be tightly
gasketed, and the unit should have vibration isolators
fitted.

The unit must be installed on a suitable flat and level
concrete base (2) that extendsto fully support the unit
base frame.

On basement foundations remove a portion of the base-
ment floor (3) so that a concrete base can be poured
resting ontheground (1) , with acorkboard (4) installed
on both sides, and awaterproof sealing compound (5).

The concrete base must capable of supporting 150% of
the operating weight. In case of upper floors, the unit
and piping should be isolated from walls and ceiling.
The unit may bebolted to the foundation using 13 mm @&
holes in the base of the framework. When lower trans-
mitted vibration levels are required optional anti-vibra-
tion isolators can be supplied loose for site installation.

YORK INTERNATIONAL

INSTALLATION OF VIBRATION ISOLATORS

An optional set of vibration isolators can be supplied
loose with each unit (refer to Section 9 for details).

PIPEWORK CONNECTION

General Requirements

The following piping recommendations are intended
to ensure satisfactory operation of the unit. Failure to
follow these recommendations could cause damage to
the unit, or loss of performance, and may invalidate
the warranty.

The maximum flow rate and pressure
drop for the cooler and condenser
must not be exceeded at any time. Re-

fer to Section 9 for details.
NOTE

» Thewater must enter the heat exchanger(s) by the
inlet connection. Refer to Section 9 for details.

» Aflow switchor differential switch must beinstalled
in the customer pipework at the outlet of the ex-
changersas shown in the arrangement diagrams, and
wired back to the control panel using screened cable.
For details refer to “Electrical Connection”. Thisis
to prevent damage to the exchanges caused inad-
equate liquid flow.

The flow switch used must have gold
plated contactsfor low voltage/current
operation. Paddle type flow switches

suitablefor 10 bargworking pressure
andhavingal1" N.P.T. connection can
be obtained from YORK as an option
for the unit.

CAUTION

e The liquid pump(s) installed in the pipework
system(s) should discharge directly into the unit
heat exchanger section of the system. The pump(s)
require an auto-starter (by others) to be wired to
the control panel. For details refer to “Electrical
Connection”.
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Installation

» Pipework and fittings must be separately supported
to prevent any loading on the heat exchanger(s).
Flexible connections are recommended which will
also minimize transmission of vibrations to the
building. Flexible connections must be used if the
unit is mounted on anti-vibration mounts as some
movement of the unit can be expected in normal
operation.

Pipework and fittingsimmediately next to the heat
exchangers should be readily de-mountable to en-
able cleaning prior to operation, and to facilitate
visual inspection of the exchanger nozzles.

Each heat exchanger must be protected by a
strainer, preferably of 40 mesh, fitted as close as
possibleto theliquidinlet connection, and provided
with a means of local isolation.

The heat exchanger (s) must not be exposed to flush-
ing velocities or debris released during flushing. It
is recommended that a suitably sized by-pass and
valve arrangement isinstalled to allow flushing of
the pipework system. The by-pass can be used dur-
ing maintenanceto isolate the heat exchanger with-
out disrupting flow to other units.

Thermometer and pressure gauge connections
should be provided on theinlet and outlet connec-
tions of each heat exchanger.

Drain and air vent connections should be provided
at all low and high points in the pipework to per-
mit drainage of the system, and to vent any air in
the pipes.

Liquid systems at risk of freezing, dueto low am-
bient temperatures, should be protected using in-
sulation and heater tape and/or a suitable glycol
solution. The liquid pump(s) must also be used to
ensure liquid is circulated when the ambient tem-
perature approaches freezing point. Insulation
should a'so beinstalled around the heat exchanger
nozzles.

Heater tape of 21 watts per meter un-
der the insulation is recommended,
supplied independently and controlled

by an ambient temperaturethermostat
set to switch on at 3°C abovethefreez-
ing temperature of theliquid.

NOTE
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tothetubesin theheat exchanger and
must be avoided. The installer/user
must also ensure that the quality of
the water in circulation is adequate,
without any dissolved gasses which
can cause oxidation of steel parts
within the heat exchanger(s).

CAUTION

Any debris left in the water pipework
A between the strainer and heat ex-
changer could cause serious damage

WATER TREATMENT

The unit performance given in the Design Guide is
based on afouling factor of 0.044 m2 °C/kwW (0.00025
ftzhr °F/Btu). Dirt, scale, grease and certain types of
water treatment will adversely affect the heat exchanger
surfaces and therefore unit performance. Foreign mat-
ter in the water system(s) can increase the heat ex-
changer pressure drop, reducing the flow rate and caus-
ing potential damage to the heat exchanger tubes.

Aerated, brackish or salt water isnot recommended for
use in the water system(s). Y ORK recommends that a
water treatment specialist isconsulted to determinethat
the proposed water composition will not affect the
evaporator materials of carbon steel and copper. The
pH value of thewater flowing through the heat exchang-
ers must be kept between 7 and 8.5.

Glycol Solutions

For unit operation with chilled liquid temperatures|eav-
ing the cooler at below 4.4°C, glycol solutions should
be used to help prevent freezing. Section 9, gives rec-
ommended solution strength with water, as a percent-
age by weight, for the most common types of glycaol. It
isimportant to check glycol concentration regularly to
ensure adequate concentration and avoid possible
freeze-up in the cooler.

When using glycol solutions, pressure
A dropsarehigher than with water. Spe-

cial care must be taken not to exceed

the maximum pressure drop allowed.
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PIPEWORK ARRANGEMENT ISOLATING VALVE - NORMALLY OPEN
The following are suggested pipework arrangements
for single unit installations. For multiple unit installa-
tions, each unit should be piped as shown.

ISOLATING VALVE - NORMALLY CLOSED

5 X XX

: - : FLOW REGULATING VALVE
Recommendations of the Building Services
Research Association
FLOW MEASUREMENT DEVICE
n
STRAINER

PRESSURE TAPPING

FLOW SWITCH

—| I— FLANGED CONNECTION

LD06597

:|—| | @ IF'N ’i | ‘ FIG. 8 - PIPEWORK ARRANGEMENT LEGEND
X :

CONNECTION TYPES & SIZES

I

_O

X

O

o

1)
1-o0 N

For connection sizes relevant to individual models re-
fer to Section 9.

LD06596

FIG. 6 — CHILLED LIQUID SYSTEM
Cooler Connections

Standard chilled and condenser cooling liquid connec-
tions are of the Victaulic groove type.

0 0 I
i i |7| — . — > /
=N ¢ 9%
D< K » |
X x oD
B = _—
FIG. 9 — COOLER CONNECTIONS
TABLE 2 — CONDENSER / COOLER CONNECTIONS
LD06598 NOMINAL o c
SIZE D A B
8" 8-5/8" 3/4 32 | 7/16 132" | 8.416"
FIG. 7— CONDENSER COOLING LIQUID SYSTEM 6" 6-5/8" 5/g 32 | 3/g *s2 6.433"
5" 5-9/16" | 5/8 %2 | 3/8 /s 5.395
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Installation

Option Flanges

One of two types of flanges may be fitted depending
on the customer or local Pressure Vessel Coderequire-
ments. These are Victaulic-Adapter flanges or weld
flanges. Victaulic-Adapter flanges are supplied loose
for field installation and weld flanges are factory fit-
ted. Flange dimensions are to 1SO 7005 - NP10
(BS 4504 - NP10).

P.C.D.

..
| %T
\
P
l%’
IZ. i

>

FIG. 10 — VICTAULIC - ADAPTER FLANGES

LD06602

REFRIGERANT RELIEF VALVE PIPING

The cooler and condenser are each protected against
internal refrigerant overpressure by refrigerant relief
valves. Refer to Section 9 for details.

It is recommended that each valve should be piped to
the exterior of the building so that when the valve is
activated the release of high pressure gas and liquid
cannot be a danger or cause injury.

Thesize of any pipework attached to arelief valve must
be of sufficient diameter so as not to cause resistance
to the operation of the valve. Unless otherwise speci-
fied by local regulations, theinternal diameter depends
on the length of pipe required and is given by the fol-
lowing formula:

D°=CxL

Where:

D = minimum pipeinternal diameter in centimeters
L = length of pipein meters

C = vaueintable below
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If relief pipework is common to more than one valve
its cross sectional area must be at least the total re-
quired by each valve. Valve types should not be mixed
on acommon pipe. Precautions should be taken to en-
surethat the exit of relief valves/vent pipe remain clear
of obstructions at all times.

CONDENSER COOLING LIQUID SYSTEMS

For primary cooling of units, condensers are usually
piped in conjunction with a cooling tower, although in
some cases they can be cooled by well water.

Direct Pressure Control

With liquid cooled unitsit is necessary to control cool-
ant flow and/or temperature into the condenser to main-
tain refrigerant pressure as constant as possible to en-
sure satisfactory operation of the expansion valves.

The aim is to maintain a stable discharge pressure as
low as possible, but at least 5.2 bar above suction pres-
sure. This can be done at afixed value above the high-
est expected suction pressure, or by al so measuring suc-
tion pressure and using differential control. In either
case condenser cooling liquid flow and temperaturelim-
its must also be observed.

Inlet Temperature Control

For a cooling tower system the simplest forms of con-
trol are to use fan cycling, fan speed control, or air
damper control, with the tower having athermostat in
itssump. Thiswill ensure stable condenser cooling lig-
uid temperature sensing at design conditionsand should
be adjusted to ensure acondenser cooling liquid enter-
ing temperature of not lower than 21°Cto 24°C at lower
ambient conditions.

If these methods are not available, or a cooling tower
is not the source of cooling water, then a three way
valve recirculation system can be used with control
based on condenser inlet liquid temperature. Inthiscase
the objectiveisto maintain theinlet cooling liquid tem-
perature as low as possible, although still observing
the minimum limit of 21°C to 24°C.

ELECTRICAL CONNECTION

The following connection recommendations are in-
tended to ensure safe and satisfactory operation of the
unit. Failure to follow these recommendations could
cause harm to persons, or damage to the unit, and may
invalidate the warranty.
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CONDENSER
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COOLING LIQUID PUMP

LD006600

FIG. 11 — TYPICAL CONDENSER FLOW DIAGRAM

No additional controls (relays, etc.)
should be mounted in the control
panel. Power and control wiring not

connected to the control panel should
not be run through the control panel.
If these precautions are not followed
it couldlead to arisk of electrocution.
In addition, electrical noise could
cause malfunctions or damage the
unit and its controls.

After connection do not switch on
mains power to the unit until it has
been commissioned by YORK Autho-

WARNING

rized personnel. Some internal com-
ponents are live when mains is
switched on.

WARNING

The unit ON/OFF rocker switch on the front of the
control panel has been set in the “OFF’ position at
the factory.

This switch MUST remain in the* OFF" position until
the unit is commissioned by YORK Authorized per-
sonnel. If the switch is set to the“ON” position before
commissioning then it must bereported to Y ORK, oth-
erwise the warranty may be invalidated.

POWER WIRING

The units are suitable for 400V, 3-
phase, 50 Hz nominal supplies only.
Minimum allowable 342V. Maximum

allowable 440V.

CAUTION

YORK INTERNATIONAL
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All electrical wiring should be carried out in accor-
dance with local regulations. Route properly sized
cables to cable entries on the bottom of the control
panel.

In accordance with National Electrical Code (N.E.C.)
it isthe responsibility of the user to install overcurrent
protection devices between the supply conductors and
the power supply terminals on the unit.

To ensure that no eddy currents are set up in the metal
gland plate the cablesforming each 3-phase power sup-
ply must enter via the same hole in the gland plate. If
separate entries for each cable forming the 3-phase
supplies are used, the metal gland plate must be re-
placed by a non-metallic gland plate, with due regard
given to sealing the panel to IP32 (NEMA 1).

All sources of supply to the unit must
be taken via a common points of iso-
lation (not supplied by YORK).

CAUTION

Units with Single-Point Power Supply Wiring

Models require one field provided 400VAC, 349,
50 Hz ground supply to the unit with circuit protection.

Connect the 3-phase supply to the terminal block or
non-fused disconnect switch located in the common
input section using thewire sizesdetailed in Section 9.

Connect the earth wire ground to the main protective
earth terminal in the common input section.

Units with Multi Point Power Supply Wiring

Unitsrequiretwofield provided 400VAC, 39, 50 Hz sup-
plieswith circuit protection and a separate control supply
with circuit protection (400VAC, 29, 50 Hz + ground).

Connect each of the 3-phase suppliesto the door inter-
locked circuit breakers located in the power sections,
using the wire sizes detailed in Section 9.

Connect each of the earth grounds to the main protec-
tive earth ground terminals in the power sections.

Connect the control supply to the door interlocked
emergency stop device located in the common input
section, using the wire sizes detailed in Section 9.

Connect the earth ground to the main protective earth
terminal in the common input section.
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Installation

Control Transformer Primary Voltage Tappings

It is important to check that the correct primary tap-
ping has been used on the control transformer:

« With the supply to the unit isolated remove the lid
to the transformer box.

» Check that the tapping used conforms to the site
supply voltage. Thetwo tappingsare 342-424V and
360-440V.

Remote Emergency Stop Device (QRRSB)

A remote emergency stop device may bewired into the
unit. Thisdevice should berated at 8 amps, 230V, AC-
15 and is protected by a maximum fuse size of 8 amps
classgG.

The emergency stop device should be wired into ter-
minals 3 and 4 of the door interlocked emergency stop
device located in the common input section after re-
moving the link.

COMMON INPUT SECTION WIRING

All wiring to the customer relay board (ACRB) volt
free contacts (XVFT) require asupply, maximum 254V,
provided by the customer. The customer must take par-
ticular care deriving the supplies for the volt free ter-
minals with regard to a common point of isolation.
These circuits when used must be fed viathe common
point of isolation so that the voltage is removed when
the common point of isolation to the unit is opened.

In accordance with National Electri-
@ cal Code (N.E.C.) it is recommended

that the customer wiring to these ter-
minals uses orange wires. This will

ensure that circuits not switched off
by the supply disconnecting deviceare
distinguished by color sothat they can
easily be identified as live even when
the disconnecting device is off.

The volt-free contacts are rated at 125VA. All inductive
devices(reays) switched by thevolt-free contactsmust have
their coil suppressed using standard R/C suppressors.

Chilled Liquid Pump (CLP)

Terminals 5 and 6 (XVFT) close to start the chilled
liquid pump. These terminals can be used as a master
start/stop for the pump in conjunction with the daily
start/stop schedule. If no schedule is set, and the cus-
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tomer has master control of the pump, the terminals
must be used to override the customer master start/stop
so that the unit can start the pump in the event of alow
liquid temperature condition.

Common Run Signal (CRS)

Terminals 3 and 4 close to indicate that a system is
running. Theseterminals may be used to start the cool-
ing liquid pump(s) for the condenser.

System Alarm (SA)

Terminals 1 and 8 (system 1) and 1 and 7 (system 2)
close to indicate an alarm condition whenever a sys-
tem locks out, or there is a power failure.

CONTROL PANEL WIRING

All wiring to the control panel terminal block (XTB1)
(nominal 30V DC) must be run in screened cable, with
the screen earthed at the panel end only. Run screened
cable separately from mains cable to avoid electrical
noise pick-up.

The voltage free contacts connected to XTB1 must be
suitablefor 30V DC (gold contactsrecommended). If the
voltage free contacts form part of arelay or contactor,
the coil of the device must be suppressed using a stan-
dard R/C suppressor. The above precautions must be
taken to avoid el ectrical noisewhich could cause amal-
function or damage to the unit and its controls.

Thelength of cableto theseterminals
@ must not exceed 7.5 m.

Flow Switch (SF)

A chilled liquid flow switch of suitable type must be
connected to terminals 24 and 13 to provide adequate
protection against loss of liquid flow.

Remote Run/Stop

Connect remote switch(es) in series with the flow
switch to provide remote run/stop control if required.
Remote Print (PNT)

Closure of suitable contacts connected to terminals 28
and 13 will enable a hard copy printout of Operating
Data/Fault History to be obtained (an optional printer
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must be connected to the RS 232 port on the micropro-
cessor board).
Remote Setpoint Offset — Temperature (PWMT)

Timed closure of suitable contacts connected to termi-
nals 27 and 13 (PWM contacts) will give remote offset
function of the chilled liquid setpoint if required.

YORK INTERNATIONAL
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Remote Setpoint Offset — Current (PWMC)

Timed contact closure of a suitable contact connected
toterminals 26 and 13 (PWM contact) will give remote
offset of EMS% CURRENT LOAD LIMIT.
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CONNECTION DIAGRAM

Standard Factory
(;i":llit ##1 hﬂi(:r‘)‘)ii|1€’| (:ir‘:llit %ﬁ:! ;;::33:;:’@2::::::::"€ﬂ
[ o
Options Options
Term Block Term Block
Circuit Brkr Circuit Brkr
NF Disc Sw NF Disc Sw

Option Box

\

\
Control
Transformer

il-H-BRD
iIHBrRDC

Lt Lt

o® % o 0“0

10 00 g

FIG. 12 — MULTI POINT POWER SUPPLY CONNECTION - STANDARD UNIT

Circut #1 Circult #2 5V Micropaner
rcul i reul
Micropanel Power Supply
[
Circuit Brir Circuit Brir
ﬂF Disc Sw gFDIscSw
| | T Option Box T |
I| | [
i R
= 1§
= \\
= Control
Transformer

———0
——10
———0

LD06948

FIG. 13— SINGLE-POINT POWER SUPPLY WITH INTERNAL CIRCUIT BREAKER OR NON-FUSED
DISCONNECT SWITCH
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CONNECTION DIAGRAM

Class J Class J
Fuse/Fuse Block Fuse/Fuse Block
\ / Standard Factory
Circuit #1 Micropanel Circuit #2 '1: 10?”Ve :ﬁ;r:g;nel
W — 7
00an 00 B
| | I 0ptlon Box T | |
| | | [
Non-Fused ]
P | O
B \
—%— \

Control
Transformer

% )S ;O_\ LD06949

0®e® o

0 0 .
FIG. 14 — OPTIONAL SINGLE-POINT POWER SUPPLY WITH INTERNAL CLASS J FUSES / BLOCK .

NOTES:
1. Dashed line indicates field provided wiring
2. The above recommendations are based upon the National Electric Code and the use of copper connectors only.

Field wiring must comply with local codes.
3. Single point Non-Fused Disconnect Switch is not offered with additional separate Non-Fused Disconnect Switches
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Installation

CONNECTION DIAGRAM LEGEND AND NOTES

LEGEND
DESIGNATION DESCRIPTION DESIGNATION DESCRIPTION
-ACRB CUSTOMER RELAY BOARD PWMC PULSE WIDTH MODULATED CURRENT
- AlIOB INPUT OUTPUT BOARD PWMT PULSE WIDTH MODULATED TEMPERATURE
- AMB MICROPROCESSOR BOARD -QCB CIRCUIT BREAKER
- APB POWER BOARD -QCSD CONTROL CIRCUIT SWITCH
- ARCR REMOTE CURRENT RESET DISCONNECTOR
-ARTR REMOTE TEMPERATURE RESET /ESD / EMERGENCY STOP DEVICE
CLP CHILLED LIQUID PUMP - QCSISD COMMON SUPPLY INPUT SWITCH
CRS COMMON RUN SIGNAL DISCONNECT
CSl COMMON SUPPLY INPUT - QRESB REMOTE EMERGENCY STOP BUTTON
PE PROTECTIVE EARTH - QSDF SWITCH DISCONNECT FUSED
PNT PRINT SA SYSTEM ALARM
PS POWER SECTION -SF FLOW SWITCH
- XVFT VOLTAGE FREE TERMINAL BLOCK
NOTES
NB NOTES

2 This port can be used for a printer - see Microprocessor Based Control System Operating Instructions for
warnings and limitations on use for this port.

10 | A. PE connection for standard units when common supply input accessory is not installed.

B. PE connection for units with common supply input accessory installed.

12 For remote emergency stop button (-QRESB) facility, remove link WLK1, and connect contact across terminals 3
and 4.

13 | All wiring to power section voltage free contacts requires a supply provided by the customer maximum voltage
240V. The customer must take particular care when deriving the supplies for the voltage free terminals with
regard to a common point of isolation. Thus, these circuits when used must be fed via the common point of
isolation. The voltage to these circuits is removed when the common point of isolation to the unit is opened. This
common point of isolation is not supplied by YORK. The YORK voltage free contacts are rated at 125VA. All
inductive devices (relays) switched by the YORK voltage free contacts must have their coil suppressed using
standard R/C suppressors.

14 | To obtain a system alarm signal, connect live to terminal 1 and use terminal 8 for No. 1 system alarm and
terminal 7 for No. 2 system alarm.

15 | Wire terminals 5 and 6 to chilled liquid pump starter, so that when the circuit between 5 and 6 is closed, the
pump must run. Contact can be used as master start/stop for pump when daily schedule test.

16 | Wire terminals 3 and 4 to indicate that any systems are running. For YCWS products, contacts may be wired to
condenser pump/fan starter, so that when the circuit between 3 and 4 is closed the pump/fan must run.

18 CE units with transformer kit

19 No controls (relays etc.) should be mounted in any section of the control panel. Additionally, control wiring not
connected to the YORK control panel should not be run through the panel. If these precautions are not followed,
electrical noise could cause malfunctions or damage to the unit and its controls.

20 | For single-point supply connect as shown enclosed detail. Overriding the STD. connections.

21 Use gland plate on back of logic section to avoid power cables. The voltage free contacts must be suitable for
30VDC (gold contacts recommended). If voltage free contact forms part of a relay or contactors, the coil of this
device must be suppressed by the customer using a standard R/C suppressor. The above precautions must be
taken to avoid electrical noise which could cause a malfunction or damage to the unit and its controls.

22 | Connect chilled liquid flow switch as shown to provide adequate protection against loss of flow.
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SECTION 5
COMMISSIONING

COMMISSIONING

Preparation

CAUTION

Commissioning of thisunit should only
be carried out by YORK Authorized
personnel.

TheMicroprocessor Based Control System (MBCS)
Operating Instructionsmust beread in conjunction
with this section.

The unit ‘ON/OFF toggle switch on the front of the
control panel has been set to the ‘ OFF' position at the
factory. This switch must remain in the ‘OFF posi-
tion, preventing running of the unit until commissioned
by Y ORK Authorized personnel. If the switch hasbeen
set to the *ON’ position before commissioning then it
must bereported to Y ORK otherwisethewarranty may
be invalidated.

Preparation — Power Off
The following checks should be made with the cus-

tomer supply/suppliesto the unit switched off.

Inspection: Inspect unit for installation damage. If
found take action and/or repair as appropriate.

Refrigerant charge: Units are normally shipped as
standard with afull refrigerant operating charge. Check
that refrigerant pressureis present in both systems and

Do not charge liquid refrigerant with static water in
the cooler. Care must also be taken to charge liquid
refrigerant slowly to avoid excessive thermal stress at
the charging point. Once the vacuum is broken, charge
into the condenser with the full operating charge as
givenin Section 9.

Valves: Open the compressor suction and dischargeand
liquid line service valves on both systems.

Compressor oil: The compressor oil level must be
between the two sight glasses on the oil separators.

I solation/protection: Verify that all sources of electri-
cal supply to the unit are taken from point(s) of isola-
tion.

Control panel: Check the panel to seethat it isfree of
foreign materials (wire, metal chips, etc.) and clean out
if required.

Power connections: Check the customer power cables
are connected correctly. Ensure that connections of
power cables within the panels to the circuit breakers,
terminal blocks or switch disconnectors are tight.

Earthing: Verify that the units protective terminal (s)
are properly connected to asuitable earthing point. En-
sure that all unit internal earth connections are tight.

Compressor Motor Protector Module (-FMP) Cur-
rent Overloads: Check the factory setting of the cur-
rent overload trip value for each compressor motor:

that no leaks are apparent. If no pressure is present a svsx | svsxup DIP SWITCH SETTINGS ON
leak test must be undertaken, the leak(s) located and w |l = < |
ired. R ired o d it lied with = | W MOTOR INPUT T |wn -FMP LEFT=1 RIGHT=0
repaired. kepared systlems and units supplied with a O | 2 |CURRENT| VOLTAGE [ £ | £ [T[6[3[L]8 421
nitrogen holding charge must be evacuated with asuit- P =100% | =125% | S| < |2]4|2]|6
able vacuum pump/recovery unit as appropriate to be- FLA FLA 8
low 100 microns. 0313]1&2] 081 1.29 871 50f0|0|1|1[]0]|0]0O]O
. 0373 081 1.29 871 500 |0|1]|1[0|0|1]|0
BREAK VACUUM RAISE SYSTEM 2 | 103 164 |110) 640 1]0]0j0]0]0]O
042311 & 2 103 1.64 110 64 )0 |1[0|/0|O0O|0O]|O0]O
REFRIGERANT | FROM BOTTLE PRESSURE TO T 1103 Ter TooT et To o i i olt
CONNECTION FOR: | APPROXIMATELY: 05035130 207 |98 |o]olt|t|t|1|0]L
R-22 LIQUID 4.6 BARG (70 PSIG) 056311 & 2 130 2.07 1391 81 f0fO0f1|1f{1|1]0]|0
0613 130 2.07 1391 81fO0fO0|1|1]|1]|1]0]1
. . . . 2 155 2.47 166 96 [ 0 [1|(1|{0[0|0|0]|O
Charging from the liquid connection eeslia sl 1m 247 Tws o6 To a1 oToToToTo

isnecessary on R-22to ensurethecor-
rect refrigerant mix is maintained.

NOTE
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Supply voltage: Verify that the site voltage supply cor-
responds to the unit requirement and is within the lim-
itsgiven in Section 9.
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Commissioning

Switch Settings: Ensurethat the unit * ON/OFF' toggle
switch on the control panel and the microprocessor
board system switches ‘' S2' and ‘' S3' are set to ‘OFF'.
Set the red emergency stop device on the common in-
put section to ‘1’ (ON). For units fitted with door in-
terlocked isolators the power section doors must be
closed and the devices set to ‘1’ (ON). The customers
disconnection devices can now be set to ‘ON’.

i The unit is now live!

WARNING

Compressor heaters: Verify the compressor heaters
are energized.

Chilled Liquid System: Verify that the chilled liquid
system has been installed correctly, and has been com-
missioned with the correct direction of water flow
through the cooler. Purge air from the top of the cooler
using the plugged air vent mounted on the top of the
cooler body.

Cooling Liquid System: Verify that the cooling lig-
uid system has been installed correctly, and has been
commissioned with the correct direction of water flow
through the condenser. Purge air from the top of the
condenser using the plugged air vent mounted at the
top of the condenser water head.

Cooler and Condenser flow ratesand
pressuredrops must bewithin thelim-
its given in Section 9. Operation out-

side of these limitsisundesirable and
could cause damage.

CAUTION

Flow switch: Verify achilled liquid flow switchiscor-
rectly fitted in the customer’s pipework on the cooler
outlet, and wired into the control panel correctly.

Temperature sensor (s): Ensurethechilled liquid tem-
perature sensors are coated with heat conductive com-
pound (Part No. 013-00890-000) and inserted in the
sensor pockets of the cooler. This outlet sensor aso
actsasthefreeze protection thermostat sensor and must
always be fitted.

Ensurethe cooling liquid temperature sensor is coated
with heat conductive compound (Part No. 013-00890-
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000) and inserted in the outlet sensor pocket of the
condenser.

Control supply: Verify the control panel display is
illuminated.

HP Cutout Reset: Check that the hand reset mechani-
cal high pressure cutouts mounted on the compressors
are at the correct setting and are reset.

Programmed Options. Verify that the options factory
programmed into the Microprocessor Based Control Sys-
tem are in accordance with the customers order require-
mentsby pressing the' OPTIONS' key onthekeypad and
reading the settings from the display. Refer to the MBCS
Section for notes and explanation of messages.

Programmed Settings: Ensure the system cutout and
operational settings are in accordance with theinstruc-
tions given in the MBCS Section and with operational
requirements by pressing the ‘PROGRAM’ key.

Date and time: Program the date and time by first en-
suring that the CLK jumper J18 on the microprocessor
board is in the ‘ON’ position. Then press the ‘SET
TIME/DATE' key and set the date and time (see MBCS
Section).

Start/Stop Schedule: Program the daily and holiday
start/stop by pressing the ‘SET SCHEDULE/HOLI-
DAY’ key (see MBCS Section).

Setpoints: Set the required leaving chilled liquid tem-
perature setpoint and control range using the ‘ LOCAL
COOLING SETPOINTS' and ‘REMOTE COOLING
SETPOINTS' keys. (see MBCS Section).

FIRST TIME START-UP

During the commissioning period
@ there should be sufficient heat load to

run theunit under stablefull load op-
eration to enabletheunit controls, and

system operation to be set up correctly
and a commissioning log taken. Read
the following section in conjunction

with the MBCS Section, then proceed
step by step as follows:

Interlocks: Verify that liquid is flowing through the
cooler and that heat load is present. Ensure that any re-
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mote run interlocks are in the run position and that the
run schedule requires the unit to run or is overridden.

System switches: Set the system 1 switch on the mi-
croprocessor board to the ‘ON’ position — see operat-
ing sequence in the MBCS Section.

Start-up: Pressthe ‘STATUS' key, and set the toggle
switch to the‘ON’ position to start the unit (there may
beafew secondsdelay beforethefirst compressor starts
because of the anti-recycletimer). Be ready when each
compressor starts, to switch the unit off immediately if
any unusual noises or other adverse conditions devel op.
Use the emergency stop deviceif necessary. Also refer
tothe MBCS Section for the normal operating sequence
from start-up.

Oil Pressure: When acompressor starts, presstherel-
evant ‘SYSTEM DATA' key and verify that oil differ-
ential pressure develops immediately. If oil pressure
does not develop, the automatic CONTROLS WILL
shut down the compressor. Under no circumstances
should arestart attempt be made on acompressor which
does not develop ail pressure immediately.

Refrigerant Flow: When a compressor starts a flow of

liquid refrigerant will beseenintheliquidlinesight glass.
After several minutesoperation and providing afull charge

YORK INTERNATIONAL
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of refrigerant isin the system, the bubbleswill disappear
and be replaced by a solid column of liquid.

Suction Superheat: Check suction superheat at steady
full compressor load only. Itisimportant that no bubbles
show intheliquid line sight glass. Superheat should be
4°C to 5°C relative to the ‘dew’ temperature.

Expansion Valve Adjustment: The expansion valves
are factory set and should not need adjustment. If any
superheat values are out of range, however, the expan-
sion valve adjusting screw should be adjusted no more
than 1 turn at atime (‘in’ to increase superheat, ‘out’
to decrease superheat), alowing at least 10 minutes
for the valve to stabilize before rechecking the value
of superheat.

Subcooling: Check liquid subcooling at steady full
compressor load only. It isimportant that cooling sys-
tem is operating correctly. Subcooling should be 5°C
to 7°C relative to the 'bubble’ temperature.

General Operation: After completion of the above
checks for system 1 repeat the process for system 2.
When the checks are complete stop the unit, switch
both system switches to the ‘ON’ position and restart
the unit. Check that loading occurs as specified in the
MBCS and that general operation is correct.
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SECTION 6
UNIT OPERATION

UNIT OPERATION

General Description

The units are designed to work independently, or in
conjunction with other equipment via a YORK [ISN
building management system or other automated con-
trol system. When operating, the unit controls monitor
the chilled liquid system temperature at the unit and
take the appropriate action to maintain this tempera-
turewithin desired limits. Thisaction will involve run-
ning one or both compressors at a suitable load step to
match the cooling effect of the refrigerating systemsto
the heat load on the liquid system. The heat removed
from the chilled liquid is then rejected via the water
cooled condenser.

The following sections give an overview of the opera-
tion of the unit. For detailed information, reference
should be made to the MBCS Operating Instructions
for the unit.

START-UP

Check the main power supplies to the unit are *ON’,
all refrigerant service valves are open (anti-clockwise
one turn short of fully open) and chilled liquid flow
has been established (unlessthe unit chilled liquid pump
start control is being used, in which case just ensure
the pump supply is on). Ensure that system 1 and 2
switches on the microprocessor circuit board arein the
‘ON’ position.

Pressthe‘ STATUS key on the keypad and then switch
the unit *ON/OFF' toggle switch below the keypad to
the *ON’ position.

The controller will perform a pre-check to ensure that
thedaily/holiday scheduleand any remoteinterlockswill
allow the unit to run, all safety cutouts are satisfied and
that cooling load is required (i.e. that the chilled liquid
temperature is outside the set limits). Any problems
found by the pre-check will be displayed if present. If
no problemsare present and cooling duty isrequired the
lead compressor will start. The display will show the
anti-coincidence timer status for the lag compressor.
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NORMAL RUNNING AND CYCLING

Once the unit has been started, al operations are fully
automatic. After aninitial period at minimum capacity
on the lead compressor, the control system will adjust
the unit load depending on the chilled liquid tempera-
ture and rate of temperature change. If high heat load is
present, the controller will increase the capacity of the
lead compressor and/or start-up the other compressor.

If very little heat load is present, the lead compressor
will continue at minimum capacity or may simply stop
againto avoid overcooling theliquid. If the latter isthe
case, one compressor will restart automatically should
the liquid temperature rise again.

When a compressor is running the controller monitors
oil pressure, motor current, and various other system pa-
rameters such as discharge pressure, chilled liquid tem-
perature, etc. Should any problems occur, the control
systemwill immediately take appropriate action and dis-
play the nature of the fault (see MBCS Section).

SHUTDOWN

The unit can be stopped at any time by switching the
unit ‘ON/OFF’ toggle switch just below the keypad to
the ‘OFF' position. The compressor heaters will ener-
gizeto prevent refrigerant condensing in the compres-
sor rotors and to prevent the compressor oil becoming
saturated with refrigerant.

To prevent damageto theunit the con-
trol supply to the compressor heaters
should not be switched off, even when

theunitisnot required to run.

CAUTION

If mains power must be switched off, (for extended main-
tenance or a shutdown period), the compressor suction,
discharge and liquid line service valves on both systems
should be closed (clockwise) and if there is a possibility
of liquid freezing due to low ambient temperatures, the
cooler and condenser should bedrained. Thevalvesshould
be opened, the cool er and condenser refilled and the power
must be switched on for at least 8 hours before the unit is
restarted.
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SECTION 7
MICROPANEL

1. INTRODUCTION & PHYSICAL DESCRIPTION

1.1 SYSTEM SWITCHES 1-2

System switchesfor each refrigerant system arelocated
on the AMB board. These switches allow the operator
to selectively turn a given system ‘ON’ or ‘OFF as
required.

1.2 INTERNAL CLOCK & MEMORY BACKUP
BATTERY

The AMB board containsareal timeclock (RTC) inte-
grated circuit chip with aninternal battery backup. The
battery backup assures that any programmed values
(setpoints, clock, cutouts, etc.) are not lost during a
power failure or shutdown period regardless of thetime
involved.

The battery is a 10 year lithium type, but life will de-
pend upon whether the RTC internal clock circuit is
energized. Withtheclock * OFF , arated life of approxi-
mately 10 years can be expected. With the clock ‘ON’,
approximately 5 years. The clock is enabled and dis-
abled using ajumper on the AMB board.

If the chiller is shutdown or power failure is expected
for extended periods, it may be desirableto disable the
clock to save battery life. The clock can then be reacti-
vated and reprogrammed when the chiller is returned
to service. Thiswill not affect the maintenance of pro-
grammed values and stored data by the backup battery.
Whileachiller is operating, the clock must be ‘ON’ or
the internal clock on the microprocessor will not be
active and the microprocessor cannot keep track of time,
although al other functionswill operate normally. Fail-
ure to turn the Clock ‘ON’ could result in the chiller
not starting due to the time “frozen” on the clock fall-
ing outside the start/stop time programmed in the
‘DAILY SCHEDULE'.

1.3 POWER SUPPLY BOARD (APB)

The onboard switching power supply isfuse protected
and converts 24VAC from the logic transformer 2T to
+12VDC REG which is supplied to the AMB board,
ARB boards, and the 40 character display to operatethe
integrated circuitry. The 24VAC isfiltered, but not regu-
lated, to provide unregulated + 24VDC to supply the
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flow switch, PWM remote temperature reset, PWM re-
mote current reset, lead/lag select, and remote print cir-
cuitry which may be utilized with user supplied contacts.

The 24VAC is also filtered and regulated to +24VDC
to be used by the optional EMS/BAS circuit boards for
remote temperature or remote current reset.

1.4 INPUT/OUTPUT EXPANSION BOARD (AIOB)

The AIOB boards provide multiplexing to allow addi-
tional inputs to be connected to the AMB board via a
single data line. The additional inputs are multiplexed
according to the selection made by the microprocessor
through address lines.

Signalsrouted through the A1OB board are Discharge,
Oil and Cooler Inlet Refrigerant temperatures. Signals
from the motor protector modul es representing motor
current are also routed through the AIOB board.

Included on the AIOB boards are the outputs for the
slidevalve control. Thiscontrol consistsof aDigital to
Anaogue Converter (DAC) and power transistors to
modulate current through the slide valve solenoids.
Power to drive the slide valves is taken from Trans-
former T3.

1.5 RELAY OUTPUT BOARD (ARB)

The ARB boards operate the motor contactors / start-
ers, solenoid valves, and heaters which control system
operation.

Therelay boards are located in the logic section of the
control panel. The boards convert 0- 12V DC logic out-
puts from the AMB board to 115VAC used by the
contactors, valves, etc.

The common side of al relays on the ARB board is
connected to +12VDC REG. The open collector out-
puts of the AMB board energizethe DC relays by pull-
ing the other side of therelay coil to OVDC. When not
energized, both sides of therelay coils or triacswill be
at +12VDC potential.
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1.6 CIRCUIT BREAKERS (QCB)

Circuit breakersare provided for the 115VAC controls.
Individual circuit breakers remove the control supply
to each refrigerant circuit. Specifically, the 115VAC
fed to the ARB boards, which energize the contactors
and solenoids.

An additional circuit breaker removes the control sup-

ply to the transformerswhich feed the APB board FMP
modules and A1OB board.

The circuit breakers remove the
115VAC control supply only. The 3-
phase circuitry will still be energized

from the 400VAC supply.

CAUTION

1.7 CURRENT TRANSFORMERS (CT)

Current transformers located internally in the motor pro-
tector modules (onefor each of the 3-phases of the power
wiring of each compressor motor) sendaVDC signa pro-
portional to motor current to the AIOB. These analogue
levelsare then converted to adigital signal and fed to the
AMB board alowing the microprocessor to monitor mo-
tor currents for low current and high current.

1.8 TRANSFORMERS

Transformers are located in the control panel, which
convert the 115VAC control supply to 24VAC to oper-
ate the microprocessor circuitry, 24VAC to operate the
motor protection modules and 12VAC to the AIOB to
drive the slide valves.

1.9 MOTOR PROTECTOR MODULES

A motor protector module for each compressor is lo-
cated in the control panel. These modules provide mo-
tor over-temperature protection, 3-phase current pro-
tection, phaseimbalance, phaserotation, and aprogram-
ming and troubleshooting 7 segment display.

The motor over-temperature protection is supplied by
3 temperature sensorsimbedded in the motor windings
120 degrees apart. The module monitors these sensors
allowing it to sense a hot winding and shutdown the
compressor if motor cooling is inadequate.

The onboard CTs provide 3-phase current protection
which look at phase current and send an analogue sig-
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nal proportional to average motor current to AIOB
board and on to the AMB board for microprocessor
low/high current protection and current display. This
allows the microprocessor to monitor current and shut
a system down if low or high motor current is sensed.
This is a non-adjustable protection circuit electroni-
cally sized to a system’s motor specifications.

Internally, the onboard 3 CTsand internal circuitry al-
low the motor protector modul e to protect against high
motor current as programmed on the motor protector
dip switches. These switches are set at the factory ac-
cording to motor specifications.

The module also provides phase rotation protection to
assure the screw compressor does not rotate backwards.

A single phase protection circuit located in the module
also monitors for a phase imbalance. If current imbal-
ance exceeds a number of preset levels of the average
motor current in one of the phases, the motor protector
will recognize it and shutdown the system.

Whenever the Motor Protector Modul e senses a fault,
aninternal contact will open and shutdown the system.
This contact is wired in series with the compressor
motor contactor. When the contact opens, the micro-
processor will attempt to start the system 2 moretimes.
Since the motor contactor signal path from the ARB
board to the motor contactor is broken by the motor
protector module contact, it will lock the system out
after 3 faults.

The motor protector module must then be reset by re-
moving 115VAC power from the control panel. After
the motor protector isreset, theindividual system switch
must be switched ‘OFF and then ‘ON’ to reset the
microprocessor to alow restart of the system.

When a modulefaults, athorough in-
vestigation of the problem should be
performed before attempting toreturn

NOTE the system to operation. Failure to

IS

perform this investigation could lead

to motor or compressor failure.

1.10 LOGIC SECTION

The logic section of the control panel
contains the relay output boards
(ARB), which have 115VAC connected
to them.

>

CAUTION
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All wiring to thelogic section customer terminal blocks
arenominal 30V DC and must berunin screened cable,
with the screen earthed at panel end only. Run screen
cable separately from mains cable to avoid electrical
noise pick-up. Use the gland plate on the back of the
logic section to avoid the mains cables. The length of
the cable must not exceed 7.5 meters.

The voltage free contacts must be suitable for 30VDC
(gold contacts recommended). If voltage free contacts
form part of arelay or contactor, the coil of thisdevice
must be suppressed by using a standard R/C suppres-
sor. The above precautions must be taken to avoid elec-
trical noise which could cause a malfunction or dam-
age to the units and its controls.

The microprocessor based control system can accept
remote signals to start and stop the chiller, to adjust
maximum allowabl e running current for each compres-
sor, and to adjust the chilled liquid leaving tempera-
ture setpoint. These functions can easily be controlled
by connecting user supplied ‘voltage free' contacts to
the customer terminals in the control panel.

1.11 REMOTE START/STOP

Remote start/stop can be accomplished using atime clock,
manual contact or other ‘voltage free' contact in series
with the flow switch (Terminals 13 and 24) connected to
terminas in the logic section of the control pand. The
contact must be closed to alow the chiller to run. Any
time the contact opens, the chiller will shutdown and the
‘NO RUN PERM’ message will be displayed.

The flow switch should never be by-
passed. Thiswill cause damageto the
chiller and invalidate the warranty.

CAUTION

For individual system start stop contacts connect flow
switch to terminal 13 to feed the two start stop con-
tacts. Then connect No. 1 system start stop contact to
terminal 24 and No. 2 system start stop contact to ter-
minal 25. With the associated contact open the ‘NO
RUN PERM’ message will be displayed and the asso-
ciated systems will not run.

1.12 REMOTE CURRENT RESET

The maximum allowabl e running current for each com-
pressor can be adjusted remotely to alower value us-
ing repeated timed closure of ‘voltage free' contacts
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(Terminals 13 and 26). The duration of the contact clo-
sure will determine the amount of adjustment.

Generally, this input is used for purposes of demand
limit and operates as follows:

Closing the input contact for a defined period of time
alows reset of the % current limit downward.

¢ Contact closureof 1 - 11 secondswill allow % cur-
rent limiting to be adjusted downward from 105%
by a maximum of 75%, i.e. to aminimum value of
30% FLA.

EMS current limiting operates independently of the
high average current unload. The microprocessor will
awayslook at thetwo current limit setpoints and choose
the lower as the controlling value, whenever remote
current limiting is utilized.

» Contact closuresof lessthan 1 second will beignored.

» A closureof 11 secondsisthe maximum allowable
closure and provides a Current Limit reduction
of 75%.

The remote reset current can be calculated as follows:

REMOTE
RESET = 105% FLA - [[CONTACT CLOSED TIME - 1 SEC) X (75% FLA)|
CURRENT 10 SEC

For example, after a4 second pulse, the offset would
equal:

REMOTE
RESET = 105% FLA - [(4 sec - 1 sec) x (75% FLA)]
CURRENT 10 sec

REMOTE
RESET = 105% - 225% FLA sec
CURRENT 10

REMOTE
RESET =
CURRENT

82.5% FLA

To maintain a given offset, the contact closure signal
must be repeated at not more than 30 minute intervals
but not less than 30 seconds from the end of each PWM
signal. After 30 minutes, if no refresh is provided, the
setpoint will change back to its original value.
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After an offset signal, the new remote
current limit may be viewed on the
remote EMS limiting display under
the ‘MOTOR CURRENT’ key (see
Section 3.5). However, if this display
is being viewed when the reset pulse
occurs, the setpoint will not changeon
thedisplay. Toviewthenew offset, first
pressany other display key on the key-
pad and then press the ‘MOTOR
CURRENT’ key.

NOTE

IS

Remote EMS reset will not operate
when a Remote Control Center Option
Kit is connected to the microproces-
sor. The Remote Control Center will
always determine the setpoint.

NOTE

Wiring from remote ‘voltage free’
contacts (for reset functions) should
not exceed 7.5 meters, and should be
run in grounded conduit that carries
only control wiring. If an inductive
device (relay, contactor) is supplying
these contacts, the coil of the device
must be suppressed with a standard
RC suppressor across the inductive
coil.

=] =

CAUTION

1.13 REMOTE SETPOINT RESET

The chilled liquid leaving temperature setpoint pro-
grammed into the microprocessor can be remotely ad-
justed to a higher value using repeated timed closure
of ‘voltage free' contacts (Terminals 13 & 27). The
duration of the contact closure will decide the amount
of adjustment.

Thisis achieved asfollows:

The maximum allowable reset value can be pro-
grammed from 1°C to 22°C, as appropriate to the ap-
plication. Once the maximum reset is programmed, an
input contact closure of 11 seconds provides the maxi-
mum reset. Closure for less than 11 seconds will pro-
videasmaller reset. For noiseimmunity, the micropro-
cessor will ignore closures of less than 1 second.

To calcul ate the necessary contact closure time to pro-
vide arequired Reset, use the following steps:
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RESET
TEMPERATURE =[(CONTACT CLOSURE - 1 SEC) X PROGRAMMED MAX RESET]
OFFSET 10 SEC

For example, with a programmed setpoint of 7°C,
after a4 second pulseand a programmed maximum
offset of 22°C, the temperature offset would equal:

RESET

TEMPERATURE = (4 sec - 1 sec) x 22°C

OFFSET 10 sec
RESET

TEMPERATURE = 66°C sec
OFFSET 10 sec
RESET

TEMPERATURE = 6.6°C

OFFSET

To determine the new setpoint, add the reset to the set-
point programmed into memory. In the exampl e above,
if the programmed setpoint = 7°C, the new setpoint
after the 4 second contact closure would be
7°C+6.6°C =13.6°C. Thisnew setpoint can beviewed
on the display using the ‘REMOTE COOLING SET-
POINTS' key.

To maintain a given offset, the contact closure signal
must be repeated every 30 secondsto 30 minutes. The
refresh is not accepted sooner than 30 seconds from
the end of the last PWM signal, but must be refreshed
before 30 minutes has elapsed. After 30 minutes, if no
refreshis provided, the setpoint will change back to its
original value.

After an offset signal, the new remote
setpoint may be viewed on the Remote
Reset Temperature Range display.
However, if thisdisplay isbeing viewed
when the reset pulse occurs, the set-
point will not change on the display.
To view the new offset, first pressany
other display key on the keypad and
then pressthe ‘REMOTE COOLING

SETPOINTS' key. The new setpoint
will then appear.

Remote setpoint reset will not operate
when a Remote Control Center Option
Kit is connected to the microproces-

sor. The Remote Control Center will

NOTE . .
always determine the setpoint.
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1.14 CONTROL PANEL

No controls (Relays etc.) should be mounted in any
section of the control panels. Additionally control wir-
ing not connected to the YORK Control Panel should
not be run through the Control Panel. If these precau-
tionsare not followed, el ectrical noise could cause mal-
functions or damage to the unit and its controls.

1.15 REMOTE EMERGENCY STOP DEVICE

A remote emergency stop device can be connected to
terminals 3 and 4 in the common input supply section
after removing a link. When operated it removes the
115VAC control supply and supply to the electronics.
All devicesare de-energized including compressor con-
tractors. The loss of supply to the power supply board
resultsin the display going off.

To conformwith therequirement of EN
418 and EN 60204-1that re-settingthe
emergency stop device will not initiate

aredtart, ‘POWER FAIL RESTART’
should be programmed under the
‘PROGRAM’ key to “MANUAL'.
‘MANUAL’ restart requiresareset us-
ing theunit ON/OFF switch under the

keypad.

NOTE

1.16 COMMON INPUT POWER SECTION VOLTAGE
FREE CONTACTS

All wiring to the power section voltage free contacts
requires a supply provided by the customer maximum
voltage 254 volts AC, 28VDC. These contacts are on
the customer relay board -ACRB in the common input
power section, the terminalsbeing on aremovable plug
for ease of wiring.

Theterminal numbersaresituated on
the circuit board, not the plug. The
customer must take particular care
deriving the supplies for the voltage
free terminals with regard to a com-
mon point of isolation. Thus, thesecir-
cuits when used must be fed via the
common point of isolation so the volt-
age to these circuitsis removed when
the common point of isolation to the

unit is opened. This common point of
isolation is not supplied by YORK.
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In accordance with the National Electrical Code
(N.E.C.) it isrecommended that the customer wiring
to these terminals uses orange wires. Thiswill ensure
that circuits not switched off by the units supply dis-
connecting device are distinguished by color, so that
they can easily be identified aslive even when the unit
disconnecting devices are off. The Y ORK voltagefree
contacts arerated at 125VA. All inductive devices (re-
lays) switched by the Y ORK voltage free contacts must
havetheir coil suppressed using standard R/C suppres-
sors. If these precautions are not followed, electrical
noise could cause malfunctions or damage to the unit
and its controls.

1.17 ALARM CONTACTS

Each system has a voltage free contact which will
OPEN to signal an alarm condition whenever asystem
locks out or there is a power failure. To obtain a sys-
tem alarm signal, connect live to Termina 1 and use
terminal 8 for No. 1 system alarm and terminal 7 for
No. 2 system alarm.

1.18 CHILLED LIQUID PUMP CONTACT

Y ORK providesavoltagefree contact terminals5 and 6
which closeto start apump. This contact can be used as
amaster start/stop for the pump in conjunction with the
daily start/stop schedule. If no schedule is set the con-
tact will close when the unit switch is set to on. The
contact must be used so that the contact can start the
pump in the event of alow temperate liquid condition.
A stop start timer isincluded so that the pump will not
be asked to restart within 30 seconds of stopping.

1.19 RUN CONTACT

Y ORK provides a run contact which closes terminals
3and 4 toindicatethat the unit isrunning. This contact
closes when any system runs. This contact can be used
to start the condenser pump or fan.

1.20 ANTI-RECYCLE TIMER

The programmabl e anti-recycle timer allows the user to
select the compressor anti-recycle timeto best suit their
needs. Motor heating occurs as aresult of inrush current
when the motor is started. This heat must be dissipated
before another start takes place or motor damage may
result. The anti-recycle timer assures that the motor has
sufficient time to cool beforeit is restarted.
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An adjustable timer allows for the motor cooling, but
givesthe user the ability to extend the anti-recycletimer
to cut down on cycling. In some applications, faster
compressor start response isnecessary and shorter anti-
recycletimes are required. These needs should be kept
in mind but whenever possible the timer should be ad-
justed for the longest period of time tolerable.

600 seconds is recommended, although 300 seconds
provides adequate motor cooling time. Longer periods
will allow more heat dissipation, reduce cycling, and
possibly increase in motor life.

1.21 ANTI-COINCIDENCE TIMER

The anti-coincidence timer prevents 2 compressors start-
ing simultaneoudy. Thisassuresthat theinrush currentis
kept to aminimum. A 60 second time delay will always
separate motor starts. Thistimer is not programmable.

1.22 COMPRESSOR HEATER CONTROL

Each compressor hasits own heater. The heater will be
off whenever the compressor isrunning. When the com-
pressor shuts off, the heater will be switched on and
stay on for 5 minutes. After 5 minutes has elapsed, the
heater will switch off if the dischargetemperaturerises
above 66°C and will come on when the discharge tem-
perature is equal to or less than 66°C.

1.23 PUMPDOWN (LLSV) CONTROL

Each compressor undergoes a pump down cycle on
start-up and shutdown. This assures that liquid refrig-
erant does not enter the compressor on start-up, elimi-
nating the need for recycling pump down, saving en-
ergy and reducing compressor starts and wear.

On start-up, the controls unload the compressor and
the system either pumps down to the low suction pres-
sure cutout setting or pumps down for 60 seconds
(whichever comes first) after which the liquid line so-
lenoid valve is energized and normal operation starts.

On shutdown, the microprocessor controls unload the
compressor and the liquid line solenoid valve and
economizer/motor cooling liquid supply solenoid valve
are de-energized. The compressor continuesto operate
until it either pumps down to the low suction pressure
cutout setting or for 180 seconds, whichever comesfirst.
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Pump down occurson “normal” shutdownswhere cool-
ing demand has been satisfied or when asystem switch
is turned off, a flow switch opens, run permissive is
lost or a‘ Daily Schedule' or aremote shutdowniscalled
for. No pump-down will occur on a safety shutdown.

1.24 LEAD/LAG COMPRESSOR SELECTION

The chiller may be set up for ‘AUTO’ or ‘MANUAL’
lead/lag. Thisisaccomplished by programming the op-
tion under the ‘PROGRAM KEY".

When‘AUTO’ lead/lag is used, the microprocessor at-
tempts to balance run time between the compressors.
A number of conditions can occur which will prevent
this from happening. Factors determining lead/lag se-
lection and the resulting lead/lag determination are:

e Themicroprocessor automatically defaultsthelead
to system 1 and the lag to system 2 if both com-
pressors are ready to start (Anti-recycle Timers
timed out) and compressors have equal run time.

 If all compressors are ready to start (Anti-recycle
timers timed out), the compressor with the lowest
run hours will start first.

 If all compressorsarewaiting to start (Anti-recycle
timers have not timed out), the microprocessor will
assign the lead to the compressor with the shortest
anti-recycle time to provide cooling quickly.

« If the lead compressor is locked out, faulted and
waiting to restart, the system switch on the AMB
board is‘OFF, or arun permissive is keeping an
individual system from running, the lag compres-
sor is swapped to the lead. Thisis true regardless
of whether the lag compressor is*ON’ or ‘OFF'.

‘MANUAL’ lead/Lag selection will be automatically
overridden by the microprocessor to allow the lag com-
pressor to automatically become the lead anytime the
selected lead compressor shuts down due to alockout,
lead system faults and iswaiting to restart, lead switch
onthe AMB board isin the ‘OFF position, or if arun
permissive is keeping the lead of the system off.

Automatic switch overin“MANUAL' modeisprovided

to try to maintain chilled liquid temperature as close to
setpoint as possible.
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2. CONTROL PANEL PROGRAMMING AND
DATA ACCESS

Millennium™ Screw Chiller

Entry

2.1 DISPLAY AND STATUS KEYS

Status Key — (refer to Section 3)

This key provides a display of the current operational
and/or fault status of the chiller or individual refriger-
ant systems.

Display Keys — (refer to Section 4)

Each key providesareal-time display of commonly re-
quired information about the chiller and individual re-
frigerant system operating conditions and settings.

Print Keys— (refer to Section 5)

These keysallow control panel display or remote print-
out of both current real-time operating and programmed
data as well as fault history data from recent safety
shutdowns.

Unit ON/OFF Switch

This switch shuts down the entire chiller when placed
inthe*OFF position. The switch must be‘ON’ for the
chiller to operate.
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Setpoints

LOCAL COOLING
SETPOINTS

29023a

2.2 PROGRAM AND SETUP KEYS

Entry Keys— (refer to Section 6)

The numeric and associated keys are used for entering
data required for programming the chiller. The ‘EN-
TER' and ‘NN ‘N’ keys are also used for scrolling
through information available after pressing certain

keys.

Setpoints Keys — (refer to Section 7)

These keys are used for display and programming of
the local and remote offset chilled liquid temperature
setpoints.

Clock Keys— (refer to Section 8)

These keys are used for display and programming of
the clock and operating schedule for the chiller.
Program Key — (refer to Section 9)

This key is used for display and programming of the
chiller operational settings and limits.
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3. STATUS KEY

Millennium’

3.1 GENERAL

Pressingthe‘ STATUS' key displaysthe current chiller
or individual refrigerant system operational status. The
display will show the ‘highest priority’ information as
determined by the microprocessor.

For individual refrigerant system status or fault mes-
sages, the display shows information for up to two re-
frigerant systems.

The main categories of messages are:

* Genera Status Messages

e Unit Warnings

« Anticipation Control Status Messages

e Chiller Fault Status Messages

» System Fault Status Messages
These messages are described in detail below, with ex-
amples of each display. In each example ‘# isused as
applicable to represent the system number where mes-
sages apply to individual systems.

Each display is followed by a brief description of the
message.

3.2 GENERAL STATUS MESSAGES

Unit Switch OFF:

UN I T

SWI TCH IS

I N THE OFF POSITION

YORK INTERNATIONAL

29023a

The unit ‘ON/OFF switch on the control panel isin
the 'OFF position and the chiller will not run.

Schedule Shutdown:

DAILY SCHEDULE
SHUTDOWN

The chiller has been shut down by the*DAILY SCHED-
ULE’ programmed into the ‘CLOCK".

Remote Controlled Shutdown:

REMOTE CONTROLLED

SHUTDOWN

The ISN or RCC (Remote Control Center) has turned
the unit ‘OFF' through the RS-485 port.
Compressor Running:

SYS #
SYS #

COMP
COMP

RUNNI NG
RUNNI NG

The respective compressor is running due to demand.
System Switch OFF:

The system switch on the AMB board for the respec-
tive systemisin the ‘OFF position.

SYS # SWITCH
SYS # SWITCH

OFF
OFF

A system can only run if the system switch is in the
‘ON’ position. The switchesfor systems 1 and 2 should
normally beinthe‘ON’ positionfor all models. Switches
for systems 3 and 4 should only bein the‘ON’ position
for three and four system models respectively.
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Anti-Recycle Timers:

SYs # AR
SYs # AR

TIMER 0 S
TIMER 120 S

Showsthe amount of time remaining on the anti-recycle
timer before a compressor can be called to restart.

These 300 - 600 second timers allow the motor cooling
to dissipate the heat generated by inrush current at start-
up. Thetimers begin timing when a compressor starts,
although aminimum of two minutes must always elapse
after acompressor shuts down, before it may again re-
start. If apower failure occurs, the anti-recycle timers
will reset to 120 seconds after power is restored.

Anti-Coincidence Timers;

SYS # COMP RUNNING

TIMER 22 S

SYS # AC

or that the loading sequence has not loaded the chiller
far enough to bring the lag system on.

Thelag system will display thismessage until theload-
ing sequenceisready for the lag system to start.

3.3 UNIT WARNINGS

Unit warnings indicate conditions which require op-
erator intervention to start the unit or extreme operat-
ing conditions. All setpoints and programmabl e values
should be checked, if achiller shutdown occurred, be-
forerestarting the chiller. Unit warnings are not logged
into the ‘History Buffer’.

Low Battery Warning:

[ LOW BATTERY [

Showsthe amount of time remaining before the respec-
tive compressor can start. This display will only ap-
pear after the anti-recycle timers have timed out.

The anti-coincident timer guards against two or more
compressors starting simultaneously. This avoids ex-
cessive instantaneous starting currents. A minimum of
60 seconds between compressor starts is maintained
even if demand is present and the anti-recycle timers
are timed out.

Run Permissive and Flow Switch Contacts OPEN:

SYS # N O
SYS # N O

R UN
R UN

PERM
PERM

Theflow switch must be connected to terminals 13 and
24 inthelogic section. If acommon start stop contact
is required it should be connected in series with the
flow switch. For individual system start stop contacts
connect flow switch to terminal 13 to feed the two start
stop contacts. Then connect No. 1 system start stop
contact to terminal 24 and No. 2 system start stop con-
tact to terminal 25. With the associated contact open
the ‘NO RUN PERM’ message will be displayed and
the associated systems will not run.

System L oading Requirement:

SYS # NO
SYS # NO

COoOOL
COoOOL

LOAD
LOAD

Thechilled liquid temperatureis bel ow the point where
the microprocessor will bring the lead system on and/
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CHECK PROG/SETP/TIME

On power-up the microprocessor will check the RTC
(Real Time Clock) memory back-up battery to make
sureit is still operational. Provided the battery checks
out, operation will continue normally. If acheck ismade
and the battery has failed, the microprocessor will not
alow the chiller to run and the above ' STATUS mes-

sage will appear.

If alow battery condition exists, the microprocessor
will restore programmed cutouts, setpoints, and sched-
ulesto their default values.

Once alow battery condition is detected, the only way
torunthechilleristousethe‘MANUAL OVERRIDE’
key. This allows reprogramming of setpoints, cutouts,
and schedule.

The RTC chip (U13) should be re-
placed immediately. Otherwise, the
chiller will shutdown andloseall pro-

grammed data, and require a
‘MANUAL OVERRIDE’ restart, if a

power failure occurs.

Pump Down:
SYS 1 PUMPING DOWN
SYS 2 PUMPING DOWN

Both refrigerant systems are in a pump-down cycle.
Pump down display messages occur on shutdowns
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wherethe cooling load has been met, or when asystem
switchisturned ‘ OFF . Only one compressor could be
pumping down, as shown in the following display:

SYS 1
SYS 2

PUMPI NG DOWN
COMP RUNNING

Incorrect Refrigerant Warning:

REPROGRAM TYPE OF
REFRIGERANT TO RUN

This message should never appear, if it does consult
your local YORK office. This message is a warning
that the setting for the type of refrigerant used with the
unit has been tampered with and the unit will not run.

Incorrect Unit Type:

REPROGRAM
UN I T TYPE

This message should never appear, if it does consult
your local YORK office. This message is a warning
that the setting for the unit type has been tampered with
and the unit will not run.

Power Failure Warning:

[ POWER FAIl LURE [
CYCLE UNIT SWI TCH

The power failure warning will only be displayed on
‘power restoration’ after a‘power loss', if manual re-
start on power failure is selected under the ‘PRO-
GRAM'’ key.

If manual restart on power failure has been selected,
thewarning messageisdisplayed indefinitely on power
restoration and the chiller will not run until the unit
switchiscycled ‘OFF and ‘ON’ to restart the unit.

3.4 ANTICIPATION CONTROL STATUS MESSAGES

Anticipation controls are built into the software to pre-
vent safety shutdowns by automatically overriding the
controls, if system conditions approach safety thresh-
olds. Thisavoidstotal loss of cooling resulting from a
lock-out by a safety control.

Anticipation controls monitor discharge pressure, mo-
tor current and suction temperature for each compres-
sor and if maximum limits are approached, the dlide
valve loading of the respective compressor will be re-
duced to avoid exceeding the limit.
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Discharge Pressure Limiting:

Discharge pressure limiting takes effect when compres-
sor discharge pressure nearsthe point at which the high
pressure cutout would shut the system down.

SYS # DSCH
DSCH

LIMITING
LIMITING

SYS #

The message indicates the discharge pressure has ex-
ceeded the programmabl e threshold and the compres-
sor is being unloaded to prevent nuisance shutdown on
the high pressure cutout.

The operation of this safety is important if condenser
coils become dirty, if there is a problem with the con-
denser fan operation, or if extreme ambient or load con-
ditions occur.

Compressor Motor Current Limiting:

SYS #
SYS #

CURR
CURR

LIMITING
LIMITING

The message indicates that a compressor motor cur-
rent hasreached aprogrammable, BAS, or remotelimit
and the system is being unloaded to assure that motor
current does not become excessively high causing a
fault, during initial high load conditions.

Suction Temperature Limiting:

SYS # SUCT

SUCT

LIMITING
LIMITING

SYS #

The suction temperature limiting message appliesonly
when the chiller is set for Water Cooling Mode (S1-1).
The message indicates that saturated suction tempera-
ture on a system has dropped to -2°C and that any fur-
ther temperature reduction could cause some icing of
the evaporator tubes. Saturated suction temperature is
calculated by the microprocessor by converting suc-
tion pressure to temperature.

For the first 3 minutes that the saturated suction tem-
peratureisat or below -2°C any further compressor |oad-
ing isinhibited to alow timefor the temperatureto rise.
If the condition persists for more than 3 minutes, a 5
minute timer is started. As this timer counts down to
zero, a 1 second unload pulse will be sent to the dide
valve of the affected compressor every 5 secondsaslong
asthetemperatureisbelow -1°C. If thetemperaturerises
above -1°C, the microprocessor will inhibit loading for
the remainder of the 5 minute period.
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If after the 5 minute period the saturated suction tem-
perature is above -2°C, the compressor is alowed to
reload, if required, to maintain leaving chilled water.
Otherwise, the microprocessor will reset the 5 minute
timer and start the process again. To assure that leav-
ing chilled water requirements are satisfied while one
compressor is under suction temperature limiting con-
trol, the microprocessor will start or load other
compressor(s) as necessary.

3.5 UNIT FAULT STATUS MESSAGES

Unit faults will shut the entire chiller down when a
pre-set safety threshold is exceeded. The chiller will
automatically restart after the condition causing the
shutdown clears. Restart will occur only after anti-re-
cycletimers are satisfied and cooling demand requires
additional cooling. A reset hysteresisis built into each
safety to prevent repetitive faulting and clearing.

Continuous monitoring by the microprocessor assures
that instantaneous reactions result. When the chiller is
shutdown on one of these safeties, a message will ap-
pear on the ‘STATUS' display informing the operator
of the problem. When aunit fault occurs, the shutdown
will be logged into the ‘History Buffer’.

Low Ambient Temperature Cutout:

This cutout protects the chiller from running in very
low temperatureswhich could cause damage dueto low
system pressures.

UN I T
LOW AMBIENT

FAULT
TEMP

This cutout is programmable and can also be used to
shutdown the chiller at atemperature where continued
running of the chiller is not economical compared to
the use of “free” cooling techniques.

The fault will clear when ambient temperature rises
1°C above the cutout.

High Ambient Temperature Cutout:

UN I T FAULT

HIGH AMBIENT TEMP

This cutout protects the chiller from running in ambi-
ents above 54°C where potential malfunction of sys-
tem mechanical and electrical components may resullt.
The cutout is programmable and can be set for lower
limit valuesif required.
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The fault will clear when ambient temperature drops
1°C below the cutout.

Low Leaving Chilled Liquid Temperature Cutout:

This cutout assures that the evaporator is not damaged
from freezing due to improperly set control points. It
al so attemptsto protect the chiller from freezing, if the
flow switch should fail.

UNI T
LOW L IQUID

FAULT
TEMP

Whenever the chilled liquid temperature drops below
the programmable cutout, the chiller will shutdown.

The chiller fault will clear when temperature rises 2°C
above the cutout and a cooling demand exists.

115VAC Under Voltage Cutout:

This cutout assures that the system is not operated at
voltageswhere malfunction of the microprocessor could
result in system damage.

UNI T
LIQUID

FAULT
TEMP

LOW

Whenever the microprocessor senses an on-board con-
trol power supply failure while a compressor is run-
ning, the chiller is shutdown. The microprocessor cir-
cuitry is capable of operating at voltages 10% below
the nominal 115VAC supply to the panel.

Auto-restart of the chiller occurs after a2 minute start-
up timer has elapsed from the time when power is re-
applied, if the automatic restart on power failureis en-
abled. Otherwise the chiller must be manually reset.

Flow Switch Open:

Closure of the flow switch is monitored to check that
flow is present in the evaporator when acompressor is
running. Any external cycling devicesfitted by the cus-
tomer are connected in series with the flow switch.

SYS # NO
SYS # NO

R UN
R UN

PERM
PERM

If the flow switch opens, all systems will shutdown
and a ‘NO RUN PERM’ (Permissive) message will
be displayed.

Closing of the flow switch, when flow is present, will
cause the message to disappear and auto-restart to occur.
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Never bypass a flow switch. Thiswill
cause damage to the chiller and void
any warranties.

CAUTION

3.6 SYSTEM FAULT STATUS MESSAGES

System faultswill shut the affected system down when-
ever a pre-set safety threshold is exceeded for 3 sec-
onds. Automatic restart will occur after thefirst 2 shut-
downs when the anti-recycle timer times out and tem-
perature demand exists.

After any combination of 3 Manual Reset Safetiesina
90 minute period, the affected system will shutdown
and lock out on the last fault. When one or more sys-
tems are shutdown on one of these safeties, amessage
will appear onthe‘ STATUS' display informing the op-
erator of the problem.

@ The High Motor Current Safety is a

unique safety which will lock-out a
system after only a single fault.

To reset a locked-out system, turn the system switch

for the affected systemto the‘ OFF' position, then back

to the‘ON’ position.

i Before returning a locked-out system

to service, athorough investigation of

the cause of thefault should be made.
Failuretorepair the cause of thefault
whilemanually allowing repetitivere-
startsmay causefurther damagetothe
system.

High Discharge Pressure Cutout:

SYS #
SYS #

HIGH
HIGH

DSCH
DSCH

TEMP
TEMP

This cutout prevents system pressure from exceeding
safeworking limits. This safety isabackup for the me-
chanical High Pressure Cutout in each system.

The cutout is programmable for a range of values be-
low the system upper limit.

High Discharge Temper ature Cutout:

This cutout protects the compressor rotors from dam-
age due to overheating, expansion, and breakdown of
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the oil film seal between the rotors. It also protects
against excessive oil temperature in the discharge ail
separator.

SYS #
SYS #

HIGH
H1GH

DSCH
DSCH

PRES
PRES

For thefirst 4 seconds of operation discharge tempera-
tureisignored. After 4 seconds of operation the com-
pressor will shutdown if the discharge temperature ex-
ceeds 127°C.

High Oil Differential Pressure Cutout:

This cutout protects the compressors against loss of

proper lubrication due to oil return line blockage.
SYS # HIGH O1lL

HIGH O1L

SYS #

The ‘differentia oil pressure’ for this cutout is calcu-
lated by measuring discharge (oil separator) pressure
and subtracting oil pressure returning to the compres-
sor (Discharge - Qil = Qil bar D).

Under typical operation, the oil pressuredifferential dis-
play will read less than 1.7 bar. If oil pressure at the
compressor drops dueto filter blockage, the differential
pressure on the display will increase and when the maxi-
mum limit is reached the compressor will be shutdown.

This cutout is activated after 3 minutes of operation.
Qil pressure must be less than 4.4 bar as long as the
compressor continues to run.

Low Oil Differential Pressure Cutout:

The cutout assures the compressor receives proper lu-
brication by monitoring the differential between oil pres-
sure returning to the compressor and suction pressure.

SYS #
SYS #

LOwW Ol L DI FF
LOw Ol L DI FF

Lack of adifferential indicates that the compressor is
not pumping or low condenser pressure and no ail is
being pumped through the compressor to lubricate the
bearings and rotors.

This type of oil failure will not be picked up by the

High Oil Differential Safety since no flow will cause
the differential through the oil piping to drop to zero.
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Example:

For ambients above 10°C, the cutout will be activated
(and system shutdown) after 1 minute of compressor
operation if the oil pressure differential is not greater
than 0.7 bar. After 2 minutesit must be greater than 1.4
bar; after 3 minutes, 2 bar; after 4 minutes, 2.7 bar;
and after 5 minutes of operation and onwards, oil pres-
sure must remain higher than 3.4 bar.

For lower ambient temperatures the ramp times are as
follows:

AMBIENT TEMP RAMP TIME
>510°C 5 Minutes
>47°C 6 Minutes
>4°C 7 Minutes
>2°C 8 Minutes
>-1°C 9 Minutes
<=-1°C 10 Minutes

High Oil Temperature Cutout:

This cutout assures oil temperature does not exceed a
safe operating temperature which affects compressor
lubrication. Typical oil temperature during normal op-
eration will be approximately 54 to 66°C.

SYS #
SYS #

HIGH
HIGH

Ol L
Ol L

TEMP
TEMP

The cutout will be activated (and system shutdown)
after 2 minutes of compressor operation, when the oil
temperature is above 107°C for more than 3 seconds.

L ow Suction Pressure Cutout:

Thiscutout aidsin protecting the evaporator from dam-
age due to ice build up caused by operation at low re-
frigerant charge or restricted refrigerant flow. A num-
ber of transient timer features prevent nuisance trips
during start-up, compressor loading, etc. The cutout is
programmable.

SYS # LOW

LOW

SUCT
SUCT

PRESS
PRESS

SYS #

The suction pressure cutout is ignored for the first 45
seconds of operation. During the next 180 seconds of
running, suction pressure may be lower than the cut-
out, but must be greater than:

SUCTION
PRESSURE = _PROGRAMMED CUTOUT * (RUN TIME - 25)
CUTOUT 25
50

Thiscutout valueincreaseswith time until after 225 sec-
onds it equals the programmed cutout value. If suction
pressure falls below the calculated cutout value before
225 seconds of run time, the system will be shutdown.

Thefollowing graph showsatypical programmed suc-
tion pressure cutout of 3 bar and its change from time
= 0 sec of compressor run timeto 225 seconds of com-
pressor run time.
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FIG. 15 - SUCTION PRESSURE CUTOUT

After 225 seconds of operation with suction pressure
operating above the cutout, a 30 second transient timer
prevents short term fluctuationsin suction pressure due
to loading or fan cycling from causing shutdown.

If suction pressure drops below the cutout point after
225 seconds of operation, the transient timer is acti-
vated. Whilethetransient timer is active, suction pres-
sure must not drop below 10% of the cutout initially
programmed and must be greater than:

C.0. = PROGRAMMED C.0. X (TIME +.1)
33.3

This transient cutout value increases with time until
after 30 secondsit equal sthe programmed cutout val ue.
If the suction pressure falls below the value as calcu-
lated by the formula relative to time, the system will
shutdown on a low suction pressure fault. If the suc-
tion pressurerises above the programmed cutout val ue,
the 30 second timer will be reset.

When the Dip Switch (S1) on the AMB board is set for
‘Water Cooling’, the cutout is programmable between 3
to 5 bar for both R-22 and R407C models. In thismode,
settings of 3 bar for R-22 and R407C are recommended.
If the switchisset for ‘Brine Cooling’ (glycol) the cut-
out is programmable between 0.3 to 5 bar for both R-
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22 and R407C models. In this mode, the cutout should
typically be set to the saturated refrigerant pressure
equivalent to 10°C below the temperature of the chilled
liquid.

The sludge point of the glycol MUST
be at least 11°C below the equivalent
cutout temperature.

NOTE

High Compressor Motor Current Cutout:

This cutouts protects against excessively high motor
current and shuts a system down and locks it out after
only asingle occurrence of arisein average motor cur-
rent above the cutout point. Motor current ismonitored
using 3 current transformers (CTs) per motor, one on
each phase.

SYS #
SYS #

HIGH
HIGH

MTR
MTR

CURR
CURR

Average motor current is monitored after 7 seconds of
compressor operation. The system will be shutdown if
average motor current exceeds 115% FLA.

When a system is fully loaded, typical
motor currentsmay beat 60-85% FLA
depending on operating conditions.

NOTE

Low Motor Current Cutout / Maotor Protector (high
motor winding temperature cutout) / M echanical High
Pressure Cutout / External Motor Overload:

The low motor current cutout prevents a compressor
motor running with less current than would normally
be expected. This may result from loss of refrigerant,
contactor, or power problems as well as from a com-
pressor that is not pumping due to a mechanical mal-
function. Motor current is monitored using 3 current
transformers (CTs) per motor, one on each phase.
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SYS #
SYS #

LOW CURR/MP/HP
LOW CURR/MP/HP

Average motor current is monitored after 3 seconds of
compressor operation. From this time the system will
be shutdown if average motor current islessthan 10%
of FLA.

Compressor motor protection modules and mechani-
cal high pressure cutouts are fitted to each system. All
these devices stop the compressor by removing power
from its motor contactor coils. This causes the CTs to
senseazero current draw by the compressor motor and
causes alow motor current fault to be displayed. These
devices operate as follows:

Motor Over Temperature Protection:

The motor protection module protects against exces-
sive motor winding temperature by monitoring 3 or 6
sensors built into the motor windings. If the tempera-
ture becomes excessive, the module will cause power
to be removed from the compressor contactors shut-
ting down the compressor. Sensor trip resistanceis 13
KW + 3 kW. Reset is 3.25 kW £ 0.5 kW.

The module provides current overload protection us-
ing its 3 current transformers to monitor phase current.
The modules DIP switches are Factory set to trip at
120% FLA phase current, i.e. 112% of DIP SW set-
ting, the setting being 107% of FLA. Protection against
phase loss, phase unbalance as well asincorrect phase
rotation isincluded. The module provides a seven seg-
ment display to define the modul e status as follows:

0=NO FAULT

1=CURRENT OVERLOAD
2=UNBALANCE > 17%

3 =UNBALANCE > 25%

4 = INCORRECT PHASE ROTATION
5=0OVER TEMP

6= OUT OF RANGE DIP SWITCH SETTINGS
7=UNBALANCE > 50%

8=PHASE LOSS
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TABLE 3 — MP DIP SWITCH SETTINGS

SYSX |SYSXMP DIP SWITCH SETTINGS ON
= < | 5
£ |L | MOTOR | INPUT | & | & | -FMPLEFT=1 RIGHT=0
S g CURRENT| VOLTAGE § % 116318421
=100% | =125% | S 214216
FLA FLA 8
03131 &2[ 081 1.29 87| s0]ofo|1{1]{0]0]|0]0
1 081 1.29 g7 soJofof1]{1][0f0]1]0
037315 103 164 |wmo|64|olz]ololo]o]olo
0423[1&2[ 103 1.64 110l 64 fof1|lofojo|o]o]o
0503 103 1.64 1ol erfofofl1|1|1]|1]o0]1
2 130 2.07 139 81 Jofo|1]|1]{1]{21]0]1
0563[1&2[ 130 2.07 139 81 ]Jofo|1{1]{1]{2][0]0
0613 |- 130 2.07 13981 Jofof1][1][1]1]0]1
2 155 2.47 166 96 |0 |1]{1]{0[0|0]|0]0
06631 &2[ 155 2.47 166 96 ]o|1{1]{0[0|0][0]0O

FMP DIP SWITCH SETTINGS

Auto restart will not occur because a manual reset is
required. A fault lock-out will automatically occur af -
ter the microprocessor attempts 2 more starts with the
MP contacts open.

Manual reset is accomplished by firstly shutting down
the other system (if running) and removing the 115VAC
control power (using the common input section con-
trol circuit switch disconnect) from the control panel,
in the case of over temperature after the motor sensors
have sufficient time to cool.

M echanical High Pressure Cutout:

The cutout protects against excessive refrigerant dis-
charge pressure and is set to 28 bar. Auto-restart will
be permitted after shutdown on discharge pressure,
when the pressure drops below 23 bar and the cutout
contacts close.

A fault lock-out will result if safety thresholds are ex-
ceeded three times in a 90 minute period.
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Low Evaporator Temperature Cutout:

Thiscutout protectsthe evaporator from freeze-up with
R407C. The cutout usesthe cooler inlet refrigerant tem-
perature sensors (BCIRT) to monitor the evaporator
inlet refrigerant temperature on each system. These
sensors are only installed on R407C units.

SYS 1 LOW
LOW

EVAP
EVAP

TEMP
TEMP

SYSsS 2

If the refrigerant temperature falls below -6°C in the
Water Cooling maode, the system will be shutdown.

If therefrigerant temperaturefalls 11°C below the leav-
ing chilled liquid temperature in the Glycol Cooling
mode, the system will shutdown.

Inaddition, if the cooler inlet refrigerant temperature sen-
sor reads out of rangelow, the system will also shutdown.

3.7 PRINTOUT ON FAULT SHUTDOWN

If an optional printer isinstalled, the contents of His-
tory Buffer 1 will be sent to the printer any time afault
shutdown occurs.

Thiswill allow record keeping of individual faults, even
if they do not cause a lock-out of the system. Thisin-
formation may be useful to identify developing prob-
lems and troubl eshooting.

The‘NO RUN PERMISSIVE' fault messageswill not
be stored in the History Buffer and will not cause an
automatic printout.

Dueto extreme operating conditions or
systems where control deficiencies are
present, occasional faults may occur

with the corresponding automatic print-
out. Thisisnot a cause for concern.
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4. DISPLAY KEYS

4.1 GENERAL

Thedisplay keys provide direct accessto retrieve com-
monly required data about the operation of the chiller.
Thisisparticularly useful during commissioning, moni-
toring the operation of the chiller, diagnosing potential
future problems and service troubleshooting.

When adisplay key is pressed, the corresponding mes-
sage will be displayed and will remain on the display
until another key is pressed.

Displayed dataisin ‘real-time’ and isupdated approxi-
mately every 2 seconds. If updating of one of the mes-
sages is required faster than every 2 seconds, the ap-
propriate key for the desired display can be pushed and
held to provide updating every 0.4 seconds.

Display messages may show characters indicating
‘greater than’ (>) or ‘less than’ (<). These characters
indicate the actual values are greater than or less than
the values which are being displayed, but are outside
the ability of the microprocessor to give an actual read-
ing. Thisisunlikely to occur unlessaproblem existsin
the measuring sensors or during extreme conditions.

Thedisplay keysand the dataavailablefrom each isas
follows:

4.2 CHILLED LIQUID TEMPS KEY

When the key is pressed the chiller leaving chilled lig-
uid temperature (LCHLT) and returning chilled liquid
temperature (RCHLT) are displayed.

YORK INTERNATIONAL
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LCHLT = .5 ° C
RCHLT = 11.0 ° C

If the key is pressed again, the following message will
appear if the leaving hot liquid temperature sensor is
fitted on unitswith awater cooled condenser. If asensor
ishot installed, pressing the key will have no effect.

L HLT = 29 .0 ° C

4.3 SYSTEM DATA KEYS

Repeatedly pressing one of the ‘SYSTEM # DATA'
keys scrolls through displays of:

» Differentia oil pressure (OIL)

» Suction pressure (SP)

» Discharge pressure (DP)

» Oil temperature

» Suction temperature (ST)

» Discharge temperature (DT)

» Saturated suction temperature
 Suction superheat

» Saturated discharge temperature
» Discharge superhest

» Compressor slide valve position
» Cooler inlet refrigerant temperature
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Examples of these displays are as follows where # is
the appropriate system number:

SAT SUC
T SHEAT

SAT DSC
H SHEAT

SYS #
REFRIG

COOLER I NLET
TEMP = 2 .5°C

Temperaturesand pressures are either measured directly
by transducers and sensors, or computed from these
measurements as follows:

Differential oil pressure is the pressure difference be-
tween ail leaving the discharge oil separator and oil
pressure reaching the compressor. It is calculated by
subtracting oil pressure measured after the ail line fil-
ter from discharge pressure (oil in the oil separator is
at discharge pressure). Typically for a clean oil filter
the drop will be 0.1 to 0.7 bar but may reach up to 3
bar.

Saturated discharge and suction temperatures are cal cu-
lated by converting measured pressure to temperature.

Slide valve position is cal cul ated based on the number
of loading steps that the microprocessor has sent to the
dlide valve solenoid as a current signal.

Slidevalveposition isapproximateand
should be used for reference only.
Under many conditions, it will befully

|loaded between step 60 to 75 and fully
unloaded between step 0 to 40.

Superheats are the difference between the respective
saturated temperature (converted from pressure) and
the actual.

Display limits for the system pressures and tempera-
tures displays are as follows:

TABLE 4 — DISPLAY LIMITS

MINIMUM | MAXIMUM

LIMIT LIMIT
OIL PRESSURE 0 BAR 14 BAR
SUCTION PRESSURE 0 BAR 14 BAR
DISCHARGE PRESSURE 0 BAR 28 BAR
SUCTION TEMPERATURE* -13°C 29°C
DISCHARGE TEMPERATURE 5°C 150°C
OIL TEMPERATURE 5°C 116°C
SATURATED DISCHARGE TEMPERATURE -41°C 60°C
SATURATED SUCTION TEMPERATURE -41°C 39°C
SLIDE VALVE POSITION 0% 100%
SUCTION SUPERHEAT* -63°C 16°C

NOTES:
1. *Below 13°C the Suction Temperature display will disappear.

2. This will in turn cause the Suction Superheat display to disap-
pear.

3. Minimum and maximum values may change as software
(EPROM) revisions are made.

4.4 AMBIENT TEMP KEY

When the key is pressed, ambient air temperature, as
measured surrounding the chiller, is displayed.

AMBIENT AIR TEMP
= 22 .2 °C

Display Limits: Minimum -20.3°C
Maximum 58.8°C

4.5 MOTOR CURRENT KEY

Pressing the key displays compressor current for each
system:

COMP #=186
COMP #=135

AMP
AMP

100%FLA
9 9%FLA

This display shows the average motor current in amps
and average compressor motor current as a percentage
of FLA. All values are approximate.

On the second press of the of the key, the current limit
values as set by the ISN (Remote BAS System) and
EMS-PWM current limiting input are displayed, if they
are active.

I SN CRNT LIMIT: NONE
EMS CRNT LIMIT: NONE
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4.6 OPERATING HRS/START COUNTER KEY

When the key ispressed, the accumul ated running hours
and starts for refrigerant system 1 and 2 compressors
are displayed.

HR S
STR

1143 .2 = 1382

i
1= 285 .2 = 322

Display Limits: Maximum run hours 99,999
Maximum starts 99,999

Vauesroll over to zero, if themaximum limit isexceeded.

These counters are zeroed at the fac-
tory, but may indicate run time and
number of starts logged during fac-

tory testing before shipment.

NOTE

4.7 OPTIONS KEY AND DIP SWITCH SETTINGS

This key provides adisplay of options which are pro-
grammed by the positions of the S1 Dip Switches on
the AMB board. Proper programming of the switches
is important during the commissioning of the chiller.
The options key can be used to verify the Dip Switch
positions without checking the AMB board.

Each press of the key will scroll to the next option/dip
switch setting.

Four Option Switch Messages (S1-1 to S1-4) will then
be displayed in sequence. At the end of the sequence,
the display will automatically revert to thefirst Option
Switch message.

The following is a detailed guide to programming the
Dip Switchestogether with the associated display mes-
sage provided for each selection when the OPTIONS
key is pressed:

SWITCH 1: Water / Brine Cooling
Open:

S1-1 CHILLED
WATER

LIQUID

Water cooling mode is for water cooling applications
and allows the chilled liquid leaving temperature set-
point to be programmed from 4.4 to 21.1°C.
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Sel ecting this mode al so auto-programsthe low chilled
liquid cutout at 2.2°C and the suction pressure cutout
at 3.03 bar.

Closed:

S1-1 CHILLED

GLYCOL

LIQUID

Brine cooling modeisfor brine/glycol applicationswith
setpoints below 4.4°C and alowsthechilled liquid leav-
ing temperature setpoint to be programmed from -
12.2t021.1°C.

In this mode, the low chilled liquid cutout can be pro-
grammed from -13.3 to 2.2°C and the suction pressure
cutout can be programmed from 0.34 to 4.83 bar.

SWITCH 2: Ambient Temp. Low Limit
Open:

S1-2 AMBIENT

STANDARD

CONTROL

Standard ambient mode with the low ambient cutout
set at -3.9°C (not adjustable).
Closed:

S1-2 AMBIENT CONTROL

LOW AMBIENT

Low ambient mode allows the low ambient cutout to
be programmed from -17.8 to 10°C.

SWITCH 3: Refrigerant

Open:

S1-3 REFRIGERANT

R-22

The R-22 mode MUST be selected.
Theclosed position MUST NOT bese-
lected. Incorrect selection of this

switch may cause serious damage to
the chiller.

CAUTION

SWITCH 4: Unit
Open:

S1-4 YCWS
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switch may cause serious damage to

YCWS mode MUST be selected. The

closed position MUST NOT be se-

lected. Incorrect selection of this
the chiller.

CAUTION

4.8 DIP SWITCH SETTING

LD06630

7

[T -1] "
T “OPEN" Position:
=N i Left side of switch
pushed in
00 - .

| I osE “QLOS!ED" Posmon:

Right side of switch
"‘ pushed in

LDO3511A

FIG. 16 — ENLARGED PHOTOGRAPH OF DIP
SWITCHES ON MICROPROCESSOR
BOARD

4.9 FUNCTION KEY

Pressing this key displays the same message as press-
ing the ‘STATUS' key.
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Pressing the ‘FUNCTION’ key followed by another
display key will scroll through all the data available
under the display key once.

For example, pressing the ' FUNCTION’ key followed
by the ‘SYSTEM 1 DATA’ key will result in scrolling
through the displays shown bel ow, without the need to
pressthe‘SYSTEM 1 DATA' key to scroll to the next

display.

SATSUCT
HEAT

S# SAT DSCH

CT S HEAT

SYS# S V STEPS=3
SYS# COOLER INLET
REFRIG TEMP = -2.5°¢C

After scrolling through the data, the display returnsto
the status message.

The FUNCTION Key can be used to scroll through the
displaysfor:

e Chilled Liquid Temps

e System # Data

e Motor Current

e Options

YORK INTERNATIONAL
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5. PRINT KEYS

5.1 GENERAL

The print keys provide accessto two sets of information
either locally onthe pane display or, if an optional printer
is connected, remotely as hard copy printouts.

Theoperating data (' OPER DATA') key providesareal-
timelist of system operating dataand programmed set-
tings. The ‘HISTORY’ key provides a comprehensive
list of operating data and programmed settings ‘ at the
instant of fault’ on each of the last six faults (local dis-
play) or three faults (remote printout) which occurred
on the chiller.

5.2 OPER DATA KEY

When no remote printer is connected, pressing the
‘OPER DATA' key alows the user to scroll through
information, on the 40 character display, which is not
directly available from the display keys on the panel.

If a remote printer is connected, pressing the
‘OPER DATA' key causes a snapshot to be taken of
system operating conditions and of the user program-
ming selections. The data is stored in temporary
memory, then transmitted from the microprocessor to
theremote printer. Asthe dataistransmitted it is erased
from the memory.

Information available using the OPER DATA' key isde-
scribed in thefollowing sections. In exampledisplays‘ #
is used to indicate system number where appropriate.

5.3 OPER DATA -— LOCAL DISPLAY MESSAGES

When the * OPER DATA' key is pressed, the following
message appears:

YORK INTERNATIONAL
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OPERATING DATA
DISPLAYS

Repetitively pressingthe‘ M’ keyswill scroll through
the common (whole chiller) data and individual sys-
tem data information displays.

Common Data:

LOAD TIMER 10

TIMER 0

SEC
SEC

UNLOAD

This message shows the time remaining on the load
and the unload timers.

These timers constantly recycle and are used in con-
junction with ‘RATE CONTROL’ and ‘ TEMPERA-
TURE DEVIATION FROM SETPOINT’ to determine
when loading should occur.

TEMP
TEMP

ERROR 0.25 °C
RATE - 0 .56 ° CIM

The upper message givesthe difference (error) between
actual leaving chilled liquid temperature and the pro-
grammed target temperature.

The lower message gives the rate of change of the
chilled liquid leaving temperature in degrees per
minute. A minus sign (-) indicates falling temperature.
No sign indicates rising temperature.

LEAD SYSTEM IS
SYSTEM NUMBER #

This message advises which system is programmed as
the lead.
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EVAP
EVAP

PUMP I S OFF
HEATER I S ON

This message indi cates the position of the optional aux-
iliary contacts for the evaporator water pump.

For the evaporator pump contacts:

ON = contacts closed,

OFF = contacts open.
ACT I VE

REMOTE CTRL

NONE

This message indicates that a remote device such as a
Remote Control Center, an ISN controller, or another
device sending a PWM signal for temperature or cur-
rent reset is overriding control points programmed
through the keypad or default microprocessor setpoints.

The following displays are available:

ACTIVE REMOTE

NONE

CTRL

No remote control active. Remote monitoring may be active.

ACTI VE

REMOTE
I SN

CTRL

YorkTalk via ISN or Remote Control Center (remote mode).

ACTI VE
P WM

REMOTE
CURR

EMS PWM Current Limiting Enabled.

CTRL

ACTI VE REMOTE

TEMP

CTRL

P WM

EMS PWM Temperature Reset Enabled.

ACTI VE
CUR /

REMOTE
TEMP

CTRL
EMS PWM Current Limiting & Temperature Reset Enabled.

System Data:

The following sequence of three displays are provided
first for System 1 and then for Systems 2:
SYS #

R UN TIME

1 - 11-15-10 D -
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This message displays the accumulated run time since
thelast startin Days (D), Hours (H), Minutes (M), and
Seconds (S).

SYS #
Ol L

LLSV IS ON
COOLING IS O\

This message indicates the liquid line solenoid valve
and the oil cooling solenoid valve position:

ON = Energized/Open,
OFF = De-energized/Closed.

The oil cooling solenoid isnot fitted on
all models.
SYS # FAN STAGE 3
COMP HEATER IS ON

This message shows the stage of condenser fan opera-
tion and is only relevant if the unit is controlling are-
mote air cooled condenser and the status of the com-
pressor heater.

Once the system data sequence has been repeated for
the other systems, pressing the Mo r \ keys again will
loop back to the beginning to the common data.

To exit the sequence at any point press a key from an-
other section of the keypad.

Pressing the ‘*’ at any time whilein
the operating data mode displays the
EPROM software version, as shown

below:

SOFTWARE VERSI ON
C.A14.10.01
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5.4 OPER DATA - REMOTE PRINTOUT

The following shows atypical example Y CWS print-
out obtained by pressing the ‘OPER DATA’ key with
an optional printer attached.

A
YORK | NTERNATI ONAL CORPORATI ON
M LLENNI UM SCREW CHI LLER
SYSTEM 1 DATA
UNIT STATUS
2: 04PM 10 OCT 99 COMPRESSCRS STATUS OFF
RUN TI NE 0- 0-00-00 D-HMS
SYS 1 NO COOLING LOAD MOTOR CURRENT 0 AMPS 00 %LA
SYS 2 COVPRESSOR RUNNI NG SUCTI ON PRESSURE 3.79 BAR
DI SCHARGE PRESSURE 17.1 BAR
OPTI ONS O L PRESSURE 1.1 BAR
SUCTI ON TEMPERATURE 1.1 DEGC
CHI LLED LI QUI D WATER DI SCHARGE TEMPERATURE 49.6 DEGC
AVBI ENT CONTROL ~ STANDARD O L TEMPERATURE 55.5 DEGC
REFRI GERANT TYPE  R-22 SAT SUCTI ON TEMP -4.3 DEGC
SUCTI ON' SUPERHEAT -10. 4 DEGC
PROGRAM VAL UES SAT DI SCHARGE TEWP  -54.4 DEGC
DI SCHARGE SUPERHEAT  12.5 DEGC
DSCH PRESS CUTOUT 27 BAR SLI DE VALVE STEP 10
DSCH PRESS UNLOAD 25.5 BAR COOLER | NLET REFRIG - 2.5 DEGC
SUCT PRESS CUTOUT 3 BAR LI QU D LI NE SOLENO D OFF
HI GH AVBI ENT CUTQUT  54.0 DEGC O'L COOLING SOLENOI D OFF
LOW AVBI ENT CUTOUT -4.0 DEGC COVPRESSOR HEATER OFF
LEAVI NG LI QUI D CUTOUT -2.0 DEGC WYE- DELTA RELAY OFF
MOTCR CURRENT UNLOAD 100 9%FLA
ANTI RECYCLE TI ME 600 SECS SYSTEM 2 DATA
LOCAL/ REMOTE MODE RENOTE
LEAD/ LAG CONTROL AUTOVATI C COVPRESSORS STATUS oN
RUN TI NE 0- 0-15-26 DHMS
UNI T DATA MOTOR CURRENT 104 AMPS 87 %FLA
SUCTI ON PRESSURE 3.79 BAR
LEAVI NG LI QUI D TEMP 9.5 DEGC DI SCHARGE PRESSURE 17.1 BAR
RETURN LI QUI D TEMP 11.0 DEGC O L PRESSURE 1.1 BAR
LEAVI NG HOT LI QUID TEMP 8.0 DEGC SUCTI ON  TEMPERATURE 1.1 DEGC
COOLING RANGE 7.0 +/- 1.0 DEGC DI SCHARGE TEMPERATURE 49.6 DEGC
AVBI ENT Al R TEMP 22.7 DEGC O L TEMPERATURE 55.5 DEGC
LEAD SYSTEM SYS 2 SAT SUCTI ON TEMP -4.3 DEGC
EVAPCRATCR PUMP N SUCTI ON' SUPERHEAT -10. 4 DEGC
EVAPORATOR HEATER OFF SAT DI SCHARGE TEWP  -54.4 DEGC
ACTI VE REMOTE CONTROL NONE DI SCHARGE SUPERHEAT  12.5 DEGC
SOFTWARE VERSI ON C. Al4.10. 01 SLI DE VALVE STEP 10
COOLER I NLET REFRIG - 2.5 DEGC
LI QU D LI NE SOLENO D oN
- OL COOLING SOLENOD  ON
COMPRESSOR HEATER oN
WYE- DELTA RELAY OFF
DAI LY SCHEDULE
SMT WT F S *=HOLI DAY
MON START=00: 00AM STOP=00: 00AM
TUE START=00: 00AM STGP=00: 00AM
VED START=00: 00AM STOP=00: 00AM
THU START=00: 00AM STGP=00: 00AM
FRI START=00: 00AM STOP=00: 00AM
SAT START=00: 00AM STOP=00: 00AM
HOL START=00: 00AM STOP=00: 00AM
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5.5 HISTORY KEY

If a safety shutdown occurs on the chiller, a compre-
hensivelist of operating and programmed settings data
is stored by the microprocessor. The information is
stored at the instant of the fault, regardless of whether
the fault caused a lock-out to occur. This information
isnot affected by power failures or manual resetting of
afault lock-out.

The microprocessor stores datafor up to 6 safety shut-
downs on 2 refrigerant circuit models. Once this limit
isreached, afurther shutdown will cause the oldest set
of datato bediscarded infavor of storing the new shut-
down data. The safety shutdowns are numbered in se-
guence, number 1 always being the most recent.

On two systemunitsthe six history buff-
@ erscontain information on both systems.

Thereisatotal of sx history buffersnot
6 buffers per syssem. Thus on a fault

shutdown on No. 2 system the normal
operating condition of No. 1 systemwill
also be recorded.

When no remote printer is connected, pressing the
‘HISTORY' key allows the operator to locally scroll
through information rel ating to the stored saf ety shut-
downs on the control panel display.

If aremote printer isconnected, pressing the HISTORY'

key will send the safety shutdown data to the remote
printer. The printout will beginwith the most recent fault
which occurred. This does not affect the stored dataand
as many prints as desired may be taken.

5.6 HISTORY — LOCAL DISPLAY MESSAGES

When the ‘HISTORY’ key is pressed, the following
message will appear:

DISPLAY SAFETY SHUT -
DOWN NO.1 (1 TO 6)

To select a Safety Shutdown, pressthe appropriate key
on the numeric key pad then press ENTER’. Remem-
ber that the most recent fault information is stored as
shutdown No. 1.

After the ‘ENTER’ Key is pressed, a message indicat-
ing thetime and date of the Fault Shutdown will appear:
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Repetitively pressingthe N\ keysallowsscrolling
through the information available in the safety shut-
down buffer. Thisisdivided into common data (whole
chiller) and individual system datadisplaysasfollows:

Common Data:

This message indicates the fault that caused the shut-
down, in this case, a high motor current in system 2
was the cause of the shutdown.

SHUTDOWN

OCCURRED

5:59AM 29 NOV 98

The next series of messages display the programmed
settings for the following parameters at the time of the
fault.

e Chilled liquid type (water or glycol)

«  Ambient temperature control (standard or low)
* Refrigerant type (R-22 or R407C)
 Discharge pressure cutout setting

» Discharge pressure unload point

e Suction pressure cutout setting

» High ambient temperature cutout setting
e Low ambient temperature cutout setting
* Low leaving chilled liquid cutout setting
« High motor current unload point

* Control mode (remote or local)

e Lead/lag control (manual or automatic)

S1-1 CHILLED
WATER

LIQUID

S1-2 AMBIENT CONTROL

LOW AMBIENT

S1-3 REFRIGERANT

R-22

DISCHARGE
CuUTouT = 27 .25

PRESSURE
BARG

DISCHARGE PRESSURE

BARG

UNLOAD = 25 .85
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SUCTION PRESSURE

CUTOUT = 3.05 BARG
HIGH AMBIENT TEMP
CUTOUT = 54 .5 °C
LOW AMBIENT TEMP
CUTOUT = 3.9°C
LEAVING LIQUID TEMP
CUTOUT = 2.2°C

HIGH MOTOR CURRENT
UNLOAD - 100% FLA

LOCAL/REMOTE
LOCAL

MODE

LEAD/LAG CONTROL
AUTOMATIC

LCHLT = 9 .5 °C
RCHLT = 11 .0

This message indicates the leaving and return chilled
liquid temperatures at the time of the fault.

LHLT =

setpoint and deviation (control range) programmed at
the time of the fault.

AMBIENT AIR
=22 .2°C

TEMP

This message indicates the outdoor ambient air tem-
perature at the time of the fault.

LEAD SYSTEM IS
SYSTEM NUMBER 1
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This message indicates which refrigerant system was
in the lead at the time of the fault.

EVAP PUMP I S O\

This message indicates the status of the evaporator
pump signal from the microprocessor.

ACTI VE REMOTE

NONE

CTRL

This message indicates that a remote device such as a
Remote Control Center, an ISN controller, or another
device sending a PWM signal for temperature or cur-
rent reset is overriding control points programmed
through the keypad or default microprocessor setpoints.

System Data:

Following the common data is a sequence of system
messages, which are repeated for each refrigerant sys-
tem. These messages display system parameters at the
time of the fault:

e Compressor status (ON or OFF)

* System run time since the last compressor start
(in Days, Hours, Minutes, and Seconds)

» Compressor motor current
(as a percentage of FLA)

» System differential oil pressure, suction pressure
and discharge pressure

e System oil temperature, suction temperature and
discharge temperature

» Compressor suction gas saturation temperature and
superheat

» Compressor discharge gas saturation temperature
and superheat

» Compressor slide valve position (Step 0 = mini-
mum capacity, Step 75 = fully loaded)
» Refrigerant temperature at the inlet of the cooler

Liquid line solenoid valve and oil cooling solenoid
valve, when fitted, position (ON = energized,
OFF = de-energized)

» Stageof condenser fan operation (remoteair cooled
condenser if fitted) and status of the compressor
heater

* Wye-Deltatimer output.
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In the examples shown, “#” is used to indicate system
number:

SYS # COMPRESSOR
I'S ON

SYS # RUN TIME
1-3-48-17 D-H-M-S

SYS# MOTOR CURRENT
78% FLA

SAT DSCH
T S HEAT
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SYS #
REFRIG

SYS#

COOLER
TEMP

LLSV I S

OlL COOLING.I

SYS#
COMP

SYS#

FAN STA
HEATER

WY E-DEL
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5.7 HISTORY - REMOTE PRINTOUT

A history printout of the unit and system operating con-
ditions, at thetime of thefault, can be obtained by press-
ing the ‘HISTORY' Key with an optional printer in-
stalled.

Two refrigerant system chillers will provide a history
printout of the last 6 faults.

An example of thefirst of the 6 HISTORY Printoutsis

shown below:
YORK | NTERNATI ONAL CORPORATI ON
M LLENNI UM SCREW CHI LLER SYSTEM 1 DATA
WATER COOLED LI QUI D CHI LLER COMPRESSORS STATUS N
SAFETY SHUTOOWN NBER 1 VOTCR CLRFENT 104 AVPS 57 9FLA.
@s3: SUCTI ON PRESSURE 3.79 BAR
SYS 1 HI GH DSCH PRESS SHUTDOWN ng;QEgEUEEESSURE 111 222
SYS 2 NO FAULTS SUCTI ON TEMPERATURE 1.1 DEGC
oPTI ONS DI SCHARGE TEMPERATURE 49. 6 DEGC
O L TEMPERATURE 55.5 DEGC
A o it
QII\E/E:?FgTERi(I\)FF\IT $$'F',E STQNSQRD SAT DI SCHARGE TEMP  -54.4 DEGC
- DI SCHARGE SUPERHEAT ~ 12.5 DEGC
SLI DE VALVE STEP 10
PROGRAM VALUES COOLER I NLET REFRIG  -2.5 DEGC
DSCH PRESS CUTOUT 27 BAR ("3: SU&: H(E; E%Emg B gi
DSCH PRESS UNLOAD 25.5 BAR CONDENSER FAN STAGE oF
SUCT PRESS CUTOUT 3 BAR COVPRESSOR HEATER N
H GH AMBI ENT CUTOUT  54.0 DEGC WE. DELTA RELAY orF
LOW ANVBI ENT CUTOUT -4.0 DEGC
LEAVI NG LI QUI D CUTOUT -2.0 DEGC
MOTOR CURRENT UNLOAD 100 %LA SYSTEM 2 DATA
ANTI RECYCLE TI NE 600 SECS COMPRESSORS STATUS N
tgg—{_igw'z g AUTREN'ID'I-I—(E: RUN TI NE 0- 0-15-26 DHMS
CON oW MOTOR CURRENT 104 AMPS 87 %FLA
SUCTI ON PRESSURE 3.79 BAR
UNI'T DATA DI SCHARGE PRESSURE 17.1 BAR
oo e oo e armsare e
RETURN LI QUID TEMP 11.0 DECC DI SCHARGE TEMPERATURE 49. 6 DEGC
LEAVI NG HOT LIQUID TEMP 8 .0 DEGC O L TENPERATURE 5 b DG
COOLING RANGE 7.0 +/- 1.0 DEGC SAT SUCTI ON TEVP 7 3 Deco
AVBI ENT Al R TEMP 22.7 DeGC SUCTI ON SUPERHEAT -10.4 DEGC
LEAD SYSTEM SYS 2 SAT DI SCHARGE TEMP  -54.4 DEGC
EVAPORATOR PUMP N
DI SCHARGE SUPERHEAT ~ 12.5 DEGC
EVAPORATOR HEATER CFF SLI DE VALVE STEP 10
Mmoo | SN e s e
- A14. 10. LIQUD LINE SOLENOD  OFF
| O L COOLING SOLENOD  OFF
v CONDENSER FAN STAGE OFF
COVPRESSOR HEATER N
WVE- DELTA RELAY OFF
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5.8 LOCAL PRINTER OPTION

The microprocessor panel is capable of supplying a
printout of chiller conditions or fault shutdown infor-
mation at any giventime. Thisallows operator and ser-
vice personnel to obtain data and system status with
the touch of akey.

In addition to manual print selection, the microproces-
sor panel will provide an automatic printout whenever a
fault occurs. An explanation of the keypad use to obtain
aprintout isdiscussed inthe ‘PRINT’ KEY Section.

YORK offer akit which includes a printer which has
an internal Ni-cad battery, aroll of paper, a‘D’ type
connector, one meter lead and acharger. Thisisacom-
pact low cost printer that isideal for service work and
datalogging.

Program

00490VIP

FIG. 17 — PRINTER KIT

Paper is in the form of a compact roll and is easily
handled compared to larger printers using wider busi-
ness form style paper. The paper is 58 mm wide desk-
top calculator paper that can be easily and inexpen-
sively purchased at most stationery stores.

The printout is made to be universal

to all types of chillers both air and

water cooled with or without options.
ltems may be indicated on the print-

out which may not be present on the
chiller.
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Installation Limitations

Thefollowing limitations must be adhered to. Failure
to do so may result in improper printer and/or chiller
operation.

« The printer option is adaptable to al versions and
revisions of microprocessor boardsand EPROM'’s.
No modifications are necessary to the panel.

* Maximum cablelength between the printer and the
microprocessor board is 7.5m. Twisted pair
shielded cable is required (1m with optional
printer).

e Serial printer should be set for data bits=8
parity=none and baud rate=1200.

* Theprinter may beleft connected to the micropro-
cessor board.

Parts

The following parts are required:
¢ Printer kit, YORK Part Number:
362L11330-002 UK
362L 11330-003 EUROPE

Theprinter must be set up by customer
@ as detailed above using the operator

guide supplied with printer.

e 58 mm wide desk top calculator paper.
One roll included in kit.
Extraroll Part Number: 025L01992-000
e Spare Ink Ribbon YORK Part Number:
025L.01993-000

Assembly and Wiring

Connect the printer to the microprocessor as shown
below. Connect the shield of the cable as shown on the
microprocessor board. Do not connect at the printer
end of the cable.

RS 232

......

7 GND

(O 3RXD

T
! G 20 DTR

25 Pin 'D' Type (Male) Connector LD06631
FIG. 18 — RS 232
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TABLE 5 — PRINTER

AMB FUNCTION PRINTER
TXD Serial data to printer RXD
Busy signal from printer
DSR . v s19 P DTR
(high to accept data)
GND Signal ground to printer GND
White (WHT)| - ble colors with YORK supplied
Black (BLK) :?1 te co ?rs Wi supplie
Red (RD) printer option

Obtaining a Printout

A printout of current operating data may be obtained
by pressing the ‘OPER DATA' key.

A snapshot will be taken by the microprocessor of cur-
rent operating conditions. These conditions will be
stored in memory until they can be transmitted to the
printer and printed.

A printout of the fault shut-down history may be ob-
tained by pressing the ‘HISTORY’ key. A printout
showing the last 6 faults with all system conditions at
the time of the fault will be transmitted.

An automatic printout will be sent to the printer when-
ever the chiller shuts down on a fault, regardliess of
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whether the fault causes a system or the entire chiller
to lockout or whether restart is permitted.

This is the same printout that is obtained when the
‘OPER DATA' key ispressed, however it will be asnap-
shot of system operating conditions at the instant that
the fault occurred. Additionally, the Status indication
that is noted in the printout will note the specific fault
that occurred.

Using Other Printers

Control codes vary from printer to printer. This will
result in unusual formatting of printed data from many
printers. In addition, ‘handshaking’ lines and ‘hand-
shaking' sequence will differ between printers. This
makes the equi pment susceptible to operation problems
or mis-wiring which may cause damage to the printer
or the microprocessor board. YORK assumes no re-
sponsibility for assistance or damagein the use of non-
specified printers.

Warranty

YORK assumes no warranty responsibility in the use
of the printer. Thisincludes damagesto the printer and
the microprocessor board or chiller operation problems
which may result.
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6. ENTRY KEYS

6.1 GENERAL

Theentry keysallow the user to change humerical val-
ues during programmed for chiller setpoints, cutouts,
clock, etc.

6.2 NUMERICAL KEYPAD

The numerical keypad provides all keys necessary to
program numerical values into the microprocessor.

The ‘*’ key is used to designate holidays when pro-
gramming specia start/stop times for designated holi-
days in the ‘SET SCHEDULE/HOLIDAY’ program
mode.

The'+/-" key alows programming of negative setpoints
and cutouts.

6.3 ENTER KEY

The'ENTER’ key must be pressed to confirm any change
to setpoints, cutouts, or system clock. Pressing this key
tells the microprocessor to accept new values into
memory. If thisisnot done, the new values entered will
be lost and the original values will be restored.
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The*ENTER'’ key isalso used to scroll through avail-
able data when using the ‘PROGRAM’ or ‘SET
SCHEDULE/HOLIDAY' keys.

6.4 CANCEL KEY

When the ‘CANCEL’ key is pressed, the cursor will
aways return to the first character to be programmed
in the display message. This allows the operator to be-
gin reprogramming, if an error is made. When the
‘CANCEL’ key ispressed, the values already keyedin
will beerased and the original or internally programmed
default values will appear. In other instances the dis-
play will remain the same and the only reaction will be
the cursor returning to the first character.

6.5 M KEYS

The ‘M’ keys alow the user to scroll through data
under the ‘OPER DATA' and ‘HISTORY" keysand to
select the correct day of theweek and the correct month
when programming the microprocessor with the cor-
rect time and date.

The* N key aso operatesasatoggle AM/PM’ key if
the cursor is over ‘AM’ or ‘PM’ on the display. For
example, pressing the ‘N’ key when the cursor is on
‘PM’ changesitto ‘AM’.
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7. SETPOINT KEYS AND CHILLED LIQUID CONTROL

Setpoints

7.1 GENERAL

The microprocessor monitors leaving chilled liquid tem-
perature and adjusts the chiller cooling capacity to main-
tain this temperature within a programmed range. The
capacity iscontrolled by switching compressorson or off,
and by varying aload/unload current to each compressor
dide valve to adjust the capacity of the compressors.

The microprocessor controls chilled liquid temperature
through a combination of Fuzzy Logic control and in-
ternal timers. Fuzzy logic enables the microprocessor
to analyze the deviation from the setpoint and the rate
of change and determine the amount of loading and
unloading necessary to control to the desired chilled
liquid setpoint temperature.

The microprocessor also attempts to maximize effi-
ciency by spreading the cooling load between compres-
sors, minimizing compressor cycling, and optimally uti-
lizing evaporator tube surface (maximize efficiency).
This method of control is suitable for both water and
brine cooling.

Control setpoints can be programmed into the chiller
to establish the desired range of leaving chilled liquid
operating temperatures. A description of the operation
and programming follows.

7.2 CHILLED LIQUID TEMPERATURE CONTROL

The ‘SETPOINTS' keys are used to program the re-
quired chilled water liquid temperature for the appli-
cation. Thisis accomplished by programming the set-
point and the range. The range and is the maximum
acceptable + and - deviation from setpoint.
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The minimum acceptable temperatureisthe ‘LOWER
RANGE’ andiscalculated by subtracting the ‘-’ range
from the setpoint.

The maximum acceptable temperature is the ‘ UPPER
RANGE’ and is calculated by adding the ‘+’ range to
the setpoint.

For example, if the desired setpoint temperatureis 7°C
and the range is +/- 1°C, then the microprocessor will
attempt to control leaving chilled liquid temperatures
to 6°C to 8°C, as shown below:

10°C

9°C

8°C
SETPOINT ¢

[ TEMPERATURE L RANGE

6°C

4°C

FIG. 19 — SETPOINT RANGE

To ensure that the chilled liquid leaving temperature
stayswithin the range, the microprocessor will attempt
to control theleaving temperature to the actual setpoint
temperature.

Thisisaccomplished by analyzing the temperature er-
ror (ERROR) and the rate of change (RATE) to deter-
mine the amount of |oading necessary to cool the chilled
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liquid to the setpoint temperature. The amount of load-
ing is varied by changing the amount of signal to the
dlide valve solenoid of each compressor.

7.3 SLIDE VALVE CONTROL

The dide valve of each compressor can be moved ‘ 75’
steps, where ‘0’ equals minimum capacity and fully
loaded equals‘ 75" steps. The amount of movement that
occurs when the microprocessor initiates changes may
vary accordingtothe ERROR’ (deviation from setpoint)
and ‘RATE'’ (rate of change of liquid temperature).

Each time a change is made, the incremental change
may vary from 1 to 10 steps as determined
from the microprocessor.

In caseswhereinternal limiting isin effect due to pos-
sible fault conditions, the microprocessor will load the
compressor with the lowest number of steps, alternat-
ing loading back and forth between compressors until
both are fully loaded or unloaded.

In some cases the microprocessor will be required to
make decisions regarding loading under conditions
where the'ERROR’ and ‘RATE’ conflict.

For example, the microprocessor may elect to unload a
compressor if the ‘ERROR’ is‘zero’ (chilled liquid tem-
perature = setpoint), whilethe ‘RATE’ is‘ negative' (lig-
uid temperatureisfalling). The microprocessor may aso
elect to hold capacity when error is‘ positive’ (chilled lig-
uid temperature > setpoint) becausethe ' RATE' is‘nega
tive' (liquid temperature isfaling), as shown below:

ERROR
Negative Zero Positive
RATE
Negative Unload Unload Hold
Zero Unload Hold Load
Positive Hold Load Load

FIG. 20 — SLIDE VALVE RANGE

7.4 LOAD TIMERS

Fixed timers are set to minimize undershoot and over-
shoot as aresult of slide valve control.
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Load timers are always set at 10 seconds between
changes.

Unload timers are set at 5 seconds between changes.
7.5 SLIDE VALVE POSITION

A dide valve position (SV STEP), under the keypad
‘SYSTEM #DATA' keys, of ‘ 75’ indicatesthat the com-
pressor is fully loaded. However due to the non-exact
movement of the mechanism, a position less than ‘' 75’,
possibly ‘60, could also mean that the compressor is
fully loaded. Keep this potentia indicator error in mind
when attempting to determine slide valve position.

7.6 COMPRESSOR STARTING AND LOADING
SEQUENCE

With no compressorsrunning, the DAILY SCHEDULFE'
permits, al safeties and run permissives are satisfied,
the anti-recycle timers have timed out, and the leaving
liquid temperature rises above the upper limit of the
range, the lead compressor will be started:

e A full current signal is sent to the compressor slide
valve control solenoid to alow the internal spring
to push the dlide valve to aminimum |oading posi-
tion to assure it is fully unloaded at start.

» For thefirst 15 seconds of operation, or until pump
downto cutout occurs, theliquid line solenoid valve
will remain closed.

« After the initial period of 15 seconds, the micro-
processor will begin to load up the lead compres-
sor to bring the chilled liquid temperature to the
setpoint.

After 5 minutes of run time, if setpoint temperatureis
not met:

» The microprocessor will start the lag compressor.

This is not dependent on slide valve position which
after 5 minutes will be fully loaded at a SV Step of
‘75,

* The lead compressor will be reduced in capacity
to adlide valve step of ‘40'.

» Thelag compressor will then be loaded until it al'so
reaches a dide valve step of ‘40" while the lead
compressor is maintained at a constant load.
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At this point the compressorswill be alternately loaded
with loading always occurring on the compressor with
the lowest slide valve step until the leaving chilled lig-
uid is satisfied.

7.7 COMPRESSOR LOADING

The microprocessor loads and unloadsindividual com-
pressors by varying current to the slide valve solenoid
which controls ail flow to the slide valve.

The dlide valve load solenoid applies oil pressure to
the dlide valve which increases capacity. An internal
spring moves the slide valve in the opposite direction
to decrease capacity.

Whenever chilled liquid leaving temperature is above
the setpoint, loading current will increase to allow oil
pressure to move the slide valve to increase capacity.

Every 10 seconds, the microprocessor will increment
the dide valve step from 1 to 10 according to error
(deviation from setpoint) and rate of change of chilled
liquid.

The microprocessor will always choose the compres-
sor with the lowest slide valve position to load onin-
creasing demand, provided the compressor isnot pump-
ing down, has run at least 15 seconds, and isnot in a
‘Limiting’ condition.

7.8 LOADING LIMITING

Load limiting will occur if asystem safety threshold is
neared. The microprocessor limits loading or unloads
a system if the microprocessor anticipates a safety
threshold will be exceeded.

Under circumstance where loading isrequired and one
of the systemsis nearing athreshold, the microproces-
sor may elect to split the number of stepsthat it would
normally load a compressor between more than one
COMPressor.

For instance, if system 1 were nearing its motor current
unload point and it was schedul ed to load, the micropro-
cessor could split aload signal of 10 steps between sys-
tems1and 2. It could only load system 12’ stepswhile
loading system 2 ‘8’ steps. Under these circumstances,
the two systems will not appear to equalize loading.
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7.9 COMPRESSOR UNLOADING AND SHUTDOWN
SEQUENCE

Whenever temperature is below the setpoint the slide
valve current isdecreased to relieve oil pressure on the
slidevalve.

This alows spring pressure to move the dide valve to
decrease capacity. Every 5 seconds, the microprocessor
will decrement the dide valve position by 1 -10 steps ac-
cording to the ‘ERROR’ (deviation from setpoint) and
the'RATE’ (rateof changeof chilled liquid temperature).

Unloading will occur in the reverse sequence as load-
ing. Asload drops, the microprocessor will unload the
compressor with the highest slide valve step until all
compressor slidevalvesareat ‘0'.

At this point, the lag compressor will pump down and
cycle off, if chilled liquid temperature drops below
‘SETPOINT — CONTROL RANGE/2'. When the lag
compressor cycles off, the microprocessor will set the
lead compressor at slide valve position of *10’.

Asload continuesto decrease, the lead compressor will
be pumped down and cycled off if the chilled liquid
temperature drops below ‘SETPOINT — CONTROL
RANGE/2' .

7.10 LOCAL COOLING SETPOINTS KEY

The'LOCAL COOLING SETPOINTS' key isused to
program therequired leaving chilled liquid control tem-
perature and range for the application. When thekey is
pressed, the following message will be displayed:

SETPOINT

RANGE = + /-

Key in the desired chilled liquid setpoint, the micro-
processor will accept values from -12.2 to 21.1°C.

For values below 4.4°C, Dip Switch
A S1-1 on the AMB board must be pro-

grammed for glycol (Brine) cooling.
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When an unacceptabl e value are entered the following
messagewill be displayed beforereturning tothe* SET-
POINT’ message:

OUT OF
TRY

RANGE -
AGA I NI

After the setpoint iskeyed in, the cursor will automati-
cally advance to the first digit of the range as shown:

SETPOINT 7 .

RANGE = /- 1.0 °C

This range should be programmed for the maximum
allowable positive and negative chilled liquid tempera-
ture deviation that is acceptable from setpoint in the
system application. The microprocessor will accept a
range from 0.9to 1.4 °C.

After the setpoint and range are keyed in, press the
‘ENTER'’ key to store the datain memory.

Failuretopressthe‘ENTER’ key will
cause the newly programmed values
to be ignored and not entered into

memory.

NOTE

After pressing the 'ENTER'’ key, the display will con-
tinue to show the message until another key is pressed.

7.11 REMOTE COOLING SETPOINTS KEY

The ' REMOTE COOLING SETPOINTS' key allows
resetting the setpoint upward from the programmed
value in memory from a remote device. This feature
is typically used for demand limiting or ice storage
applications.
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Reset isaccomplished by timed closure of external con-
tacts for a defined period of time and allows reset of
the setpoint upward by up to 22°C above the setpoint
programmed in memory.

The maximum allowable reset must be programmed
into memory and can be avalue of 1 to 22°C depend-
ing on user requirements.

To program the reset, pressthe‘REMOTE COOLING
SETPOINTS' key. Thefollowing messagewill appear:

REM SETP

RANGE = + /-

Thedisplay indicatesthe current remote setpoint which
is always equal to the chilled liquid setpoint pro-
grammed under the LOCAL COOLING SETPOINTS
key plus the offset from the remote reset signal. The
display will also show the control range.

Pressing the' REMOTE COOLING SETPOINTS' key
again scrollsthedisplay tothe MAX EMS-PWM RE-
MOTETEMPRESET’ display whichisprogrammable.

MA X EMS - PWM

RESET =

REMOTE
+10°C

TEMP

This should be programmed to the maximum offset
which is required for the application. The program-
mable rangeis 1°C to 22°C.

The cursor will stop beneath the first digit of the maxi-
mum reset. Key in the maximum reset allowed for the
application, remembering to use aleading ‘O’ for val-
ueslessthan 10°C. Pressthe ' ENTER’ key to storethe
new value in memory.
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8. CLOCK KEYS

8.1 GENERAL

The microprocessor features a continuously running in-
ternal clock and calendar and can display actual time as
well asthe day of the week and the date. An automatic
schedule feature is provided for starting and stopping
the chiller on individua days of the week, eliminating
the need for an external time clock. Also provided area
holiday feature, allowing special start/stop times to be
set for designated holidays, and a manual override fea-
tureto aid servicing.

If the automatic schedule feature is not required, the
microprocessor can be programmed to run the chiller
on demand aslong asthe chiller ‘ON/OFF' and system
switches arein the ‘ON’ position.

Programming of the internal clock/calendar and oper-
ating schedule are described below.

8.2 SET TIME/DATE KEY

When the ‘SET TIME/DATE' key is pressed, a mes-
sage showing the day, time and date will be displayed
with the cursor below the first digit of the time as
shown:

TODAY IS
19 FEB

First press the ‘N or ‘N’ key until the correct day
appears.

Press'ENTER’ to moveto the hour part of the display.
Next, key in the time (hours/minutes) using a leading
‘0’ for times before 10 o’ clock. e.g. 08:31.
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The cursor will then advanceto the* AM/PM’ designa-
tion. If necessary pressthe‘ N or ‘N’ key to changeto
the opposite time period.

Next, key in the day of the month (the cursor will au-
tomatically skip from ‘AM/PM’ to the first digit of the
date when a‘number key’ is pressed).

The cursor will then skip to the first digit of the year.
Key in the year. Always use two digits for the day and
theyear, usingaleading ‘0’ for days1-9 e.g. 02 FEB 99.

Finally, change the month as needed by repetitively
pressing the ‘N or ‘N’ key until the correct month

appears.

Once the desired information is keyed in, it must be
stored into memory by pressing the ‘ENTER’ key.

Any valid time or date will be accepted. If an out of
range value is entered, the following message will be
displayed for 3 seconds then revert back to the *SET
TIME/DATE’ display message for reprogramming.

OuUT OF RANGE -
TRY AGA I N!

Pressing the ‘SET TIME/DATE’ key
once enters the ‘ programming’ mode
in which the displayed time does not
update. Pressing the ‘SET TIME/

NOTE

DATE’ key a second time enters ‘dis-
play’ mode in which the cursor will
disappear and the ‘live’ clock will be
displayed.
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8.3 SET SCHEDULE/HOLIDAY KEY

M essages showing each week day and the holiday start/
stop schedule, as shown below, can be displayed using
the‘SET SCHEDULE/HOLIDAY" key:

The displays for each day are scrolled through by re-
petitively pressing the ‘N or ‘N’ key.

To reprogram any of the daily schedules, key in the
new start timethen, if necessary, change the associated
AM/PM by pressing the ‘N or ‘'’ key.

The‘ N or ‘' key can only be pressed
onceto change‘AM/PM’. If an error
is made, press ‘CANCEL’ and begin

wore || again.

IS

Next key in the stop time (the cursor will automati-
caly skip from ‘AM/PM’ to the first digit of the date
when a‘number key’ is pressed) and change the AM/
PM if necessary.

Now press the ‘ENTER’ key to store the new sched-
ule. The display will scroll to the next day.

If an unacceptable time is entered, the following mes-
sage will be displayed for 3 seconds then return to the
schedule display:

OUT OF RANGE
TRY AGA I N!

New start/stop times programmed for
Monday are automatically used for all
following days of the week.

NOTE

Always use the ‘SET SCHEDULE/
HOLIDAY’ key, notthe'ENTER’ key
to scroll through the scheduledisplays.
Pressingthe'ENTER'’ key after view-
ing Monday will change times pro-
grammed for the remainder of the
week to the Monday schedule.

iSRS

NOTE

If the chiller isnot cycled by the* DAILY SCHEDULE',
but isrequired to run whenever remote cycling devices,
system switches, and the chiller ‘ON/OFF' switch are
inthe'ON’ position, all ' 00.00's should be programmed
into the daily schedule. This can be done manually for
individual daysor for all days by pressing ‘ CANCEL’
and ‘ENTER’ for the Monday start/stop schedule.

Programming the ‘DAILY SCHED-
ULE’ will not affect on the* HOLIDAY
SCHEDULE'.

NOTE

If the chiller is not required to run on a given day, the
start time should be programmed for ‘00:00 AM’ and
the stop time programmed for ‘12:00 AM’.

Continue to program each day as needed. After ‘ SUN’
(Sunday) has been entered, the Holiday message will
be displayed:

HOL START

STOP

The'HOLIDAY SCHEDULE' alowsaspecific day(s)
to be assigned for special requirements. This is pro-
vided so that aday(s) needing specia start/stop require-
ments can be programmed without changing the nor-
mal working schedule.

The start/stop times for the ‘HOLIDAY SCHEDULFE'
are programmed just as any other day.

Only one start/stop time can be pro-
grammed which will apply to each
of the holiday days selected.

NOTE

After the ‘'ENTER’ key is pressed, adisplay to desig-
nate which days of the week are holidays will appear:

s *M T W T

HOLIDAY NOTED

When the display appears, the cursor will first stop af-
ter 'S (Sunday) as shown. To designate aday asaholi-
day, pressthe ‘*’ key. If aday marked as a holiday is
not to be a holiday, pressthe ‘*’ key.

Whenthe‘*’ key ispressed, the cursor will advanceto
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the next day. Use the ‘N or ‘N’ keys to move back
and forth among days.

After all the holiday days are programmed, press ‘ EN-

TER’ to store the new data. The display will then re-
turn to the beginning of the ‘DAILY SCHEDULE'.

The ‘HOLIDAY SCHEDULE’ isonly
performed once, then erased from
memory. This avoids the need for re-

programming after the holiday, asmost
special ‘HOLIDAY SCHEDULE' re-
quirements occur only occasionally.

NOTE

If an error is made while programming or a change is
required, press ‘CANCEL’. This will clear the pro-
grammed (*) holiday days (the ‘0’ key will not cancel
out a‘*’ and cannot be used for correcting a program-
ming error).

8.4 MANUAL OVERRIDE KEY

Whenthe‘MANUAL OVERRIDE' key ispressed, the
‘DAILY SCHEDULE' programmed into the chiller is
ignored and the chiller will start up when water tem-
perature is above the high limit of the control range,
the Chiller ‘ON/OFF switch is‘ON’, remote cycling
devices are closed, and system switches permit.

Normally this key isonly used for servicing when the
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chiller isrequired to run but the DAILY SCHEDULFE'
isinan ‘OFF period. This key avoids the need to re-
program the ‘DAILY SCHEDULE'. Once activated,
manual overrideis only active for a period of 30 min-
utes and thefollowing status message will be displayed:

MANUAL
OVERRIDE

If a ‘LOW BATTERY WARNING’
message appears on the display the
internal clock, calendar and program

settings cannot berelied on for accu-
racy. Default valuesareloaded intothe
microprocessor memory and the
‘MANUAL OVERRIDE’ key can be
used to zero out thedaily scheduleand
allow unlimited operation regardless
of thetime on the internal clock.

NOTE

Reprogramming of the setpoints and
cutout values may also be necessary.
When the ‘MANUAL OVERRIDE’
key ispressed the low battery message
will disappear. If a power failure oc-
curs, theabove processwill again need
to berepeated to bring the chiller back
on line.
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9. PROGRAM KEYS

9.1 GENERAL

The ‘PROGRAM’ key is used to program the system
operating parameters including cutout points for safe-
ties, anticipatory unload pointsto avoid faults, and anti-
recycle timer duration.

When the ‘PROGRAM’ key is pressed, the following
message will be displayed to indicate the display isin
the program mode:

PROGRAM MODE

Pressing the ‘ENTER’ key displays the control panel
message language:

DISPLAY LANGUAGE
ENGL I SH

One of six display message languages maybe selected
(English, 23;14 (Code), Spanish, French, German and
Italian). The ‘M or ‘N’ keys should be used to select
the desired language.

Pressing the'ENTER’ key repeatedly allows scrolling
through the programmable displays.

Aseach valueisdisplayed, it may be programmed us-
ingthe ‘Entry’ and ‘N’ or ‘" keys. To program avalue,
key in the desired value and press the ‘ENTER’ key to
storethevalueinto memory and scroll to the next display.

If an unacceptable value is entered at any stage, the
following message is displayed for afew seconds and
the entered value isignored:
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OuUT OF RANGE
TRY AGAIN!

The following section shows examples of each pro-
grammable value display in the order in which they
appear after pressing the ‘PROGRAM’ key, together
with guidance on the programming values for each
parameter.

The programmable values must be
@ checked and properly programmed

when commissioning thechiller. Fail-
ure to properly program these values
may cause damage to the chiller or

operating problems.

9.2 USER PROGRAMMABLE VALUES

High Discharge Pressure Cutout:

DISCHARGE
CuUTouT = 26 .5

PRESSURE
BARG

Thissafety isbypassed for thefirst 5 seconds of opera-
tion after which if the cutout point is exceeded for 3
seconds, the system will shutdown.

Normally, the cutout should be set at 26.5 bar. The

microprocessor will, however, accept values between
13.8 and 27.52 bar.
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The microprocessor discharge pres-
sure cutout is backed-up by the me-
chanical high pressure cutout located
in each refrigerant circuit.

NOTE

High Discharge Pressure Unload Point:

DISCHARGE
UNLOAD =

PRESSURE
360.0 PSI1G

The discharge pressure unload point is used to avoid a
high pressure cutout shutdown by unloading a com-
pressor, if its discharge pressure approaches the cutout
value. The chiller can then continue to run automati-
cally at reduced capacity until the cause of the exces-
sive pressureisresolved (e.g. dirty condenser coils) or
cleared (e.g. high ambient temperature).

For the first 60 seconds of operation, discharge pres-
sure limiting is disabled. After this time, if discharge
pressure exceeds the programmed limit, a 1 second
unload pulse will be sent to the slide valve of the af-
fected compressor every 5 seconds until the discharge
pressure drops below the programmed limit.

Reloading will take place when discharge pressure has
dropped 4 bar below the programmed threshold.

Typically the unload point should be set 1.2 to 2 bar
below the discharge pressure cutout setting. The mi-
croprocessor will accept arange of programmable val-
ues between 13.8 and 27.52 bar.

L ow Suction Pressure Cutout:

SUCTI1ON
CUTOUT = 3.0

PRESSURE
BARG

The low suction pressure cutout protects the evapora-
tor from damage due to ice build up caused by opera-
tion at low refrigerant suction pressure.

After the compressor starts, and the pump down cycle
is completed (pump down to cutout or 30 seconds,
whichever comes first), suction pressure is monitored
as long as the compressor runs. For the first 270 sec-
onds of running, suction pressure can be lower than
the programmed cutout, but must be greater than:

PROGRAMMED X  RUNTIME/3+10
CuUTOUT 100
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For example, if the programmed cutout = 3 bar and
the run time = 60 seconds

NEW CUTOUT =3 x 60/3+10 = 0.9bar

100

This cutout value increases with time, until after 270
seconds, it equalsthe programmed cutout value. If suc-
tion pressure falls below the calculated cutout value
before 270 seconds, the system will be shutdown.

After 270 seconds, a transient timer system prevents
short term fluctuations in suction pressure from caus-
ing shutdown as follows: If suction pressure drops be-
low the cutout point, a 90 second transient timer starts.
During the 90 second time period, the suction pressure
must be greater than:

PROGRAMMED X 100 - TRANSIENT TIME REMAINING
CUTOUT 100

For example, if the programmed cutout = 3 bar and
the timer hasrun 30 seconds

NEW CUTOUT =3 x 100-60 = 1.2bar

100

This cutout value increases with time, until after 90
seconds, it equals the programmed cutout value. If the
suction pressure rises to more than 0.3 bar above the
programmed cutout value during the 90 second time
period, the timer will be reset.

If the suction pressure does not rise to more than 0.3
bar above the cutout, the timer will remain at zero and
if the pressure then falls below the cutout again, the
system will shutdown on alow pressure fault.

If the Dip Switch (S1) on the AMB board is set for
‘WATER’ cooling mode, the cutout is programmable
between 3.03 and 4.83 bar. In this mode, a setting of
3.03 bar is recommended.

If the Dip Switch (S1) on the AMB board is set for
‘GLYCOL’ (Brine) cooling mode, the cutout is pro-
grammable between 0.34 and 4.83 bar. In this mode,
the cutout should be set to the saturated refrigerant pres-
sure equivalent to 10°C below the temperature of the
chilled liquid.

High Ambient Temperature Cutout:

HIGH AMBIENT TEMP
CUTOUT = 54 .0°C

The high ambient temperature cutout is used to select
the ambient temperature above which the chiller may
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this point, the chiller will shutdown. Restart will occur
automatically, when temperature falls more than 1°C
below the cutout and cooling demand is present.

This cutout is normally set at 54°C to allow operation
to the absol ute maximum temperature capability of the
electromechanical components; however, values be-
tween 37.8 and 54.4°C are acceptable.

Low Ambient Temperature Cutout:

LOW AMBIENT TEMP
CUTOUT = 4 .0°C

The low ambient temperature cutout is used to select
the ambient temperature below which the chiller may
not operate. If the ambient temperature fals 1°C be-
low this point, the chiller will shutdown. Restart will
occur automatically, when temperature risesmorethan
1°C above the cutout and cooling demand is present.

If the Dip Switch (S1) on the AMB board is set for
‘STANDARD AMBIENT CONTROL’ the low am-
bient temperature cutout is set at -4°C and is not pro-
grammable.

If the Dip Switch (S1) onthe AMB boardisset for ' LOW
AMBIENT CONTROL', programming of the cutout
between -17.8°C and 10°Cisallowed. Thisalowshigher
values than -3.9°C to be programmed to shutdown the
chiller when other cooling methods become operational.
Values below -3.9°C can be used for applications re-
quiring chiller operation at lower temperatures.

Low Leaving Liquid Temperature Cutout:

LEAV ING
CUTOUT =

LIQUID
2.0°C

TEMP

Thelow leaving liquid temperature cutout protects the
evaporator from damage due to ice build up caused by
operation below the chilled liquid freezing point.

If the leaving chilled liquid temperature (water or gly-
col) drops below the cutout point, the chiller will shut-
down. The chiller will restart automatically when tem-
perature rises more than 2°C above the cutout point
and cooling demand exists.

If the Dip Switch (S1) on the AMB board is set for
‘WATER’ cooling mode, the cutout is automatically
set at 2.2°C and cannot be reprogrammed.

If the Dip Switch (S1) onthe AMB boardisset for ‘GLY -
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COL’ (Brine) cooling mode, the cutout can be pro-
grammed between-13.3°C and -2.2°C. Thecutout should
normally be set to 2°C below the setpoint minus the
range, i.e. 0°C (setpoint) - 1°C (range) - 2°C =-3°C.

High Motor Current Unload Point:

HIGH MOTOR CURRENT
UNLOAD = 100% FLA

The motor current unload point is used to avoid ahigh
motor current safety shutdown by unloading a com-
pressor, if current draw approaches the maximum limit
cutout value. The chiller can then continueto run auto-
matically at reduced capacity until the cause of the ex-
cessive current is resolved.

The microprocessor will accept between 30 - 105% for
the unload point. The motor current safety will shut
the compressor down whenever current exceeds 115%.

If the programmable limit is set between 100% and
105% of full load current, thissafety will protect against
excessive current causing compressor shutdown due
to extremely high ambient, high chilled liquid tempera-
ture, and condenser malfunction caused by dirt or fan
problems.

If the programmable limit is set below 100% of full
load current, this feature can be used for ‘demand lim-
iting’. Thisisimportant when demand limiting is criti-
cal due to power requirements or limitations in the
building.

For the first 60 seconds of operation, the unloading
safety isdisabled. After thistime, if motor current ex-
ceeds the programmed limit, slide valve current will
be slowly reduced until the motor current drops below
the programmed limit. Additional loading will take
place when motor current drops below 90% of the pro-
grammed threshold.

Typically, this point should be set at 100% for maxi-
mum motor protection, programming for 100% is ad-
visable. When programming values below 100% use
of aleading ‘0’ isrequired, e.g. 085%.

Anti-Recycle Time:

ANT I
= 6 00

RECYCLE
SECS

TIMER

The anti-recycle timer controls the minimum time be-
tween startsfor each compressor. Thisisthetime avail-
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able for the heat build up caused by inrush current at
start to be dissipated before the next start. Insufficient
cooling time between starts can cause heat build up
and motor damage. A fast compressor start responseis
needed in some applications and not in others.

Although the minimum setting allowed on this timer
will avoid excessive heat build up, adjusting the timer
for the longest period acceptable in each application
will reduce cycling and maximize motor life. 600 sec-
onds is recommended.

The microprocessor will accept a range of program-
mabl e values between 300 and 600 seconds.

L ocal/Remote Communications:

LOCAL / REMOTE

LOCAL

MODE

The panel can be programmed for ‘LOCAL’ or ‘RE-
MOTE’ communications. ‘LOCAL’ mode allowsmoni-
toring through the R$485 port only. ‘REMOTE’, al-
lowsan external device such asan SN or Remote Con-
trol Center to change setpoints and programming points.
The ‘N or ‘' keys are used to change from ‘LO-
CAL' to ‘REMOTE'.

Imperial/Sl Units Display:

DISPLAY UNITS
IMPERI AL

Thisallowsthe operator to select the display messages
todisplay ‘IMPERIAL’ (PSIG, °F, etc.) or ‘SI' (Scien-
tific International, Barg, °C, etc.). The‘ N or ‘' keys
are used to change from ‘IMPERIAL' to ‘SI’ units.

Automatic/Manual Lead/L ag:

LEAD / LAG CONTROL
AUTOMATIC

The chiller may be selected for ‘MANUAL' lead/lag
or ‘AUTOMATIC’ lead/lag. In some cases the opera-
tor may want to manually select the system that is de-
sired to be the lead system. In most cases, automatic
lead/lag is selected to allow the microprocessor to at-
tempt to balance run time between the systems. The
‘AN or ‘N’ keys are used to change from ‘AUTO-
MATIC to ‘MANUAL’ lead/lag.

If ‘MANUAL' control isdesired, pressthe‘ N or ‘'
key. One of the following messages will be displayed:
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LEAD/LAG CONTROL
MANUAL SYS 1 LEAD

LEAD/LAG CONTROL
MANUAL SYS 2 LEAD

System 1 or 2 can be selected as the lead by pressing
the‘ N or ‘' key. The' ENTER’ key must be pressed
to save the selection in memory.

Automatic/M anual Power Failure Restart:

POWER FAIL RESTART

AUTOMATIC

The chiller may be selected for ‘AUTOMATIC’ or
‘MANUAL’ restart after a power failure. When
‘MANUAL’ isselected, the chiller will not operate af -
ter power isreapplied until thechiller ‘ON/OFF switch
on the keypad is cycled ‘ OFF' and then ‘ON’.

Programming manual restart ensures that re-setting
the emergency stop device will not initiate are-start
as required by EN 418 and EN60204-1.

9.3 INPUT/OUTPUT DISPLAY ROUTINE

All digital and analog inputsand all digital outputs con-
nected to the microprocessor board (-AMB) and input/
output boards (-AIOB) can be viewed by pressing the
‘FUNCTION’ key and then pressingthe‘ OPER DATA’
key. The'UP and‘DOWN'’ arrow keys can be used to
scroll through thisinformation. Thisshowsall -AMB
and -AlOB digital and analog inputsand all digital out-
puts including spares.

Thecurrentstothedidevalves—YSV
@ are not shown.

NOTE

Each analog input display will include:

* Name of the measured value
(example: Sys 1 Suct Pr)
e Input plugto-AMB or AIOB (example: J13-7)
» Voltage read on input
e Converted value (example: 3.75 BARG)
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An example message follows:

SYS1 SUCT PRJ RC

BARG

X .XVvDC = X . X

Each digital input display will include:

+ Name of the measured value
(example: Sys 1 Run Perm)

e Input to the-AMB (example: J4-5)
» State of input (ON or OFF)

An example message follow:

SYS1 RUN PERM

N 4 -5 I'S ON

Each digital output display will include:

* Name of the controlled item
(example: Sys1LLSV)

e Output from the -AMB (example: J7-3)
» State of the output (ON or OFF)

An example message follows.

SYS1 R UN PERM

N 4 -5 I'S ON

TABLE 6 - PROGRAMMED PRESSURE/TEMPERATURE SETTINGS

SETPOINTS

LOCAL COOLING SETPOINT KEY SETPOINT 4.5 TO 21.1°C WATER -12.2to 21.1°C GLYCOL
RANGE +/- 0.9 to 1.4°C

REMOTE COOLING SETPOINT KEY RANGE 210 22°C

FIRST MECHANICAL DISCHARGE PRESSURE CUTOUT 27.2 BARG

SECOND MECHANICAL DISCHARGE PRESSURE CUTOUT 27.9 BARG

PROGRAM KEY

MICRO DISCHARGE PRESSURE CUTOUT 26.5 BARG

DISCHARGE PRESSURE UNLOAD 25.7 BARG

SUCTION PRESSURE CUTOUT 3.03 to 4.83 BARG SET 0.34 to 4.83 BARG

TO 3.3 BARG WATER GLYCOL

HIGH AMBIENT TEMP CUTOUT

45.0°C STANDARD

LOW AMBIENT TEMP CUTOUT

-3.9°C STANDARD

LEAVING LIQUID TEMP CUTOUT

2.2°C WATER -12.9t0 2.2°C

GLYCOL

HIGH MOTOR CURRENT UNLOAD

30 to 105% FLA

ANTI-RECYCLE TIME

300 - 600 SECONDS
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10. EMS / BAS INTERFACE CARD KITS
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FIG. 21 - EMS / BAS OPTION

LD03875

10.1 EMS-PWM REMOTE TEMPERATURE RESET

EMS-PWM Remote Temperature Reset is a value that
resets the Chilled Liquid Setpoint based on aPWM in-
put (timed contact closure) to the microboard. This
PWM input would typically be supplied by an Energy
Management System.

A contact closure on the PWM Temp Reset input at
CTB 1 terminals 13 - 20, will reset the chilled liquid
setpoint based on the length of time the contacts re-
main closed. The maximum temperature reset is
achieved at a contact closure of 11 seconds. Thisisthe
longest contact closuretime allowed. One second isthe
shortest time allowed and causes the Chilled Liquid
Setpoint to revert back to the Local programmed value.
The reset value is always added to the Chilled Liquid
Setpoint, meaning that this function never lowers the
Chilled Liquid Setpoint below thelocally programmed
value, it can only reset to a higher value. The micro-
board must be refreshed between 30 seconds and 30
minutes. Any contact closure occurring sooner than 30
secondswill beignored. If morethan 30 minutes elapse
before the next contact closure, the setpoint will revert
back to thelocally programmed value. The new chilled
liquid setpoint is cal culated by the following equations:

setpoint = local chilled liquid setpoint + °reset
°reset = (Contact Closure - 1) x (*Max. Reset Value)
10

* Max Reset Value is the “Max EMS-PWM Remote Temp. Reset”

Example:

Local Chilled Liquid Setpoint = 45°F (7.22°C).
*Max Reset Value = 10°F (5.56°C)

Contact Closure Time = 6 Seconds.

(English)
(6 sec. - 1) (10°F/10) = 5°F Reset

So...the new chilled liquid setpoint = 45°F + 5°F= 50°F.
This can be viewed by pressing the Cooling Setpoints
key twice. The new value will be displayed as “REM SETP
=50.0°F.”

(Metric)
(6 sec - 1) * (5.56°C/10) = 2.78°C
Reset Cooling Setpoint = 7.22°C + 2.78°C = 10.0°C

So...the new reset Cooling Setpoint = 7.22 °C + 2.78°C =
10°C. This can be viewed by pressing the Cooling Setpoints
key twice. The new value will be displayed as “REM SETP
=10.0°C.”

10.2 BAS/EMS TEMPERATURE RESET OPTION

The Remote Reset Option alows the Control Center of
the unit to reset the chilled liquid setpoint using a0 - 10
VDC input, a4-20mA input, or a contact closure inpui.
The Remote Reset circuit board converts the signals
mentioned above into pulse width modulated (PWM)
signalswhich themicroprocessor can understand. When-
ever areset is caled for, the change may be noted by
pressing the Cooling Setpointskey twice. Thenew value
will be displayed as“REM SETP = XXX°F”

setpoint value described in the programming section under Cooling

Setpoints. Programmable values are from 2°F to 40°F (1.11°C to 22.22°C).

YORK INTERNATIONAL
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The optional Remote Reset option would be used when
reset of the chilled liquid setpoint is required and a
PWM signal (timed contact closure) cannot be supplied
by an Energy Management System. The Remote Temp.
Reset Board will convert avoltage, current, or contact
not operate. If the ambient temperaturerises 1°C above
signal that is available from an EMSto a PWM signal,
and every 80 seconds provide a PWM input to the mi-
croboard. Figure 3 shows a diagram of the field and
factory electrical connections.

If a0 - 10VDC signal isavailable, it is applied to ter-
minals A+ and A-, and jumpers are applied to JU4
and JU2 on the reset board. This dc signal is condi-
tionedtoal - 11 second PWM output and supplied to
the PWM input on the microboard at CTB 1 terminals
13- 20. To calculate the reset chilled liquid setpoint for
values between OVDC and 10VDC use the following
formula

setpoint = local chilled liquid setpoint + °reset

°reset = (dc voltage signal) x (*Max Reset Value)
10

Example:

Local Chilled Liquid Setpoint = 45°F (7.22°C)
*Max Reset Value = 20°F (11.11°C)

Input Signal =6 VDC

(English)

°reset = 6VDC x 20°F = 12°F reset
10

setpoint =45 °F + 12 °F = 57°F

(Metric)
°reset = 6VDC x 11. 11°C = 6.67°C reset

10
setpoint = 7.22°C + 6.67°C = 13.89°C
I
fa4-20mA signal is available, it is applied to terminals
A+ and A- and jumpers are applied to JU5 and JU3
on the reset board. The mA signal is conditioned to a
1-11 second PWM output. The PWM output is then sup-
plied to the PWM input on the microboard at CTB 1 ter-
minals 13 - 20. To calculate the chilled liquid setpoint for
values between 4mA and 20 ma use the following for-
mula:

setpoint = local chilled liquid setpoint + °reset

°reset = (MA signal - 4) x (*Max Reset Value)
16

Example:

Local Chilled Liquid Setpoint = 45° (7.22°C)
*Max Reset Value = 10°F (5.56°C)

Input Signal =12 mA

(English)

°reset = 8mA x 10°F = 5°F reset
16

setpoint = 45°F + 5°F = 50°F

(Metric)

°reset = 8mA x 5.56°C = 2.78°C reset
16

setpoint = 7.22°C + 2.78°C = 10.0°C

A 240-24 \olt Ratio Transformer (T3)
is used to derive nominal 12 volt out-
put from the 120 volt supply.

NOTE

If the Contact Closure input is used. The connections
are made to terminals C and D and only jumper JUI
must be in place on the reset board. This input is used
when a single reset value is needed. When the contacts
are closed, the remote temperature reset board will con-
vert this contact closure to a PWM signal that is applied
to CTB 1 terminals 13 - 20.

To set the PWM output, the contacts must be closed on
inputs C - D, and potentiometer R11 (located on the front
edge of the PC board) is adjusted to 10VDC as mea-
sured at TP3 to terminal 10 on the circuit board. The
reset value will be the “Max EMS-PWM Remote Temp.
Reset” setpoint value programmed in the SETPOINTS
section under the Cooling Setpoints key.

NOTE: The colil of any added relay used for reset must
be suppressed to prevent possible component
damage. Use YORK PN031-00808-000
suppressor.

*Max Reset Value is the “Max EMS-PWM Remote Temp. Reset” setpoint value described in the programming section under Cooling Setpoints.

Programmable values are from 2°F to 40°F (1.11°C to 11.11°C).
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SECTION 8
MAINTENANCE

GENERAL REQUIREMENTS

The units have been designed to operate continuously
provided they are regularly maintained and operated
within the limitations given in this manual. Each unit
should beincluded in aroutine schedule of daily main-
tenance checks by the operator/customer, backed up
by regular service inspection and maintenance visits
by a suitably qualified Service Engineer.

It isentirely the responsibility of the owner to provide
for these regular maintenance requirements and/or en-
ter into a maintenance agreement with a York Interna-
tional service organization to protect the operation of
the unit. If damage or a system failure occurs due to
improper maintenance during the warranty period,
YORK shall not be liable for costs incurred to return
the unit to satisfactory condition.

This maintenance section applies to
the basic unit only and may, on indi-
vidual contracts, be supplemented by
additional requirements to cover any
modifications or ancillary equipment
as applicable.

NOTE

The Safety Section of this manual
should be read carefully before at-
tempting any maintenance operations
on the unit. This section should be
read in conjunction with the MBCS
Section.

= o

WARNING

DAILY MAINTENANCE

The following maintenance checks should be carried
out on a daily basis by the operator/customer. Please
note that the units are not generally user serviceable
and no attempt should be madeto rectify faults or prob-
lems found during daily checks unless competent and
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equipped to do so. If in any doubt, contact your local
YORK Service Agent.

Unit Status: Press the ‘STATUS' key on the keypad
and ensure no fault messages are displayed (refer to
the MBCS Manual for explanation of messages and
the Trouble Shooting section for courses of action).

Refrigerant Leaks: Visually check the heat exchang-
ers, compressors and pipework for damage and gas
leaks.

Operating Conditions: Read the operating pressures
and temperatures at the control panel using the display
keysand check that these are within the operating limi-
tations given in the MBCS manual.

Compressor Oil Level: Check the compressor oil level
after the compressor has been operating on ‘FULL
LOAD’ for approximately half an hour. The ail level
should be between the upper and lower sight glasses
on the oil separators.

Refrigerant Charge: When a system starts up, or
sometimes after achange of capacity, aflow of bubbles
will be seen in the liquid line sight glass. After afew
minutes of stable operation, the bubbles should clear
leaving just liquid refrigerant showing inthe sight glass.

SCHEDULED MAINTENANCE

The maintenance operations detailed in the following
table should be carried out on aregular basis by a suit-
ably qualified Service Engineer. It should be noted that
the interval necessary between each ‘minor’ and ‘ma-
jor" service can vary depending on, for instance, appli-
cation, site conditions and expected operating schedule.
Normally a“‘minor’ service should be carried out every
threeto six months and a‘major’ service once ayear. It
is recommended that your local YORK Service Center
is contacted for recommendations for individua sites.
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STANDARD UNITS

TABLE 7 — STANDARD UNITS

SERVICE SCHEDULE

MINOR SERVICE
All items under Minor Service plus:

MAJOR SERVICE

Unit general:

Check thermal insulation.
Check vibration isolators.

Check main structure.
Check paint-work.

Refrigerant systems
general:

Check relief valves.

Check fusible plugs.

Check for pipework damage.
Check for leaks.

Check moisture indicator.
Check suction superheat.
Check liquid subcooling.

Check solenoid valves.

Compressors /
Oil separator:

Check ail level.

Check oil pressure.
Check unloader operation.
Check crankcase heater.
Check condition of ail.

Cooler: Check water flow. Check water pH / glycol strength.
Check water pressure drop.
Condenser: Check water flow. Check water pH / glycol strength.

Check water pressure drop.

Power & Control
system general:

Check panel condition.

Check mains and control wiring.
Check sensor locations.

Check mechanical HP cutouts.
Check emergency stop.

Check all connections.

Check compressor contactors.

Check sensor / transducer calibration.
Check motor protectors.

Check contactor contacts.

Microprocessor
controls:

Check fault history.

Check program settings.

Check HP / LP cutout functions.
Check pump-down function.
Check load / unload function.

Check low and high ambient cutout functions.
Check low LCHLT cutout function.

Check low differential oil pressure function.

Check low evaporator temperature cutout function.
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COMPETENT PERSONS TROUBLESHOOTING GUIDE
TABLE 8 — COMPETENT PERSONS TROUBLESHOOTING GUIDE

PROBLEM

POSSIBLE CAUSE

ACTION

No display on panel —
unit will not operate

Mains supply to control system off.

Switch on mains supply if safe to do so.

Emergency stop device off.

Check if control panel emergency stop switch and
any remote emergency stop devices are in the ‘OFF’
position. Turn to ‘ON’ position (1) if safe to do so.

No supply to -T3.

Check emergency stop switch fuses.

No 24VAC supply to power board.

Check wiring from -T3 to power board and fuse -F3.

No +12V output from power board.

Replace power board or isolate excessive load on
the board.

NO RUN PERM displayed
(No run permissive)

No liquid flow through the cooler.

Ensure that liquid pumps are running. Valves are
correctly set and flow is established.

Flow switch contacts are not made

Check the flow switch is functional and is installed
according to the manufacturers instructions.

Note: On some systems the pump starter may be
wired to the unit and controlled to start by the unit.

SYS # HIGH OIL TEMP
displayed

Measured temperature incorrect.

Check for blockages in condenser coils and check oil
cooler.

Check sensor calibration, location and wiring

Chiller FAULT: LOW
AMBIENT TEMP
displayed

Ambient air temperature is lower
than the programmed operating
limit.

Use the ‘ambient temp.’ key to display the tempera
ture and confirm that the displayed value is approxi
mately correct. The warning message should clear
when the ambient air temperature reaches the
programmed operating limit.

Measured temperature is incorrect.

Check the programmed settings are correct for the
options fitted to the unit.

Check sensor calibration, location and wiring.

Chiller FAULT: HIGH
AMBIENT TEMP
displayed

Ambient air temperature is higher than the
programmed operating limit.

Measured temperature is incorrect.

Use the ‘ambient temp.’ key to display the tempera-
ture and confirm that the displayed value is approxi-
mately correct. The warning message should clear
when the ambient air temperature falls below the
programmed operating limit.

Check the programmed settings are correct for the
options fitted to the unit.

Check sensor calibration, location and wiring.

Chiller FAULT: LOW
WATER TEMP
displayed

Leaving liquid drops below the
programmed low limit faster
than the unit can unload.

Check for restrictions in the liquid flow line.

Check the liquid flow is stable.

Unit is not unloading.

Check the supply to the unloader valve solenoid.

Check the compressor unloads correctly.

Measured temperature is incorrect.

Check sensor calibration, location and wiring.

Chiller FAULT: VAC
UNDERVOLTAGE
displayed

Poor mains supply voltage.

Check mains supply is stable and within allowable
limits.

Check for voltage dip on compressor start.

YORK INTERNATIONAL
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COMPETENT PERSONS TROUBLESHOOTING GUIDE (CONT’D)
TABLE 8 - COMPETENT PERSONS TROUBLESHOOTING GUIDE (CONT'D)

PROBLEM POSSIBLE CAUSE ACTION
SYS # HIGH DSCH Poor cooling liquid flow through the Check for restricted cooling liquid flow.
displayed condenser. Check for non-condensables (air) in system.

(High discharge

Excessive refrigerant charge.

Check sub-cooling is correct.

pressure trip)

Measured pressure is incorrect.

Check discharge transducer calibration and wiring.

SYS # HIGH DSCH TEMP|

Suction superheat too high.

Check suction superheat is within range.

displayed (High
discharge temperature)

Measured temperature incorrect.

Check for restricted cooling liquid flow.

Check sensor calibration, location and wiring.

SYS # DSCH LIMITING
displayed

(Discharge pressure
unloading)

Discharge pressure unloading due
to unit operating above load limit.
See also SYS # HIGH DSCH.

Check chilled liquid temperature is within range.

SYS # HIGH OIL PRESS

Ball valve in oil circuit closed.

Check ball valves are in open position.

DIFF is displayed. (High
oil differential pressure)

Dirty / blocked oil filter.

Check and change oil filter cartridge.

SYS # LOW SUCTION
displayed

Badly adjusted or faulty expansion
valve.

Check superheat.

Reduced evaporator performance.

Check for restricted chilled liquid flow.

Check for fouled tube surfaces.

Check superheat.

Low refrigerant charge.

Check subcooling is correct.
Check for leaks.

Restricted refrigerant flow.

Check for blocked filter/drier.
Check YLLSV operating correctly

Measured pressure incorrect.

Check suction pressure transducer calibration and
wiring.

SYS # LOW CURR/
MP/HP displayed

Compressor current too low.

Check compressor mains supply, fuses, contactors
and wiring. Check mains supply voltage is within
tolerance.

Measured current is incorrect.

Check for defective current transformer (resistance
should be between 42 and 44 Ohms).

Check calibration resistor is correctly fitted.

Compressor motor protector
signal failure.

Check motor protector and wiring.

Check compressor motor.

Mechanical high pressure
cutout trip.

Check compressor discharge valve is open.

Check cutout setting and wiring.

No motor cooling.

Check motor cooling service valve is open.

Check operation of motor cooling, TEVs and liquid
solenoid valve.

SYS # CURR LIMITING
displayed
(Compressor current
operating limits.

High compressor motor current
has activated unloading.

Check liquid temperature is within operating limits.

Check if ambient air temperature is above unloading).
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SENSOR CALIBRATION CHARTS

Chilled Leaving Water (BLCT), Chilled Return Water
(BECT), Leaving Hot Liquid Temperature (BLHT), Suc-
tion (BST) and Refrigerant (BCIRT) Temper ature Sensor s

TABLE 9 —
Temperature Resistance Voltage
°C ohms VDC
-10 16598 1,45
-8 14896 1,57
-6 13388 1,69
-4 12047 1,80
-2 10856 1,93
0 9795 2,05
2 8849 2,17
4 8005 2,30
6 7251 2,42
8 6575 2,54
10 5970 2,66
20 3748 3,22
30 2417 3,69
40 1598 4,05
TEST POINTS:
Leaving Water ..........cccoccviiiiiiieeiiee e (BLCT)AMB J11-7/4
Return Water ........cccoeeiieeniieinieeeie e (BECT)AMB J11-8/5
Suction Temperature (BST):
Refrigerant Circuit 1 ........ccccceviiiiiiie e AMB J16-6/5
Refrigerant CirCuit 2 .........coccevviiiiiie e AMB J16-4/2
Refrigerant Temperature (BCIRT)
Refrigerant Circuit 1 .........ccccoeviiiiiiiniieeeeeee e AIOB1 J11-2/1
Refrigerant CirCuit 2 .........cocoveviiiiiiiniie e, AIOB1 J7-2/1

TABLE 10 — AMBIENT TEMPERATURE SENSOR

TABLE 11 - OIL & DISCHARGE TEMPERATURE

SENSORS
Temperature Resistance Voltage
°C ohms VDC
0 163250 0,282

10 99500 0,447

20 62450 0,676

30 40285 0,976

40 26635 1,34

50 18015 1,76

60 12440 2,20

70 8760 2,63

80 6290 3,04

90 4588 3,40

100 3400 3,71

110 2556 3,96

120 1946 4,17

130 1504 4,33

140 1174 4,46

150 926 4,57
TEST POINTS:
Oil Temperature (BOT):
Refrigerant CirCuit 1 ......ccccoocveevieeeriveesnieesieessineenens AIOB1 J10-7/4
Refrigerant CirCuit 2 .......cccevcvvevieeeriveesiie e e AIOB1 J10-6/5
Discharge Temperature (BDT):
Refrigerant CirCuit 1 ........cccoceeeiiieiiiieniee e AIOB1 J8-4/2
Refrigerant CirCuit 2 .........ccoceeeiieiiiiienee e AIOB1 J8-6/5

TABLE 12 - PRESSURE TRANSDUCERS

Temperature Resistance Voltage
°C ohms VDC
-10 55330 0,97
-5 42227 1,20
0 32650 1,45
5 25390 1,72
10 19900 2,00
15 15710 2,29
20 12490 2,58
25 10000 2,85
30 8057 3,11
35 6530 3,35
40 5327 3,57
TEST POINT:
Ambient Air (BAMB) .....c.ooirrireeeeeeeeeeeseeesesieeeees AMB J11-9/6
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0 - 200 PSIG Transducer 0 - 400 bar Transducer
Pressure Voltage Pressure Voltage
PSIG VDC PSIG VDC
0 0,5 0 0,5
25 1,0 50 1,0
50 1,5 100 1,5
75 2,0 150 2,0
100 2,5 200 2,5
125 3,0 250 3,0
150 3,5 300 3,5
175 4,0 350 4,0
200 4,5 400 4,5
Red Wire = 5V, Black wire = 0V, White/Green Wire = signal
TEST POINTS:
Oil Pressure (BOP):
Refrigerant CirCuit 1 ........ccooceeiiiiiniieniieesee e AMB J13-8/3
Refrigerant CirCuit 2 ........cccocueeiiiiiiiieiiieesee e AMB J14-8/3
Discharge Pressure (BSP):
Refrigerant Circuit 1 ........cccoceeriiiiniieniieesee e AMB J15-8/3
Refrigerant CirCuit 2 ........ccoueeeiiiiniieniieeeee e AMB J15-7/1

Suction Pressure (BSP):

Refrigerant Circuit 1 .... ... AMB J13-7/1
Refrigerant CirCuit 2 ........ccoueeeiiiiniieniieeeee e AMB J14-7/1
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Technical Data

SECTION 9
TECHNICAL DATA

FLOW RATE AND PRESSURE DROP GRAPHS

1000.0
V.
= // 4
— 100.0 7~
g 27
a /
o 74
A H KM
10.0
1.0
1.0 10.0 100.0
LD06950
L/S
CURVE MODEL *Review cutoff limits
E YCWS0313SC, in Design Parameters
H,K,M YCWS0373SC - 0663SC* Table
FIG. 22 — COOLER WATER PRESSURE DROP
1000.0
ol A
V.4
100.0 2
2 Z1 711
—~ II -
g 757
X 7 F/
o
0 oo
10
1.0 10.0 100.0
L/S LD06951
CURVE MODEL
D YCWS0313SC, 0373SC, 0423SC
F YCWSO0503SC, 0563SC
H YCWS0613SC, 0663SC

FIG. 23 — CONDENSER WATER PRESSURE DROP
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The cooler and condenser design al- ETHYLENE GLYCOL
lows for an increase in pressure drop
of up to 15% above the design value
given. Debris in the water may also
cause additional pressure drop. ®

o
o

IS

T _'4"'-4..1“‘-5.

ey

NOTE

W11
2

CORRECTION FACTOR
HE E B N HEE R

g
¥
% CONCENTRATION

17t
e
©

When using glycol solutions, pressure w4 4 4 @ v @ & 4
. . MEAN LIQUID TEMPERATURE °C
dropsarehigher than with water. Spe-
cial care must be taken not to exceed
the maXImum a“oww. PROPYLENE GLYCOL
s I )
G £
£ ==L TS
2 .: ﬁ--" - §
@ El:)] ] = L L 5
TABLE 13 — RECOMMENDED GLYCOL SOLUTION _ : . ©
STRENGTHS . [
MEAN LIQUID TEMPERATURE °C
Ethylene Glycol Pg)opny;z:?r:tli)gcnm Concentration
LCHLT °C % wiw
% w/w LD06934
6 5 5 A = Correction Factor B = Temperature
4 12 13 C = Concentration % Through Cooler
2 18 20
0 23 25
5 o5 =0 FIG. 24 — GLYCOL SOLUTION STRENGTHS n
-4 32 34
-6 35 38
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Technical Data

PHYSICAL DATA / SOUND DATA

TABLE 14 — PHYSICAL DATA

MODEL YCWS 0313SC [ 0373SC | 0423SC| 0503SC| 0563SC | 0613SC | 0663SC
General Unit Data
Nominal Unit Capacity (kW) 264.0 317.8 375.8 4434 | 501.3 545.4 587.0
Number of Independent Refrigerant Circuits 2 2 2 2 2 2 2
Refrigerant Charge, R22, Ckt 1/Ckt. 2 (kgs.) 36.3/36.3 | 36.3/47.6 | 47.6/47.647.6/52.2 |52.2/52.2] 52.2/59.0| 59.0/59.0
Oil Charge, Ckt. 1/Ckt. 2, (1) 7.6/76 | 7.6/15.1 | 15.1/15.1115.1/15.1 |15.1/15.1| 15.1/15.1] 15.1/15.1
Shipping Weight (kg.) 2525.6 | 2780.1 | 2879.4 | 3365.2 | 34264 | 38052 | 3858.3
Operating Weight (kg.) 2758.0 | 3098.0 | 3249.0 | 3801.0 [ 3862.0 | 4268.0 | 4321.0
Compressors, Semi-Hermetic Twin Screw
Quantity per Chiller 2 2 2 2 2 2 2
Nominal Size, Ckt. 1/ Ckt. 2 kW 147.6/147.6| 147.6/217.9 | 317.9/217.9| 217.9/274.1) 274.1/274.1| 274.1/333.9| 333.9/333.9
Condenser - Code D D D F F H H
Water Volume (1) 98.4 98.4 98.4 106.0 106.0 113.6 113.6
Maximum Water Side Pressure (barg) 10.3 10.3 10.3 10.3 10.3 10.3 10.3
Maximum Refrigerant Side Pressure (barg) 22.8 22.8 22.8 22.8 22.8 22.8 22.8
Maximum Condenser Water Flow Rate (I/s) 11.7 11.7 11.7 18.0 18.0 18.9 18.9
Minimum Condenser Water Flow Rate (I/s) 42.9 42.9 42.9 50.5 50.5 75.7 75.7
Water Nozzle Connection Size, (inches) 4 4 4 5 5 6 6
Evaporator, Direct Expansion - Code E H H K K M M
Water Volume (gals.) 143.8 181.7 181.7 227.1 227.1 265.0 265.0
Maximum Water Side Pressure (barg) 10.3 10.3 10.3 10.3 10.3 10.3 10.3
Maximum Refrigerant Side Pressure (barg) 16.2 16.2 16.2 16.2 16.2 16.2 16.2
Maximum Evaporator Water Flow Rate (I/s) 12.3 8.8 8.8 15.5 155 19.9 19.9
Minimum Evaportor Water Flow Rate (I/s) 33.7 33.7 33.7 43.9 43.9 50.7 50.7
Water Nozzle Connection Size, (inches) 6 8 8 8 8 8 8

Sound Pressure Levels (SPL), dB re 20 microPa in
accordance with ARI Standard 575-94

TABLE 15 — SOUND DATA

WEIGHTED
MODEL COMP. dB ‘A’
YCWS0313SC F-F 77
YCWS0373SC C-F 78
YCWS0423SC c-C 79
YCWS0503SC A-C 80
YCWS0563SC A-A 81
YCWS0613SC B-A 82
YCWS0663SC B-B 83

NOTE: All ‘A’ weighted sound pressure data = 3 dBA
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Technical Data

ELECTRICAL DATA

MULTIPOINT POWER SUPPLY (SEE FIG 12, PAGE 31)

(Each of the two field provided power supply circuits individually protected with branch circuit protection. Field connec-
tions to factory provided Terminal Block(std), Non-Fused Disconnects(opt) or individual system Circuit Breakers(opt) in
each of the two motor control centers.)

SYSTEM #1
W
CHILLER VOLT MIN NE MIN MIN MAX DUAL Y-D
MODEL CODE DISC SW CIR. DUAL FUSE RLA LRA
HZ MCA FUSE MAX CB

YCWSO0313SC 50 74 100 90 125 59 183

YCWS0373SC 50 73 100 90 125 58 183

YCWS0423SC 50 99 100 125 175 79 241

YCWS0503SC 50 95 100 125 150 76 241

YCWS0563SC 50 122 150 150 200 97 294

YCWS0613SC 50 122 150 150 200 97 294

YCWS0663SC 50 147 150 200 250 117 294

INCOMING WIRE SIZE (FIELD SUPPLIED WIRING)
SYSTEM #1 SYSTEM #2
CHILLER gg[l_)-; TERM DII\ISFC CKT TERM DTSFC CKT
MODEL bz BLOCK SwW BRKR BLOCK SW BRKR

YCWS0313SC| 50 #6-1/0 AWG | #14-1/0 AWG | # 14 - 1/0 AWG | # 14 - 1/0 AWG [ # 14 - 1/0 AWG | # 14 - 1/0 AWG
YCWS0373SC| 50 #6-1/0AWG | #14-1/0 AWG | #14-1/0 AWG | #6-1/0 AWG [ #4-300KCM [ #4 - 300 KCM
YCWS0423SC| 50 #6-1/0AWG | #4-300KCM | #4-300KCM [ #6-1/0 AWG [ #4-300KCM [ #4 -300 KCM
YCWS0503SC| 50 #6-1/0AWG | #4-300KCM | #4-300KCM [ #6-1/0 AWG [ #4-300KCM [ #4 - 300 KCM
YCWS0563SC| 50 #6-1/0AWG | #4-300KCM | #4-300KCM [ #6-1/0 AWG [ #4-300KCM [ #4 -300 KCM
YCWS0613SC| 50 #6-1/0AWG | #4-300KCM | #4-300KCM | #2-4/0 AWG [ #4-300KCM [ #4 - 300 KCM
YCWS0663SC| 50 #2-4I0 AWG | #4-300KCM | #4-300KCM | #2-4/0 AWG | #4-300KCM [ #4 - 300 KCM

See page 95 for Electrical Data Notes
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SYSTEM #2
CHILLER VOLT MIN NF MIN® MIN MAX DUAL VD
MODEL CODE DISC SW CIR. DUAL FUSE RLA LRA
HZ MCA FUSE MAX CB
YCWS0313SC 50 74 100 90 125 59 183
YCWS0373SC 50 97 100 125 150 77 241
YCWS0423SC 50 99 100 125 175 79 241
YCWSO0503SC 50 123 150 150 200 98 294
YCWS0563SC 50 122 150 150 200 97 294
YCWS0613SC 50 148 150 200 250 118 294
YCWS0663SC 50 147 150 200 250 117 294

YORK INTERNATIONAL
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Technical Data

ELECTRICAL DATA

SINGLE-POINT POWER SUPPLY (SEE FIG 13 & 14 , PAGE 30 & 31)

4(One field provided power supply circuit to the control panel. Field connections to factory provided Terminal Blocks(opt) or Non-Fused
Disconnect(opt). Individual system Circuit Breakers, Non-Fused Disconnects or Class ‘J’ Fuse/Fuse Blocks in each motor control center.)

voit | e un | iax buaL SYSTEM #1 SYSTEM #2
CHILLER MIN N/F
ooets [ oooe | o | omes | | ee o, [ [ | e
LRA LRA
YCWS0313SC| 50 133 150 150 175 59 183 59 183
YCWs0373SC| 50 154 200 175 225 58 183 77 241
YCWs0423sC| 50 178 200 200 250 79 241 79 241
YCWs0503sC| 50 199 250 225 250 76 241 98 294
YCWS0563SC| 50 218 250 250 300 97 294 97 294
YCWS0613SC| 50 245 250 300 350 97 294 118 294
YCWS0663SC| 50 263 400 300 350 117 294 117 294
INCOMING WIRE SIZE (FIELD SUPPLIED WIRING)
CHILLER (\:,SBITE SYSTEM #1 & #2
MODEL - TERM N/F DISC
BLK sw
YCWS0313SC | 50 #2 - 4/0 AWG #2 - 4/0 AWG
YCWS0373SC | 50 #2 - 4/0 AWG #4 - 300 KCM
YCWS0423SC | 50 #2 - 410 AWG #4 - 300 KCM
YCWS0503SC | 50 | #1/0-300KCM | #4 - 300 KCM
YCWS0563SC | 50 | #1/0-300KCM | #4 - 350 KCM
YCWS0613SC | 50 | #2/0-500KCM | 250 - 500 KCM
YCWS0663SC | 50 | #2/0-500KCM | 250 -500 KCM
LEGEND
TERM BLOCK TERMINAL BLOCK (FACTORY MOUNTED)
C.B. CIRCUIT BREAKER (FACTORY MOUNTED)
NF DISC SW NON-FUSED DISCONNECT SWITCH (FACTORY MOUNTED)
D.F. DUAL FUSE
DISC SW DISCONNECT SWITCH
HZ HERTZ
MAX MAXIMUM
MCA MINIMUM CIRCUIT AMPACITY
MIN MINIMUM
MIN NF MINIMUM NON FUSED
RLA RATED LOAD AMPS
Y-D LRA WYE-DELTA INRUSH LOCKED ROTOR AMPS
VOLTAGE CODE
50 = 400-3-50
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ELECTRICAL DATA NOTES

NOTES (for Electrical Data on pages 92-94)

1. Minimum Circuit Ampacity (MCA) is based on 125% of the rated load amps for the largest motor plus 100%
of the rated load amps for all other loads included in the circuit, per N.E.C. Article 430-24. If the optional
Factory-mounted Control Transformer is provided, add the following MCA values to the electrical tables for
the system providing power to the transformer: -50, add 5 amps;

2. The minimum recommended disconnect switch is based on 115% of the rated load ampsfor all loads included
in the circuit, per N.E.C. Article 440.

3. Minimum fuse sizeisbased upon 150% of the rated load amps for the largest motor plus 100% of the rated load
ampsfor all other loadsincluded in the circuit to avoid nuisancetrips at start-up dueto lock rotor amps. It isnot
recommended in applications where brown outs, frequent starting and stopping of the unit, and/or operation at
ambient temperatures in excess of 35°C (95°F) is anticipated.

4. Maximum fuse size is based upon 225% of the rated load amps for the largest motor plus 100% of the rated
load amps for all other loads included in the circuit, per N.E.C. Article 440-22.

5. Circuit breakers supplied by third party vendors must be certified by local electrical standards. Maximum size
is based on 225% of the rated load amps for the largest motor plus 100% of the rated load amps for al other n
loads included in the circuit.

6. The“INCOMING WIRE RANGE” isthe minimum and maximum wire size that can be accommodated by the
unit wiring lugs. The (2) preceding the wire range indicates the number of termination points available per
phase of thewire range specified. Actual wire size and number of wires per phase must be determined based on
the National Electrical Code, using copper connectors only. Field wiring must also comply with local codes.

7. A ground lugis provided for each compressor system to accommaodate a field grounding conductor per N.E.C.
Table 250-95. A control circuit grounding lug is also supplied.

8. Thesupplied disconnect isa*“ Disconnecting Means’ asdefined inthe N.E.C. 100, and isintended for isolating
the unit for the available power supply to perform maintenance and troubleshooting. This disconnect is not
intended to be aLoad Break Device.

9. Field Wiring by others which complies to the National Electrical Code & Local Codes.
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DIMENSIONS — MODELS YCWS0313SB-0663SB

L 2540 |
130
1 et I
260 °
813
124 ——I I—— Different for every Model j
4 HOLES 16mm DIA FOR
MOUNTING BOLTS ]
R MODEL DIM.
Y
t ORIGIN YCWS0313SC
® X VIEW SHOWING ISOLATOR MOUNTING LOCLALE;:: vewsos7ase | 552
YCWS0423SC
YCWS0503SC 603
YCWS0563SC
1270 . YCWS0613SC 654
YCWS0663SC
51 254
VL 1 ~
- ] I 0
127 ~ 2 ~ 20
VIEW SHOWING CUSTOMER POWER ENTRY
LOCATIONS ON UNDERSIDE OF PANEL
LD06953
All dimensions are in mm unless otherwise noted.
A
B
D c —=
—
|| W - COOLER
W - COOLER !
LIQUID INLET ol SYSTEM SYSTEM : D OUTLET
VieTauLIc T # #2 ' CONNECTION
CONNECTION _{] F——
RELIEFVALVE | ] T
20.7BAREACH"(E g
SYSTEM ][ 9 7’“\ ] r“\(
{H N 3E
i A - T TTIE
M I1T = g1 [ TT T H| N
E Y i |
RELIEF VALVE RELIEF VALVE ! )'_"_n i K
[22.8 BAR] [22.8 BAR] i ] ’
=~ = S N L
oz € }
|
ORIGIN
@ X
F G !

LD06954
FIG. 25 - MODELS YCWS0313SB - YCWS0663SB DIMENSIONS
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DIMENSIONS — MODELS YCWS0313SB-0663SB

REF YCWS0313 | YCWS0373 | YCWS0423 | YCWS0503 | YCWS0563| YCWS0613| YCWS0663
A 3177 3162 3162 3353 3353 3353 3353
B 1561 1530 1530 1644 1644 1660 1660
C 802 768 768 882 882 898 898
D 1524 1524 1524 1524 1524 1524 1524
E 848 841 841 931 931 1016 1016
F 1305 1305 1305 1305 1305 1305 1305
G 1305 1305 1305 1305 1305 1305 1305
H 1054 1054 1054 1054 1054 1054 1054
| 1054 1054 1054 1054 1054 1054 1054
J 141 141 141 156 156 130 130
K 203 203 203 210 210 229 229
L 206 206 206 210 210 251 251
M 1703 1808 1808 1919 1919 2012 2012
N 975 1010 1010 1070 1070 1111 1111
@) 548 560 560 603 603 601 601
P 254 254 254 254 254 254 254
Q 557 645 645 743 743 839 839
R 1038 1038 1038 1038 1038 1038 1038
S 813 813 813 864 864 914 914
T 406 406 406 432 432 457 457
U 394 384 384 406 406 419 419
\% 102 102 102 127 127 152 152
W 152 203 203 203 203 203 203
X 260 305 305 337 337 337 337
N
NOTES:
- ©° :] 1. CLEARANCES - Recommended YORK clearances to service
P — [— l— X TO RIGGING HOLE the unit are as follows:
Rear to Wall: 508mm
Front to Wall: 813mm
38 Top: 508mm
mge Tube cleaning and removal: 2438mm (either end)
R M
2. Shipping skids (not shown) will increase the height of the unit
V- CONDENSER by 152mm, but MUST be removed upon installation.
WATER OUTLET
‘ VICTAULIC ) _ . .
152 CONNECTION 3. Spring ar_1d neoprene isolators will increase the overall height
of the unit by approximately 70mm.
Q T V - CONDENSER
WATER INLET
VICTAULIC
CONNECTION
/
g)la"ggl'sEmPoaloT —— ~— U TO COOLER CONN.
T ——

§ —

LD06955

FIG. 26 — MODELS YCWS0313SB - YCWS0663SB DIMENSIONS
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ISOLATOR SELECTION DATA

50 HERTZ WEIGHT DISTRIBUTION BY MODEL

TOTAL
WEIGHT
YCWS0313SC | 670 670 709 | 709 2758
YCWS0373SC | 768 768 781 | 781 3098
YCWS0423SC | 816 816 809 | 809 3249
YCWSO0503SC [ 950 950 950 | 950 3801
YCWS0563SC | 962 962 969 | 969 3862
YCWSO0613SC | 1060 | 1060 | 1074 | 1074 | 4268
YCWS0663SC | 1071 | 1071 | 1089 | 1089 | 4321

MODEL A B C D

A C
B D
I Unit Panel |
LD06956
1" ISOLATOR SELECTIONS - VMC TYPE CP-2- X NEOPRENE -VMC TYPE RD-4 SELECTIONS
MODEL A B C D MODEL A B C D
YCWS0313SC 28 28 28 28 YCWS0313SC RED RED RED RED
YCWS0373SC 31 31 31 31 YCWS0373SC RED RED RED RED
YCWS0423SC 31 31 31 31 YCWS0423SC RED RED RED RED
YCWS0503SC 32 32 32 32 YCWS0503SC GREEN | GREEN |GREEN | GREEN
YCWS0563SC 32 32 32 32 YCWSO0563SC GREEN | GREEN | GREEN | GREEN
YCWS0613SC 32 32 35 35 YCWS0613SC GREEN | GREEN | GREEN | GREEN
YCWS0663SC 32 32 35 35 YCWS0663SC GREEN | GREEN | GREEN | GREEN

CENTER OF GRAVITY

MODEL X Y Z
YCWS0313SC 1311 901 530
YCWS0373SC 1334 923 569
YCWS0423SC 1309 927 574
YCWS0503SC 1317 967 604
YCWS0563SC 1312 972 602
YCWS0613SC 1326 1007 593
YCWS0663SC 1322 1011 592
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1" ISOLATOR DETAILS

[ ¢ )
L !
(69.5mm) B - _9__ I
5/8"—{— )
L (15.8mm) )
e 79" (196.8mM) — o]

12" (12.7mmy) DIA
POSITIONING PIN

p—— 9"/4" (234.9mm) C-C FOTN. BOLT
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Technical Data

COMPRESSORS

I-XCMTB

LD06624

2-XCMTB

I -XCMTB

| -BDP

\-‘ SYLLSV LD06625
-BAMB AMBIENT AIR TEMPERATURE - CCcv COMPRESSOR CAPACITY CONTROL VALVE
- BDP DISCHARGE PRESSURE -CP CONTROL PANEL
-BDT DISCHARGE TEMPERATURE - ECH CRANK CASE HEATER
-BECT CHILLED ENTERING TEMPERATURE - FHP HIGH PRESSURE CUTOUT
-BLCT CHILLED LEAVING TEMPERATURE - XCMTB COMPRESSOR MOTOR TERMINAL BOX
-BOP OIL PRESSURE -YSV SOLENOID VALVE
-BOT OIL TEMPERATURE - YLLSV LIQUID LINE SOLENOID VALVE
-BSP SUCTION PRESSURE - ZCPR COMPRESSOR

-BST SUCTION TEMPERATURE
FIG. 27 — COMPRESSORS
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SECTION 10
SPARE PARTS

Thisinformation will be available at alater date.
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DECOMMISSIONING, DISMANTLING AND DISPOSAL

SECTION 11
DECOMMISSIONING, DISMANTLING AND DISPOSAL

Never releaserefrigerant tothe atmo-
sphere when emptying therefrigerat-
ing circuits. Suitable retrieval equip-
ment must be used. If reclaimed re-
frigerant cannot bereused. It must be
returned to the manufacturer.

WARNING

>

Never discard used compressor oil, as
it containsrefrigerant in solution. Re-
turn used oil to the oil manufacturer.

WARNING

>

Unless otherwise indicated, the operations described
below can be performed by any properly trained main-
tenance technician.

GENERAL

Isolate all sources of electrical supply to the unit in-
cluding any control system supplies switched by the
unit. Ensure that all points of isolation are secured in
the‘ OFF position. The supply cablesmay then bedis-
connected and removed. For connection pointsrefer to
Section 4.

Remove al refrigerant from each system of the unit
into a suitable container using arefrigerant reclaim or
recovery unit. Thisrefrigerant may then be re-used, if
appropriate, or returned to the manufacturer for dis-
posal. Under NO circumstances should refrigerant be
vented to atmosphere. Drain the oil from each system
into a suitable container and dispose of according to
local laws and regulations governing the disposal of
oily wastes. Any spilt oil should be mopped up and
similarly disposed of.

Isolate the unit heat exchangers from the external wa-
ter systems and drain the heat exchanger section of the
systems. If no isolation valves are installed it may be
necessary to drain the complete system.

102

solution MUST be disposed of in a
suitable and safe manner. Under NO
circumstances should any system con-
taining glycol or similar solutions be
drained directly into domestic waste
or natural water systems.

WARNING

If glycol or similar solutions have
been used in the water system, or
chemical additives are contained, the

After draining, thewater pipework can be disconnected
and removed.

Units can generally be removed in one piece after dis-
connection as above. Any mounting bolts should be
removed and then the unit should be lifted from posi-
tion using the points provided and equipment of ad-
equate lifting capacity.

Reference should be made to Section 4 for unit instal-
lation instructions, Section 9 for unit weights and Sec-
tion 3 for handling.

Units which cannot be removed in one piece after dis-
connection asabove must be dismantled in position. Spe-
cia care should be taken regarding the weight and han-
dling of each component. Where possible units should
be dismantled in the reverse order of installation.

Residual refrigerant oil and glycol or
similar solutionsmay remain in some
parts of the system. These should be

mo_pped up and disposed of as de-
scribed above.

It is important to ensure that whilst components are
being removed the remaining parts are supported in a
safe manner.

Only use lifting equipment of ad-
A eguate capacity.

After removal from position the unit parts may be dis-
posed of according to local laws and regulations.
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