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COPYRIGHT

All rights reserved.

This documentation may not be copied or published in whole or part by means of printing, photocopying,
microfilm or otherwise without prior written consent from :

Mayekawa Nordic A/S
Lindholm Havnevej 29
DK-5800, Nyborg
Denmark

Hereinafter referred to as the manufacturer. This restriction also applies to the drawings and diagrams
contained in the documentation.

LEGAL NOTICE

This documentation has been written in all conscience. However, the manufacturer cannot be held respon-
sible, neither for any errors occurring in this documentation nor for their consequences.

WARRANTY

If the product malfunctions or gets damaged under proper use ! and the manufacturer deems that the mal-
function or damage is related to the design or the manufacturing of the product and the occurrence is within
the warranty period, the product will be replaced or repaired without extra charges.

The warranty period is 12 months from the date of factory shipment (ex works). However, if any separate
terms have been agreed upon, ideally, such an agreement will have the priority.

The manufacturer is not liable for any production or man-made disaster compensation due to malfunction
or damage of this product.

During the warranty period, the end customer/contractor needs to follow the claim procedure from the
manufacturer to obtain the rights in the warranty period.

MAINTAINING THE WARRANTY

For obtaining and maintaining the warranty, the following documents must be returned to the manufac-
turer and accepted by the manufacturer.

Mechanical and electrical checklist
Electrical and control checklist

Surroundings checklist

Contractor’s warranty is conditioned on the customer notifying the contractor in writing of any defects dis-
covered during the warranty period within/no later than 10 days (working days and holidays) after discovery.

1 following the appropriate documents like instruction manual or drawings of this product.



Further, contractor’s warranty is limited to contractor repairing or replacing, in its sole discretion, the parts
determined by contractor to be defective in materials or workmanship at the time of delivery. The warranty
applies only for the new component. Correct installation and functioning is the contractor’s responsibility.

Spare parts during warranty period

During the warranty period, a defective component must be replaced by a spare part that is approved by
the manufacturer. The replacement of the spare part has to be approved by the manufacturer to obtain the
warranty.

Disclaimer of warranty

Although the manufacturer warrants the clauses mentioned above, the following clauses are exempted.

Malfunction or damage of this product caused by natural disaster or other accidental forces (such as
fire, thunderbolt, windstorm, intense rainfall, flood, tsunami, earthquake, land slide, etc.).

Malfunction, damage, or deterioration of this product due to abnormal or improper use (including
improper storing of this product outdoors or under too hot/humid conditions, unexpected inspec-
tions, tests, operations, too frequent liquid flow-back operation 2, and too frequent start-stop cycles,
etc.).

Malfunction or damage caused by devices or equipment not provided by the manufacturer, including
operation control methods of those devices.

Malfunction or damage caused by refrigerants, gases, or refrigerant oils, and operating conditions
(design conditions) not approved for this product.

Malfunction or damage caused by maintenance or inspection not recommended by the manufac-
turer.

Malfunction or damage caused by parts that are not MYCOM genuine.
Malfunction or damage caused by remodeling the product without approval of the manufacturer.

Malfunction or damage caused by unexpected misuse.

Transportation and stock environment
Before the product is being transported or moved, all the secondary pipe connections must be sealed, the
system must be emptied for NHs, and the electrical cabinet’s connections must be sealed. For more infor-

mation, refer to section 2.1.

If the product is placed on stock, the ambient temperature needs to be within + 10 to +30 °C.

2 Normally, while the compressor sucks in the refrigerant liquid only after vaporizing it in the evaporator, it may directly suck it in
because of the faulty adjustment or failure of the expansion valve. We call this state of compressor operation "liquid flow-back
operation". No compressor can compress a liquid. The compressor may be damaged should the liquid be sucked in.



IMPORTANT INFORMATION

Although the manufacturer has been very careful in regards of the safety measures for this product, all haz-
ards, including potential hazards caused by human errors or due to environmental conditions, cannot be
anticipated.

The guidelines for operating this product must be observed. However, the warnings in this manual and
safety labels on the product are not all inclusive. When operating the product, pay extreme caution to
personnel safety as well as to items described in this manual.

Important rules for safety when working with the product that apply to all workers including managers and
supervisors are listed below.

Before using this product, carefully read and fully understand the content of this manual and pay attention
to safety:

Operation, maintenance, and inspection of this product should be performed by qualified personnel
with proper education in the fundamentals of the product, hazards involved, and measures to avoid
any potentially dangerous situations.

Do not allow any person without the proper education in the product, hazards involved, and mea-
sures to avoid any potentially dangerous situations approach the product while it is operating or dur-
ing maintenance.

Observe all related federal/national and local codes and regulations.

To prevent accidents, do not carry out any operations or maintenance work other what has been
described in this manual, or use the product for any unapproved purpose.

Only replace the parts with MYCOM genuine parts.

Not only workers but also managers should actively participate in the safety and health activities in
the workplace to prevent accidents.

Electrical maintenance of the product must be performed by certified/qualified personnel and only
those educated about the electrical control of the product.

Before servicing or inspecting the electrical equipment or devices, turn off the motor main power and
control power, and perform lockout/tagout to prevent the power from being turned on during work.

Even when the motor main power and control power are turned off, the product may be turned on if the
power is supplied from outside the refrigeration system, cold storage, and air conditioning system. Make
sure the power supply on the power source side is shut off and perform lockout/tagout to prevent the prod-
uct from being turned on during work.

LOCKOUT : To lock with a key in order to keep any other people, except the workers involved, from operat-
ing the product.

"Lockout" means disconnecting or keeping disconnected machines and devices by locking their energy
(power) sources. Lockout is not just simply turning off the power switches to stop the supply of power but
includes immobilizing them with a key or similar device to keep any blocked switches from being operated.
Lockout devices are devices such as keys, covers, and latches, to immobilize switches, valves, opening and
closing levers, etc.

TAGOUT : To prevent any inappropriate work by hanging tag plates indicating "work in progress".

"Tagout" means to clearly indicate, by hanging tag plates, that a device is in lockout and that operation of
the device is prohibited. Tag plates forbidding operation, starting, opening, etc. are warnings clearly stating
to not operate energy (power) sources, and are not for stopping blocking devices.






SAFETY

Strict Requirements - DO's

Operation

Regularly inspect that the safety and protective devices are functioning properly.

If safety and protective devices do not work properly or this product operates in an abnormal manner,
immediately stop the operation and contact your supervisor.

If the compressor stops for unknown reasons, immediately inform your supervisor. When restarting
the system, you must follow the instructions by the supervisor.

Ensure proper air ventilation during operation.

The properties of refrigerant and lubricating oil can be corrosive, decomposable, and/or toxic, so
make sure to obtain the Safety Data Sheet (SDS) and follow its instructions.

When stopping the operation of this product, shut off the motor main power, heater power, and con-
trol power. Close the suction and discharge side shut-off valves.

Maintenance

Prepare working procedures based on a schedule. Be sure to perform danger forecasting before start-
ing the work.

Perform the work with at least one other worker, thoroughly confirm the work details before starting
and acknowledge the other worker’s movement during the work.

Always shut off and lockout/tagout the motor main power, control power, and other devices before
troubleshooting during operation, and before setup, cleaning, or maintenance and inspection of this
product.

Always lockout/tagout the fluid supply/stop valve and the valves at downstream or upstream side
of an opening part before troubleshooting during operation, setup, cleaning, or maintenance and
inspection of the compressor to prevent the valves from opening during work.

Ensure proper air ventilation during work.

The refrigerant and lubricating oil can be corrosive, decomposing, and/or toxic, so make sure to ob-
tain the Safety Data Sheet (SDS) and follow its instructions.

After work, the tools used must be returned to the predefined locations. Be sure not to leave them
inside the package unit.



Lockout/Tagout after Shutting off the Power

» Set up lockout/tagout devices for the main breakers of the main motor and control power. Lockout/-
tagout after shutting off the power is a very effective way to secure workers’ safety and can prevent
injury to workers caused by workers accidentally turning the power source on.

« If there are any possibilities of danger during work (especially during cleaning, maintenance and in-
spection, and troubleshooting), shut off the motor main power and control power and perform lock-
out/tagout.

» The worker must always lockout/tagout the compressor before working on the compressor for trou-
bleshooting during operation, setup, cleaning, or maintenance and inspection of the compressor.

« In the following situations, workers may neglect to perform power source shutoff or lockout/tagout.
Clearly notify the workers of the necessity of lockout/tagout.

« [t may be assumed that workers do not perform lockout/tagout before starting work, because
it is troublesome, and only turn “OFF” the main motor and control power.

« [t may be assumed that workers only turn off the main motor and control power and do not
lockout/tagout the main motor and control power, because they assess that there is no danger.

» The worker who performed lockout/tagout should release them after checking that all procedures
have been completed.

Personal Protective Gear

| /A CAUTION

» Prepare and use protective gear complying with the safety standards of the regulations.

Check the functioning of each protective gear before using it.
» Wear designated clothes such as work outfits.

» Do not wear any neckties, jewelry, or such loose accessory as there is a risk of being entangled by a
movable or rotating part. Put on a helmet as your hair may get entangled.

« Empty your pockets beforehand to prevent objects from falling into the machine.

Handling of Hazardous and Toxic Substances

/A DANGER

» Obtain Safety Data Sheet (SDS) from the manufacturers of hazardous and toxic substances.

e Check the SDS and follow the handling instructions recommended by the manufacturers to handle
and store those substances.



Handling Emergency Situations

» Formulate an emergency action plan complying with the regulations and keep it visible and at a safe
place.

Waste Oil, Fluids and Materials

» Disposing of refrigerant and oil used for the compressor are subject to regulations for environmental
protection. Follow the local, state, and federal acts and regulations as well as your organisation’s rules
when disposing of such waste oil, fluids and materials.

Other

ATTENTION

» Keep the floor clean around the refrigerating, cold storage, and air conditioning systems, and keep
passages and walkways clear.

« Only walk on the areas designated for walking. Also, do not leave tools and cleaning solutions in that
area.

« Ifwater or oil is spilled on the compressor or the floor, immediately wipe it off to prevent accidents.

Prohibitions - DON'Ts

/A DANGER

» Do not remove or relocate any safety device, including electrical interfaces.

» Do not disable any safety device by short-circuiting or bypassing without permission.

» Do not remove the compressor’s safety cover or other measures and leave it unattended.
» Do not touch, clean, or lubricate any moving parts of the compressor during operation.

» Do not touch relays or electric systems such as the terminal block with bare hands when turning the
power on.





http://www.mayekawa.com/about/network/
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GENERAL OVERVIEW

1.1 PRODUCT CODE EXPLANATION

The product code is explained as shown in the example below. The product code explains the various inter-
changeable components in the chosen configuration.

Example Product Code - MR FU 1280R—- B2 B200—-315 A—SI - CE — AA.

Example Product Code
MR Package Series
FU Package Type
1280R | Compressor Type and Size
B2 B2 | Heat Exchanger Configuration
00 Insulation
315 Drive Configuration
A EMC Filter
SI Controller
CE Region
AA Specials

Mayekawa Package Composition

Package Series

Mayekawa Refrigeration

Package Type

mCHILLER FUGU

Compressor Size and Type

1280 m3/ h , Reciprocating

Evaporator PSHE 7/5HH-500, 2 connections
Condenser PSHE 5HH-440, 2 connections
Insulation No insulation

Drive Power

315 kW

EMC Filter Category C3 - industrial area with own supply
Controller Type Siemens S7-1200

Region European Market

Specials Package color RAL7305 and standard vibration dampers

For further information regarding the product code, contact your nearest Mayekawa Sales Satellite.

12



CE NAMEPLATE | 13

1.2 CE NAMEPLATE

The nameplate placed on the unit will look as in the example in figure 1. The example shows a 6 cylinder
mCHILLER. The placement of the nameplate on the nameplate is shown in figure 2.

Figure 1: Example Nameplate

Figure 2: Placement of Unit Nameplate
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1.3 MAIN COMPONENTS

1.3.1  Compressor

The compressor is a reciprocating compressor with a range from 4 to 8 cylinders (The 4M11, 6MI11I, 8MI1
as shown in figure 3 ). The compressor is a MYCOM type MII series. The compressor is an open compressor
directly driven by a separate motor. The compressor and motor are connected though direct coupling. It
has an external oil cooler mounted beside the compressor. The oil cooler as well as the head cover is cooled
with water.

Model (N) Weight(kg) | W (mm) L (mm) H (mm)
4AMII 1100 1020 1150 1025
oMl 1340 1150 1165 1000
8MII 1575 1150 1205 1020

Figure 3: Compressor dimensions

IMPORTANT : The standard solution hoses installed on water cooled heads on MYCOM reciprocating com-
pressors, are suitable for temperatures up to a maximum of 60°C and up to 6 bar pressure. If any of the
mentioned design parameters are exceeded, MYCOM special high temperature / high pressure hoses should be
installed.

1.3.2 Controller

The controller contains a PLC with integrated I0 modules and a HMI 7” touch screen. Beside the I0 mod-
ules, there is a standard communication module for Profinet and modbus TCP/IP. The manufacturer is
SIEMENS and the series is S7.

14
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1.3.3 Motor

The motor is a 4 polarity asynchronous motor air-cooled by its own rotation. The standard motor efficiency
class is IE3 and protection type IP23.

1.3.4 Coupling between Compressor and Motor

The coupling is a direct coupling and consists of 3 main parts:
* Hub compressor
e Hub motor
» Coupling

To learn more about the coupling and decoupling, look into the commissioning and operation sections of
the manual.

1.3.5 Oil and Head Cover Cooling System

The Coolant circulation pump is for both the oil cooler and the headcover. The Coolant is coming from the
condenser secondary side and the flow direction is from the inlet side to the outlet side of the condenser
secondary media.
The oil and head cover cooling system consist of:

 One circulation pump

» One solenoid valve

Two ball valves

o Hoses from inlet ball valve to outlet ball valve

» One temperature sensor measuring the oil temperature inside the crankcase

The Circulation Pump

The manufacturer is GRUNDFOS and the type is ALPHA2 25-80. The electrical supply is 230 volt and it gets
the start signal along with the solenoid valve when the compressor is running. Before the pump can run,
a signal for high temperature is also required (indicating that cooling is required) along with the running
signal from the compressor. For more information related to the pump, follow the link: https://product-
selection.grundfos.com/

15
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/ Duty Range Data - ALPHA2 25-80 130
Maximum flow rate 3.8m3/h
Maximum head 8m
Maximum system pressure | 1.0 MPa(10 bar)
Ambient temperature 0to40°C
Liquid temperature +2to +110°C
Setting Pump curve
?UTOADAPT Setpoint within the marked area
actory setti
PP1 Lowest proportional-pressure curve
PP2 Intermediate proportional-pressure curve
PP3 Highest proportional-pressure curve
CP1 Lowest constant-pressure curve
CP2 Intermediate constant-pressure curve
. CP3 Highest constant-pressure curve

n ] Constant curve/constant speed IlI

1 Constant curve/constant speed Il

| Constant curve/constant speed |

@ Curve for automatic night setback/manual
summer mode

T T T T T T T T

(a) Performance curves in relation to pump setting (b) Settings information

The Solenoid Valve

The manufacturer of the valve and the coil is DANFOSS. The coil obtains 12 W with supply of 230 V. Me-
chanical connection to the valve is G3/4. The valve is type EV220B, SS.

The Temperature Sensor

The temperature sensor is the type PT100 and measures 6mm in diameter. It comes with a 20 meter cable.
The sensor is placed in the crankshaft oil sump.

1.3.6 Variable Speed Drive (VSD)

The VSD is the frequency drive for running the motor of the product. The frequency drive is mounted as
standalone along side the main electrical cabinet. The standard VSD has a protection type IP54 (named en-
closure in manual) and RFI filter type RFI class A2 (C3). As standard the VSD has a graphic panel to operate
the drive locally.
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The manufacturer is DANFOSS and the series is FC102 with a standard frame size D1H. As a standard it
is delivered with communication module Profinet MCA. This means there is a direct communication via
Profinet to the PLC.

1.3.7 Evaporator

The evaporator is a Plate and Shell Heat Exchanger (PSHE) type. The PSHE evaporator also has an integrated
droplet separator and the whole evaporator is flooded.

The evaporator, as standard, is equipped with connections for:

Two sight glasses

High level switch

Safety valve

Primary side (R717/Ammonia) - 2 pieces for suction and 1 piece for liquid
Secondary side (Water/Brine) - 2 or 4 pieces depending on the contract.

In the drain hose there is an oil drain and an oil level switch

The manufacturer is VAHTERUS, the material for the plate is AISI316L./1.4404 and the shell is made of car-

bon steel. Design pressure for the primary side (R717/ Ammonia) and the secondary side (Water/Brine) is
—1/16 bar.
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1.3.8 Condenser

The condenser is Plate and Shell Heat Exchanger (PSHE) type. The PSHE is a combined condenser and
receiver, but physically, the condenser and receiver are 2 units welded together. The receiver is connected
directly beneath the condenser. Inside the receiver, an electronic level gauge is mounted for measuring the
level of liquid. The level gauge gives input to the PLC and the PLC regulates the expansion valve for control-
ling the level of liquid in the receiver.

The condenser, as standard, is equipped with connections for:
One sight glass on the receiver
Safety Valve on condenser
Primary side (R717) - 1 piece for discharge and 1 piece for liquid
Secondary side (Water/Brine) 2 or 4 pieces, depending on the contract.

One electronic level gauge.

The manufacturer is VAHTERUS and the material for the plate is AISI3161/1.4404 and the shell is made of
Carbon steel. Design pressure for the primary side (R717/ Ammonia) and the secondary side (Water/Brine)
is—1/25 bar.

1.3.9 Expansion Valve

The expansion valve consists of two main components: A mechanical valve house integrated with a replace-
able nozzle and an electrical motor.

The electrical motor can be dismounted from the mechanical valve without interfering with the ammo-
nia circuit. On the top of the motor is a local display where you can control the mechanical expansion valve.

The manufacturer is DANFOSS, the motor type is ICAD600, and the expansion valve is ICM.

1.3.10 Safety Valves

Purpose

Safety valves are used to prevent the following :
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Compressor from bursting when its internal pressure rises abnormally (full flow)

Vessel from bursting when its internal pressure rises abnormally (fire case)

Installation position

Safety valves are installed the following places:

Overflow valves (Danfoss POV 600) operated by back pressure, independent pilot valve (Danfoss BSV
8) are both placed between compressor discharge port and stop valve (service valve) to ensure safety
if stop valve is closed and compressor is started or in operation.

Changeover valve (Danfoss DSV 1) and two safety valves (Danfoss SFA 15) are placed on evaporator
with connection to gas area inside the vessel to ensure safety if connections to the vessel are closed
and ambient temperature of the vessel is raising

Changeover valve (Danfoss DSV 1) and two safety valves (Danfoss SFA 15) are placed on condenser
with connection to gas area inside the vessel to ensure safety if connections to the vessel are closed
and ambient temperature of the vessel is raising

Settings

High-pressure side safety valve setting is as standard 2.5 MPa and low-pressure side safety valve setting is as
standard 1.6 MPa. Make sure to provide users of this product with this information.

Discharge

Properly terminate the discharge outlet of the safety valves according, following the local, state, and federal
acts and regulations for ammonia as refrigerant. If ammonia is discharged, it can cause health issues such
as intoxication and very pungent odor.

Inspection

The safety valves are ready for commissioning from the factory but must be periodically re-tested according
to local, state, and federal acts and regulations. Discharge safety valve is constructed as an internal bypass
between HP- and LP side so re-test/replacement of safety valves shall be inspected with a cycle of 4 years
starting from manufacturing of package.

1.3.11  Expansion Valve Control

The expansion valve is controlled with respect to the liquid level in the condenser, which is monitored by a
level transmitter. This method is chosen to achieve lowest possible ammonia charge on the system (closed
loop), so the system has the charge that complies with the maximal capacity on the compressor. For more
details regarding matched ammonia charge on the product, please see section 3.2.5.

The controller regulates the degree of opening of the expansion valve towards meeting the liquid level set-
point. All parameters are preset in the controller software.

1.3.12 Electrical cabinet

The electrical cabinet accommodates all the wiring and electronics of the product. This is shown in figure 5.
The details regarding the earthing type and other electrical details will be provided alongside the contract.
An example of the information is shown in table 1.

19
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Figure 5: Location of Electrical cabinet in the product

System earthing: TN-S

Input voltage : 3x400VAC+PE
Rated package current : 603A

IK Max : 20kA

Power supply feed location: | Top feed

Power supply terminals : 3x M12 + 1xM10
Maximum fuse : 800A

Controller type: Siemens S7-1200

Slave communication type: | MODBUS TCO/IP, PROFINET

Table 1: Example of Electrical Package Information

1.3.13 Automatic Oil Return System

The function of the automatic oil return system is to drain the evaporator of oil and return the oil to the
compressor. The sensor and the PLC program will control the oil level to the minimum level required and
ensure that it is only oil that returns to the compressor. The system also uses an ejector from discharge side
to the suction side which forces the oil to be blown into the compressor’s crankcase.

The oil return system consists of:

One valve block consisting of sight glass, filter, solenoid valve and needle valve

Two solenoid valves

One oil ejector

One oil switch (NO-type to prevent faulty signal to return oil if the sensor is damaged/defective)

Three stop valves to separate the oil return system from the chiller
The manufacturer of the solenoid is ASCO. The manufacturer of the switch is HB PRODUCTS and the series
is HBOR. The manufacturer of the ejector is HB PRODUCTS.
1.3.14 NH3 Liquid and Oil Switch

Both the NHj3 liquid and oil switch are the same type of sensor. The NH3 liquid switch is for high level alarm
in the evaporator to make sure that liquid is not returning to the compressor. The oil level switch is to drain

20
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the evaporator of oil.

The sensor head has different light flashes:
« Flashing green: Empty, no oil, no NH3, no liquid
» Flashing red: The sensor head is not connected to the sensor itself
» Constant red: The sensor is in contact with NHg

The manufacturer is HB PRODUCTS and the series is HBOR.

1.3.15 NH3 Liquid Level Sensor

The Liquid level sensor is measuring the refrigerant level in the receiver-part of the condenser. Its purpose
is to give a control signal to expansion valves to control the rate of refrigerant injection into the evaporator.

1.4 AMBIENT AND STORAGE CONDITIONS

ATTENTION

When the product is placed on stock for a non-specific period of time, it is crucial that the product is stored
safely and according to the following terms:

e Adrylocation (humidity range = 15% to 80%)
» A stable and level foundation

» Ambient air should be normal and clear (e.g. without the presence of any corrosive or alkaline/acidic
particle)

o Temperature range = +10°C to +30°C
« Ensure that the unit is placed with a positive pressure to prevent ingress of humidity
» Empty the compressor of ammonia by closing the suction and discharge valves

» Compressor - Please refer to the compressor manual for specific topics. Alternatively contact the man-
ufacturer Service/Support for detailed instructions based on time period and conditions of storage

« Closing of valves - To avoid ammonia build-up in undesirable places within the product, the following
valves should be closed.

— Suction and discharge main valves.

- Vales in the oil return system.

» The motor bearing needs to be greased if stored for more than 6 months

21



2 INSTALLATION

2.1

2.1

A1

TRANSPORT AND LIFTING

Center of Gravity

The center of gravity and details regarding the load is given in this section.

- -

Figure 6: Center of gravity of the product

/A DANGER

Do not stand or walk under the product when it is being lifted. Dropping of the product may cause
death or serious injury.

Lifting the product requires the right training, tools, and equipment in order to do it safely. Be very
cautious and aware of uneven weight distribution and the product’s high center of gravity.

To lift this product safely, use proper equipment and tools according to the weight of the product.

Secure sufficient space for safe lifting.

Always check the wire ropes before use. Thoroughly check the wire ropes for kink, knot, or breakage.

Do not perform the lifting before checking the wire ropes. If any issues are detected, do not start the
lifting of the product until the issues have been resolved or the equipment has been replaced. If in
doubt, always entrust an expert to perform the inspection.

To prepare the product for lifting, you need to replace the feet on the base frame with lifting brackets
and dismantle the coupling between compressor and motor.

Before lifting this product, hook the wire ropes into the eyes of the lifting brackets on the base frame.

We recommend using sling bars when lifting to prevent wire ropes from damaging the product.
Check path to final product installation position to make sure it is free of obstacles.

Direct all workers to stay clear of the work site before lifting.

22



MEecHANICAL CONNECTIONS

Before lifting this product, alert all workers in the area of danger during the lifting process, e.g. by
calling at the beginning of the work or making a signal by hand. Do not lift this product unless the
signals are completely understood by all personnel working in the area.

Wind up the wire ropes slowly until shortly before the product leaves the ground.

Then, wind up the wire ropes slowly until this product leaves the ground, and check that the weight of
the product is distributed evenly. If the product is tilted, return the product to the ground and correct
the tilt by adjusting the wire ropes. Then, restart the lifting operation.

Lift the product slowly. If it is lifted too fast, the product or lifting tools may be damaged.

When lifting the product, check the state of the wire ropes and lifting tools.

Check that the product is not tilted.

When moving the lifted product, always use guiding ropes.

When moving the lifted product, ensure that no workers are standing in the way.

Do not lift the product above the safety passage unless absolutely necessary.

Do not lower the product on the safety passage. Always keep the safety passage free of obstacles.
Remove any obstacles before lowering the product onto the ground. This product should not be tilted.
Before lowering the product, announce it to all workers in the area.

When lowering the product onto two or more blocks, make sure to align the blocks so that the product
can be placed horizontally and stable.

Lower the lifted product slowly so that it is not damaged when reaching the ground or blocks.

2.2 MECHANICAL CONNECTIONS

The connections for the secondary side of the evaporator and the condenser must always be fitted with rub-
ber compensators first before any pipes or other products are fitted. The secondary system pressure is PN10
on the evaporator side and PN6 on the condenser side.

If the product is ordered with double secondary connection, either to the condenser or evaporator side,
make sure to have exactly the same pressure drop to the connections.

The 4 connection points on both the evaporator and condenser are shown in figure 7 (Note : 2nd figure is
different to the model in real life because of the absence of piping). The connection configuration is decided
according to the agreed contract. Any mishap or performance difference owing to a difference in the config-
uration is not covered under warranty.

All the pipes connected to the product must be supported to prevent any unnecessary load on the construc-
tion of the product and to reduce/remove any vibration of the system.

The manufacturer recommends the installation of a strainer prior to entry of secondary media to the heat
exchangers. The recommended mesh size is 250 mm for both the evaporator and the condenser

When the compact flanges are being welded on, ensure removal of relevant sensors and gaskets to prevent
damage on those parts.
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Condenser connection 1

Condenser connection 3

Condenser connection 4

Evaporator connection 3

Evaporator connection 4

Figure 7: Connections in the Evaporator and Condenser

2.3 ELECTRICAL SIGNAL CONNECTIONS

If the product is ordered with any type of external signal communication, the cable must be supported
before entering the electrical cabinet and must not be led alongside any high voltage supply cables. Refer
to the electrical diagram provided along with the product.

2.4 ELECTRICAL SUPPLY CONNECTIONS

The electrical supply cable must be supported before entering the electrical cabinet. The supply cable must
not be led alongside any low voltage/signal cables. The connecting area for the supply cable is shown in
figure 8.

The supply cable usually comes with a relatively large bending radius, therefore, it is mandatory to ensure
the necessary overhead clearance above the electrical cabinet.
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Electricity Supply Cable

Figure 8: Connection point of supply cable

2.5 VIBRATION FEET

As a standard, the product is equipped with vibration feet. The vibration feet must be mounted on the prod-
uct “s platform feet. There must be vibration feet mounted under all the unit’s platform feet.

If the product is ordered without vibration feet, the contractor must mount vibration feet under all the unit’s
platform feet. The vibration feet on one side of the unit is shown in figure 9 .

Figure 9: Unit with vibration feet

2.6  SURROUNDINGS

The ambient temperature should be between 15°C to +40°C when the product is in operation. The product
must be placed on a completely level surface (figure 10 shows how to ensure this by using a spirit level). The
machine room must have sufficient space for the placement of the product with a minimum of service and
maintenance area for work. The service area around the product must be at least 80 cm in all directions of
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the unit (as shown in figure 11).

ATTENTION

- An uneven placement of the product can result in excessive vibrations and permanent damage.

Figure 10: Ensure that the unit is level by using a spirit level on all sides.
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Figure 11: Recommended service area (dimensions in mm)

2.7 GAS DETECTION SYSTEM

A gas detection system should be installed according to regional regulations. Also, the gas detection system
should be maintained and checked throughout the operational period of the unit. The manufacturer is not
responsible for any mishap caused by a malfunctioning detection system.
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2.8 VENTILATION

| /A CAUTION

- Insufficient ventilation can result in dangerous concentrations of harmful refrigerants.

The ventilation must be adequate for both normal operating conditions and emergency situations
according to EN 378 — 3.

The ventilation system must work independently of any other ventilation systems at the location.

Special attention must be paid to uniform air distribution to prevent excessive, local concentrations
of NHs. NHj is a substance that rise upwards since it is lighter than air. Therefore, ventilation input
must be by the floor and ventilation output just above the product.

Ventilation with outside open space must be arranged to prevent re-circulation within the machine
room.

Under normal operating conditions, an air exchange must occur at least 4 times per hour.

If a gas warning system is required in the machine room, it must activate the mechanical emergency
ventilation.

The mechanical emergency ventilation must be equipped with two separate controls, one located
outside and one located inside the machine room.

The air flow of the mechanical emergency ventilation must at least meet the value calculated with the
following formula :

V =0.014 x m?’3

where 'm’ is the weight of the refrigerant charge in kg in the refrigerating system in the machine room
with the greatest refrigerant charge.

Example:

A mCHILLER of the type 1280R is placed in a machine room.
Dimensions (LxWxH)=10mx8mx3m.
Room volume = 240m3

NH3 refrigerant charge: 80 kg

In the event of an uncontrolled refrigerant discharge, a refrigerant concentration of 0.167kg N Hs/ m> occurs
and thus the practical limit value of 0.00035kg/m? is clearly exceeded.

During normal operation, the ventilation system must deliver an air volume of 960m3/h (4-times air ex-
change).

The emergency ventilation must be operated with a volume flow = 0.014 x 80*/3kg = 936m®/h .
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2.0 BLOWOFF LINE FROM SAFETY VALVE

There needs to be a separate blow off line from each safety valve on the product. Each line from the safety
valve can be joined into one pipe and be led from the machine room to the open air.

| /A CAUTION

- Undersized blowoff line will result in higher back pressure and limits the safety relief valves’
ability to protect the system against over-pressure

The contractor is responsible for engineering the blowoff line. It needs to be according to the regional regu-
lations related to blowoff line.



COMMISSIONING

It is important to inspect the product itself and the surroundings before startup. The manufacturer has
divided the check into 3 parts:

Surroundings check
Mechanical check

Electrical check

3.1 SURROUNDINGS CHECK

An overall check of the area surrounding the product is needed to ensure that the proper functioning of the
product is not hindered by external factors. A copy of this checklist will be in appendix A.3.

SURROUNDINGs CHECKLIST
The machine room is clearly marked

The escape route from the product to outdoors is clear and un-
obstructed

The product is securely placed on an even and level surface

O |d OO

The ambient conditions at the product’s location are within the
specification (refer to section 1.4)

3.2 MECHANICAL COMMISSIONING AND CHECKLIST

The following section describes the tasks that must be done to ensure the proper mechanical installation.

Please refer to the Mechanical Checklist to ensure that all tasks are complete. The mechanical checklist
must be filled out by the contractor (or the subcontractor, but remains the responsibility of the contractor)
and returned to the manufacturer’s office from where the product was purchased. A copy of this checklist is
located in appendix A.5.

3.2.1  Secondary Side Connections

All secondary side connections are made using proprietary compact counter-flanges. These counter-flanges
have multiple connections that are important to know:

Main pipe welding neck

Drain or vent connection

Flow switch or compressor cooling connection
Temperature connection

Before welding, the following preparations must be made to avoid thermal damage:
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MECHANICAL CHECKLIST 1
Mounting of coupling between the motor and compressor O
Alignment of motor 0
Mounting cover for coupling g
Control oil return sensor O
Control NHjs level switch O
Filling oil in the system O
Vacuum of NHj system g
Charge the product with NHj g
Correct flow direction through evaporator (secondary side Wa- 0
ter/Brine)
Correct flow direction through condenser (secondary side Wa- 0
ter/Brine)
Control all level transmitter/switch mounted correctly U
Control all solenoid valve mounted for capacity steps (|
Control all bolts and nuts on the product for any looseness .
caused by transportation
Control blow-off line is mounted on all safety line O
Are there compensation mounted right after the flange connec- 0
tion for evaporator side?
Are there compensation mounted right after the flange connec- 0
tion for the condenser side?

Temperature sensor must be temporarily removed from the thermowell
The flange gasket must be temporarily removed from the flange face

After welding, all equipment must be reinstalled in the compact flanges. The tightness must be evaluated
through leak testing (6 bar maximum).

3.2.2 Vacuuming

Vacuuming is the process of removing all unwanted and non-condensable gases (NCG) in the system before
charging ammonia. Excess buildup of air or moisture will impact the performance of the product.

When delivered, the unit is charged with nitrogen (around 0.5 barG). If it is not charged with a positive
pressure at the time of delivery, it could indicate a leak. Please contact the manufacturer support regarding
this matter.

When vacuuming is done on the product, a vacuum gauge should be used in order to ensure that the pres-
sure is low enough. The vacuum needs to be below 5 mbar (0 mbar is absolute vacuum). Make sure all
manual and electronic valves are open so that the whole system is vacuumed.

Following are the connections for the system to be vacuumed.
Evaporator - G1/2 male (see figure 13)
Condenser - G1/2 male (see figure 13)

Compressor - Oil purge valve R3/8 female (see figure 13)

30



MECHANICAL COMMISSIONING AND CHECKLIST 31

3.2.3 Oil type

| /A CAUTION

- Wrong oil type or difference in viscosity can permanently damage the compressor

The recommended oil from the manufacturer is the only oil that will uphold the guarantee. Usage of any
other oil will break the warranty of the product.

Oil Type :
Manufacturer - Kluber
Type - Summit

RHT68

3.2.4 Oil charging

Factory warranty can only be maintained if the specified oil is used on the product. The recommended pro-
cedure of charging oil onto the product will be explained below in general steps :

1. Isolate the compressor by closing the main stop valves on discharge and suction line.

2. Vacuum the system by connecting vacuum pump to service valve on:
Compressor - Oil purge valve R3/8 female (see figure 13)

3. Charge oil into the compressor by the service valve at the oil cooler via vacuum until there is adequate oil
level in the compressor sight glass. (see figure 13). The level of oil on the compressor is shown in figure 12.

Too high

OK

Low

Figure 12: Oil level in the compressor sight glass

4. Charge oil into the evaporator drop leg by the evaporator service valve via vacuum until oil switch goes
high - three led lights on the switch go from flashing green (active) to constant red (detecting oil).
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3.2.5 Refrigerant charging

/A\ DANGER

- Factory warranty can only be maintained if ammonia of the specified purity is charged into the product.

The procedure of charging ammonia onto the product will be explained below in general steps

1. Make sure that position of shut-off valves and expansion valve are fully opened.

2. Vacuum the system by connecting vacuum pump to :
« Compressor - LP service valve R3/8 female (see figure 13)
» Compressor - HP service valve R3/8 female (see figure 13)

3. Make sure you have flow on the secondary side when ammonia is charged.

4. Charge ammonia in liquid form into the evaporator by the evaporator service valve until 80% of the
nominal charge according to data sheet is reached.

5. Start-up the product and observe the charge from the sight glasses on the evaporator at maximum com-
pressor speed and load. Charge more ammonia until liquid level is visible in the lower sight glass of the
evaporator. The liquid level observed through the sight glass of the evaporator will be turbulent while the
product is running. This is due to the evaporation activity. The amount of activity may vary with the running
conditions.

6. Make sure that the opening of the expansion valve is being followed with observation of the sight glass of
the receiver. There has to be liquid in the bottom side glass of the condenser (see figure 13).

T e
i

““‘_b’
: Py
Evaporator G1/2 male Condenser GL/2 male

Condenser sight glass

Evaporator Condenser

LP Service Valve R3/8 Female
HP Service Valve R3/8 Female

e

Oil Sight Glass Q!—,Ck\—

Oil Purge Valve R3/8 Female

Shaft end

Compressor

Figure 13: Valves on the Evaporator, Condenser and Compressor
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3.2.6  Motor Alignment

Sectional view for the Direct coupling

14  (15(3)18)(6

aife

PERTRE]

e,

Figure 14: Section view for the direct coupling

Centering and Attachment of Direct Coupling
The attachment positions of compressor and motor are designated according to the center distance ap-

propriate for attachment of coupling parts. Also, the difference of center core heights is within 0.1 mm by

machining process of frames.
To align the center cores, correct the parallelism and deviation between the compressor and the driving

machine shafts(refer figure 15).

Retain the compressor on the frame with bolts, and attach the flywheel (a) to the crankshaft with
mechlock (b).

Set the dial gauge on the motor axle using a magnetic stand or others, so that the probe contacts the
external diameter and surface of the flywheel (a) on the compressor side.
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Part Number Part Name Quantity Remarks
E4 G4
1 Flywheel 1 1 same parts (E4/G4)
2 Mechlock 1 1 same parts (E4/G4)
3 Hub (compressor side) | 1 1
4 Hub (motor side) 1 1
5 Spacer 1 1
6 Coupling/insert
7 Bushing 2sets | 2sets
8 Washer
9 Overload washer 12 16 same parts (E4/G4)
10 Bolt 12 16 M18 x 1.5 (torque 220Nm)
11 Hexagon nut 12 16 M18 x 1.5 (torque 220Nm)
12 Bolt 6 8 M12 x P1.25 x L60 (torque 80Nm)
13 Spring washer 6 8 For M12
14 Subring 1 1 1 Common to B type
15 Sub ring 2 1 1 Common to B type
16 Sub ring fastening bolt | 6 6 M12 x 180 — [8.8] (torque 80Nm)
17 Spring washer 6 6 For M12

Read the scale of dial while rotating the motor axle. Then adjust the coupling hub by moving the motor
so that the core runout of external diameter (offset deviation) is 0.06 mm or less, and the deflection of

Figure 15: Development view for the direct coupling parts

hub face (angularity deviation) is 0.03 mm (standard: diameter of 100 mm) or less.

When the alignment is within the specified measurements, tighten the motor on the frame.

Attach the hub (c) on the motor side to the axle.
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mmmmmmmm

Fig. 3 Measurement of axle core

Symbol Description No. | Description (b) Distance between the shaft
A Measiviementiotcbré déyiation 1 | Dial indicator ends
B Measurement of angle deviation

Hang the sub ring 1 (e) and the sub ring 2 (d) on the hub (c) on the motor side.

Attach the coupling/insert (g) and the spacer (h) to the hub (f) on the compressor side and assemble
them. Attach the assembly to the flywheel (a). Insert the bolts from the back face (compressor side)
of the flywheel (a) and tighten them.

Attach the sub ring 1 (e) and the sub ring 2 (d) hung on the hub (c) on the motor side to the flywheel
(a) and tighten with bolts.

Retain the coupling/insert (i) on the motor side to the spacer (h).

When attaching the hub (c) on the motor side and coupling/insert (i), move the hub (c) on the motor
side to the gap in which the washers fit, and adjust the interval between the coupling hubs.

If the washers do not fit in easily, or there are gaps between the coupling/insert, washers, and hub
face, force in the axle direction (thrust) is applied. Prevent this thrust from applying.

Tighten the hub (c) on the motor side on the axle.

Tighten all the nuts at the specified torque again (220 Nm) .

3.2.7 Mechanical checklist

Please fill out the following checklist to ensure complete mechanical commissioning. (The checklist to be
filled in will be in the appendix A.5).

L]

Vacuuming of the product

Suction and discharge valve open

Pressure [mbar]

Time vacuum was kept [min]

Ambient temperature [*C]

Oil charging

Brand

Model/type

Batch no.

Amount charged [kg | liter]

Refrigerant charged
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- amount charged [kg | liter]
Motor alignment

— Distance between axle ends [mm]
— Radial deviation [mm]

— Alignment [mm]
Oil return system

— All stop valves are open

— Needle valve set to 2.5 turns open
Date
Product serial no. (See nameplate)
Product model (see nameplate)

Technician’s name

3.3 ELECTRICAL COMMISSIONING AND CHECKLIST

This section contains important information on both commissioning the electrical supply and signals, but
also regarding the commissioning of the the controller before start or the product.

Please refer to the unit’s electrical diagram throughout this section.

3.3.1  Power supply

The product is supplied with electricity through the top plates in the electrical cabinet (refer figure 8).

Itis important that a tight seal is maintained between the cables and the cabinet using suitable cable glands
or a similar system.

It is the responsibility of the installer to make the necessary holes in the top plate and to supply the cable
glands and install them.

The cable ends must be terminated using cable shoes suitable for the current rating of the product and

bolted to the inlet terminals. Please refer to the product data sheet for specific requirements and bolt sizes.

It is the responsibility of the installer to supply, install and tighten the cable shoes and bolts. The connection
bolts must be tightened with the correct torque specification for the given bolt size.

The control cabinet must not be opened when the power supply is energized.

Maximum imbalance temporary between main phases should be 3% of rated supply voltage.

Ambient Temperature | 40°C
Max Humidity allowed | 90%
Supply Voltage 400V + 10%
Supply Frequency 50Hz + 5% *

Table 2: Machine room requirements
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3.3.2 Remote signals and connections

In order to integrate the product into a larger control system, it is possible to perform different control
functions using digital signals from a main controller (Building or factory main controller).

To achieve this, various signals in the control cabinet must be connected, bridged or ignored.

Please refer to the electrical diagram to find the relevant connection terminals.

Inputs

External emergency stop

This connection is used to enable a remote emergency stop button. This connection can also be used with a
customer supplied emergency relay to enable a common emergency stop of multiple products in the same
room. If this connection is left open/unconnected, the unit cannot start.

It is the installer’s responsibility to ensure the complete safety and integrity of the emergency stop system
outside the product.

Remote start order
This connection is used to remotely start the unit. If the connection is closed (bridged) the unit will start
automatically when in "remote start"-mode

Double setpoint change order
This connection is used to switch between setting bank 1 and 2. If left open (default) the settings in bank 1
is used. If closed (bridged) the settings in bank 2 is used.

Evaporator brine flow switch
This connection is used to enable a flow switch to ensure pumps are running before compressor start. If this
signal is open, the product cannot start or will stop if running.

Outputs

Common alarm
If this connection is open, it indicates that the product is in an alarm state. If the connection is closed, there
is no active alarm-conditions.

Common trip
If this connection is open, it indicates that the product in in a trip state and is stopped. If the connection is
closed, there is no active trip-conditions

Ready to start
If this signal is open, it indicates that the product is not yet ready to start. This could be due to a trip condi-
tion or a countdown timer.

If this signal is closed, the product is ready to start when receiving the remote start order signal.

3.3.3 Sensor and signal test

The signal test is a check to ensure that all signals from sensors and to the control components are in work-
ing conditions. The unit has been factory tested, this test is only to validate that no wires came loose during
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shipping or handling.

You will need electrical power supplied to the product for this test. Once the system is powered up, you will
need to check and measure signal from electrical cabinet to 4 main components.

1. Power off the unit (switch off main breaker)

2. visually inspect the product for loose plugs or cable connections

3. Open the control cabinet and ensure that no wires looks visible loose

4. Ensure all the Ethernet cables are fully seated in the switch and in the PLC.

5. Power on the unit (switch main breaker on) and wait for the touch screen to boot to the main page
6. Go to alarm log page and reset and clear all alarms

7. Go to monitor page and review all temperatures and pressures

Evaluate the values to see if they are within a realistic range

If a values is very low or high, or shows "XXX", this indicates a faulty connection

10 CHECKLIST

Drive
Motor
Electrical component mounted on the product

ooo|o

All external in/out on the terminal

The IO check list will come from the manufacturer and must be filled out and handed over as part of the
commissioning documentation. A copy of this checklist can be found in appendix A.4.

If the IO test is not done by the contractor (filled out and sent back to the manufacturer), the warranty will
be void.

3.3.4 HMI Settings Check

The settings check is concerning 2 components - HMI and Drive.

For the HMI settings, follow the appendix A.1 with the manufacturer’s documentation containing screen-
shots of each screen. There will be 2 different levels for the HMI settings.

Level 1 - mandatory settings that need to be entered

Level 2 - settings during SAT that either is a specific demand from the customer or has been agreed
between the contractor and the customer.

The HMI settings checklist will come from the manufacturer and must be filled out and handed over as part
of the commissioning documentation.

If the HMI settings check is not done by the contractor (filled out and sent back to the manufacturer), the
warranty will be void.
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3.3.5 Motor Rotation Check

The rotation of the motor needs to be checked to see if it is in the proper direction (as shown in figure 17).

Figure 17: Rotation direction of motor

» Ensure that no damage is done to the motor or the compressor while the motor rotation check is
carried out.

» Before start, ensure tight sealing of motor side coupling hub.
« Itis not required to run the motor at an increased speed to test the rotation direction.

« In case the direction is wrong, make sure to only correct it while the electric switch gear is secured so
as to prevent the motor from being switched on accidentally.

» The coupling guard should be in place during start up. This is for safety reasons.

» After rotation check is done, the coupling may be connected.

3.3.6 Electrical and control checklist

The following checklist should be completed during commissioning. The check list is presented as a table
in appendix A.6.

» Power supply

- Power supply terminals connected

- Power supply terminals tightened [nm]
+ Remote connections

- Remote start [Bridged | Unused (open) | Connected]
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- Flow switch [Bridged | Unused (open) | Connected]
- Emergency stop loop [Bridged | Unused (open) | Connected]

« Signal test

- All signals look realistic on monitor-page of controller [yes | no]

- No "xxx" is display in any value field [Yes | no]

 Controller settings

Controller alarm and trip settings adjusted to given application

Secondary media [Water | Glycol (Type+concentration)]

Evaporator low pressure trip value [bar]

Condenser high pressure trip value [bar]

o Motor rotation checked



OPERATION

4.1 START-UP CHECK

4.1.1  Electrical connection check

ATTENTION

Make sure all the electrical work carried out is according to standards (e.g. insulation, earthing, covers,
shielding).

4.1.2 Water circuit check

Ensure the proper running of cooling pumps and that the shut-off fittings in the circuit are in their operating
position.

4.2 OPERATING CONDITIONS

Itis recommended that the humidity level of the machine room is less than 90%. Higher humidity levels may
cause accelerated rate of corrosion and may even lead to an insulation failure. Furthermore, do note that at
altitudes greater than 1000 metres above sea level, derating of the motor takes place. Refer to appendix A.8
to calculate the maximum load permitted on the motor in relation to it’s nominal load.

Ambient Temperature | 40°C
Humidity 90%
Supply Voltage 400V £ 10%
Supply Frequency 50Hz + 5% *

Table 3: Machine room requirements

* Exceptions can be made.

4.2.1 Heat Exchanger Secondary Media

The secondary media used in the heat exchangers must adhere to the general recommendations by the
heat exchanger manufacturer. Acid-resistant steel is prone to forms of corrosion, e.g. intergranular corro-
sion, pitting corrosion, stress corrosion and biological corrosion. The chloride content of water can cause
corrosion in AISI 316L/ 1.4404 plate materials in a short space of time. When water is boiling, in particular,
it causes chloride precipitation and this can lead to corrosion at quite small concentrations. Other factors
causing a risk of corrosion are pH, the liquid’s flow rate, dirt on the plate, impurities, etc. The general recom-
mendations for secondary media quality can be seen in appendix A.7. The manufacturer is not responsible
for functionality issues arising due to deviation from general recommendations.
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4.3 FUNCTIONS

The following details the main function of the control system.

4.3.1  Remote or local operation

The products is capable of remote start using hardwired signal from outside the product. When this mode
is used the product will start by itself if both the remote signal is active and the start conditions within the
controller is satisfied.

As an alternative, it is possible to use local control or manual control. In local control, the product is
started manually using the start/stop-buttons on the touch panel. In manual control, the product is started
using the buttons on the touch panel but the capacity must be manually controlled from the controllers

page.

4.3.2 Capacity Control

The goal of the capacity control is to achieve the desired setpoint, whether media temperature or suction
pressure. The products capacity control system is divided into two subsystems; cylinder control and speed
control.

Cylinder control

When the product is started, it starts completely unloaded with only its crankshaft rotating and the oil pump
producing pressure. Once the oil pressure is adequate, the first bank of cylinders is loaded. The media tem-
perature or suction pressure is evaluated and the next cylinder bank is loaded if necessary. This continues
until all cylinders are loaded or the setpoint is satisfied.

During unloading, the same happens in the opposite direction. If the measurement value is too low,
the cylinder banks are unloaded one by one. When the last bank is unloaded, the unit is stopped until the
measurement value again exceeds the start condition.

Speed control

Speed control is not engaged until all cylinders has been loaded and the setpoint is not yet satisfied. Dur-
ing speed control, the rotational speed of the compressor is controlled by a PI-regulator using the media
temperature or suction pressure as feedback and the setpoint as reference.

If the speed is at the minimum value (usually 660 RPM) and the measurement value is still too low, the
speed controller is locked and cylinder control is released for unloading again.

Limits
The product is equipped with limitation function to avoid overload condition. In case the discharge pressure
(condensation pressure) gets too high, the speed controller will rapidly lower the speed to keep the unit

running and avoid a trip condition. In case of high motor amperage the cylinder controller will quickly
unload cylinder banks to keep the unit running without tripping.

4.3.3 Liquid Injection Control

The product’s expansion valve is controlled with respect to liquid level at condenser which is monitored by
alevel transmitter. This method is chosen to achieve lowest possible ammonia charge on the system (closed
loop), so the system has the charge complying with maximal capacity on the compressor. For more details
regarding matched ammonia charge on the product, please see the section of refrigerant charging (3.2.5).
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The controller regulates the opening degree of the expansion valve towards meeting the liquid level setpoint.

The liquid level can be monitored through the sight glass on the receiver. The approximate percentage of
liquid level with respect to the sensor is shown in figure 18.

The recommended set point for liquid level is 35%. It is key to ensure the expansion valve is regulating while
the product is running at 100% capacity. The range of operable liquid level setpoint is between 30% and
50%. If the expansion valve is open 100% in any running condition, increase the liquid level setpoint by a
couple of percentage at a time and ensure the expansion valve is open around 60-70%.

g
—
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=

—

Figure 18: Approximate liquid level with respect to the sensor

4.3.4 Oil Return System

The product’s oil return system is configured to be automatically operating while the product is running.
The system consists of:

One valve block containing sight glass, filter, solenoid valve, and needle valve.
One solenoid valve.

One oil ejector.

One oil switch (NO).

Three stop valves to separate the oil return system from the product.

The valve block is connected to the evaporator drop leg, which is the point of oil recovery. The solenoid valve
is connected to the discharge manifold of the compressor, which is the source of hot gas. The oil ejector hot
gas port is connected to the solenoid valve and the oil ejector oil suction port is connected to the valve block.
The oil ejector output port is connected to the oil sump (crankcase) connection on the compressor and the
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oil switch is located above the oil recovery connection on the evaporator drop leg to ensure that only oil is
returned to the compressor.

4.3.5 Standstill heating

Standstill heating ensures that the compressor oil is at working temperature after prolonged standstill. Keep-
ing the oil warm also lowers the amount of ammonia which can be dissolved in it. This ensures better lubri-
cation during compressor start.

The standstill heating works by enabling the oil heater whenever the motor is stopped. The temperature is
controlled by a integrated thermostat. If the temperature falls below 25°C during standstill, it indicates a
problem with the oil heater.

4.3.6 Compressor cooling

The compressor gets warm during operation, due to nature of the compression cycle. To keep the cylinder
heads and oil at a normal operation temperature, the compressor is equipped with a cooling system. When-
ever the oil temperature exceeds the threshold in the controller, a solenoid and a pump is started and water
is circulated through the oil cooler and head covers. This system is activated whenever the compressor
motor is running.

4.4 START-UP GUIDE

The following guide is used for normal day-to-day operation and assumes that the unit has been successfully
commissioned by a skilled technician.

1. Check the oil level is above 25 % in the sight glass

2. Ensure that all valves (Suction line, discharge line, oil return system and cooling system) are open
3. Log into the controller by pressing the padlock icon in the lower left corner of the screen

4. Check the alarm log-page for previous alarms.

If the alarm is no longer relevant (marked with "(0)") it must be cleared using the reset alarms-
button

If the alarm is active (marked with "(i)") it cannot be reset and the issue must be rectified before
the start can continue

5. Ensure that the secondary media (Glycol or water) is flowing in both evaporator and condenser
6. Start the unit

If the unit is set to remote start, release the signal from the main controller

It the unit is set to local start, press the start button on the touch panel

The color of the start button indicator shows the current state of the start.

Red The unit cannot start due to an alarm
Orange The unit is waiting for a timer
Yellow The unit is limited due to high motor amperage or discharge pressure

Green flashing | The controller has send a start signal to the motor and is waiting on feedback

Green The unit is running in normal mode
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Figure 19: Alarm log page

¢ I-Incoming - The alarm condition is active
* O - Outgoing - The alarm condition is no longer present

e A - Acknowledged - The alarm has been acknowledged by the user



TROUBLESHOOTING

4.7 TROUBLESHOOTING
The following section helps to solve common problems which the user may encounter when operating the
unit.

Problem Possible cause Possible solution

The wunit tripped but won't
restart. The start button indica-
tor is orange

The products is waiting on
a timer (see bottom of main
screen)

Wait until the countdown timer
is complete. This timer cannot
be shortened.

The wunit tripped but won't
restart. The start button indica-
tor is red

The product will not restart until
the trip condition is restored and
the alarm reset

Go to the alarm log page and
evaluate the trip alarm.

Numbers are highlighted or

flashing in red or yellow colors

The unit is at an alarm limit (yel-
low) or close to a trip condition
(red)

If the problem occurs on the con-
denser or evaporator side, eval-
uate if sufficient flow is avail-
able and ensure the correct ap-
proach temperature. If the prob-
lem occurs at the motor, evalu-
ate the condenser flow and ap-
proach temperature.

The evaporation pressure is
lower than normal or expected

The unit could be low on refriger-
ant

ensure the ammonia level is be-
tween the two sight glasses when
running full capacity.
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5 MAINTENANCE AND SERVICE

5.1 OVERVIEW

The below matrix sheet shows an overview of spare part kit that need to be used depending on the revolution
of the compressor. It is a tool for planning and preparing a service or maintenance. Overhaul of the M
compressor is divided into 2 groups depending on which continuously revolution of the compressor or the
year between overhauls.

» Revolutions max 1200 RPM continuously or 2 years
 Revolutions max 1500 RPM continuously or 1 year

The spare part kit is divided into 4 spare part kit for each product model. This can be seen in the service
matrix shown in figure 20.
5.1.1  Example of choosing overhaul kit

An mCHILLER FUGU960R has been running 5678 hours with a max of 1100 RPM within 8 months.
Solution: NONE. You can run up to 16000 hours or 2 years

An mCHILLER FUGU960R has been running 15678 hours with a max of 1100 RPM within 20 months.
Solution: Overhaul kit M960-1
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