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I. Haskris Contact Information

Normal Business Hours
Contact Haskris with any questions about a unit and/or the information in this manual. Haskris has a

team of engineers available to answer questions, troubleshoot issues, or provide supplemental
information as needed.

Please have the serial number of the Haskris unit so we can provide prompt assistance.
Availability: Monday thru Friday 8:30am to 5:30pm (central US time)

Phone: 001 847 956 6420

Email: service@haskris.com or sales@haskris.com

After Hours Urgent Support

Details: Outside of normal Haskris business hours, Haskris engineers can be reached for urgent
support.

Applicability: This support applies for chillers during the warranty period or for chillers that have an
active, paid full service and maintenance contract through Canon and/or Haskris.

Availability: Monday thru Friday 5:30pm to 8:30am (central US time) and 24/7 Saturday thru Sunday

Phone: 001 847 279 4955

service@haskris.com
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I1. Installation: Confirm MRI Model and Haskris Chiller Model

MRI Model

Details: Confirm the MRI model and confirm the gradient coil version (if applicable). Contact Canon
for assistance.

Chiller Model

Details: Haskris provides several chiller models for cooling Canon MRIs. Use the MRI and gradient coil
information to identify the appropriate chiller model. These instructions include applicable information
for each model.

Canon MRI Model Haskris Chiller Model
Galan
OPC24
Orian STD/XGO
Orian STD
OPC15
Fortian
Elan OPC12

Modified Chiller Models
Details: In some cases, a modified chiller may be provided by Haskris. This is done in exceptional
situations to mitigate risks of site locations with certain limitations. These modifications can include
but are not limited to:

e Alternative dimensions

e Alternative electrical designs

e Alternative air flow configurations

Consult Haskris if there are questions about the capabilities, requirements, or design intention of a
specific unit.

service@haskris.com
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II1. Installation: Foundation, Vibration, Elevation, Clearances,

Transportation

Foundation

Comply with all local codes for proper anchoring and vibration isolation.

The chiller must be installed on a level foundation.

The foundation may be concrete, roof curb, or perimeter beam system depending on the
needs of the site.

Use of a level roof curb or perimeter beam system requires the specifying engineer to identify
all necessary materials of construction, thickness, and additional bracing or supports.

The chillers are built on a base and the base has a mounting flange along the long sides of the
chiller. The whole span of the mounting flange must be supported by the foundation.

See the diagrams below for mounting hole locations.

Point load at each mounting location is 200 Ibs. or less.

[97cm]  [106cm]
38.3in 41.8in

6X @ .6in[1.6cm] THRU_/

Mounting Hole Locations for Non-OSHPD Sites — OPC12, OPC15
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Vibration

e The chiller does not require vibration isolation on the mounting for the chiller to operate
normally.
e The motors in the chiller are hard mounted to the metal structure of the chiller. They are not
internally isolated.
e It is common for the chiller to be hard mounted directly to a pad on grade, roof curb, or
perimeter beam system.
e If vibration transmission to the building structure is a concern, an engineer should provide a
detailed specification for vibration damping.
e There are two common approaches
o Rubber or synthetic pads between the chiller and the mounting
o Spring vibration isolators. These cannot be installed directly between the chiller and the
mounting. The chiller must be mounted on a perimeter beam. The spring vibration
isolators can be installed between the beam and the mounting.

OSHPD: If OSHPD compliance is required and isolators are used, the spring isolators must comply
with Haskris OSHPD OSP-0673 file.

Brands: Mason Industries and BRD Noise and Vibration control both make good products for vibration
isolation.

service@haskris.com



mailto:service@haskris.com

THASKRIS

Elevation Difference

For chillers located at a Aigher elevation than the MRI
e The maximum recommended height difference is 70 ft (21.3 m).

o The maximum height difference is based on several factors including the maximum inlet
water pressure for the MRI, normal water pump discharge pressure, and pressure
losses in the piping to the MRI.

o Consult Haskris if there are questions or if additional analysis is needed.

For chillers located at a /ower elevation than the MRI

o Itis best if the height difference can be less than 32 ft (9.8 m).
This height difference corresponds to approximately 1 atm of pressure.
The reservoir in the Haskris chiller is closed but not sealed. It is open to atmospheric
pressure.

o Limiting the height difference ensures that atmospheric pressure on the fluid in the

reservoir can suspend the recirculating fluid in the external piping.

e Consult Haskris if there are questions or if additional analysis is needed.

Clearances

Purpose: Clearance specifications serve two purposes. Proper clearances ensure fresh air flow
through the air-cooled condensers for heat rejection to ambient air. Proper clearances ensure access
for service and maintenance activities.

e See the diagrams below showing recommended clearances.
e Air flow is horizontal into the chiller and vertical out of the chiller.
e Maintain an unobstructed space for free air discharge above the chiller.
e Consult Haskris if clearances will be smaller than these recommendations. Haskris will evaluate
individual site conditions as needed to ensure proper operation.
e Avoid areas where a heat source will discharge heat towards the chiller.
o Examples: condenser vents, heating exhaust, etc.
e Avoid areas where debris may accumulate on the condenser.

service@haskris.com
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Clearance Recommendations — OPC12

.

<— AIRINTAKE

OPC15

Clearance Recommendations

Page 11 of 49 Email: service@haskris.com
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Clearance Recommendations — OPC24
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Transportation

e Transport the chiller using the fork pockets or rigging lift points. Ensure forks are past the
chiller center post.

e If rigging the chiller, lift only from the points shown below. Proper rigging technique, including
spreader bars, is critical to avoid damaging the chiller.

e Do not remove any panels from the chiller during the rigging process.

e See below for rigging points.

2% B2.0in[5em] THRU
LIFTING CLEARAMCE HOLES

service@haskris.com
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IV. Installation: Line Sizing, Piping

Line Sizing

Call Haskris for help: Haskris is available to review pipe runs, pressure drop, etc. and make
recommendations for individual sites.

o If the total straight pipe length is less than 375 ft (114.3 m) use 1-1/2"” nominal pipe size (ID).

o If the total straight pipe length is less than 1,400 ft (426.7 m) use 2” nominal pipe size (ID).

o If the total straight pipe length is greater than 1,400 ft (426.7 m) consult Haskris for
assistance.

service@haskris.com
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Piping
e Comply with all local codes for proper piping.
e Use type L copper piping and non-ferrous materials.

o Do not use black steel, cast iron, or other similar piping materials.

o PVC or CPVC piping materials have "fair" or "not resistant" chemical compatibility with
propylene glycol. This means that PVC or CPVC may weaken, soften, and/or swell over
time. Haskris does not recommend using PVC or CPVC piping with propylene glycol.
Contact Haskris for further information.

e Insulate external piping.
e Terminate the beginning and ends of hard runs with flexible connectors or vibration isolators.

o Do not use any products containing black steel, cast iron or similar piping materials.

e Ensure piping is clean and free of flux at solder joints.
e Install manual ball valves at high points in the piping to facilitate purging air while filling the
lines.

o Automatic purge valves may be used, but isolation ball valves must be installed before
the purge valves.

o Purge valves must be closed during normal operation.

o This ensures the piping can be fully sealed from atmospheric pressure.

o Install drain valves at the base of every rise for emptying the lines.
e Install a heat trace on piping exposed to temperatures below +20°F (-6.7°C).

o Cover heat trace with closed cell UV resistant insulation.

o Power the heat trace from a dedicated disconnect.

o Heat trace is specified to provide additional protection against freezing in a scenario
where the chiller loses power during extremely cold ambient conditions for an extended
period of time.

e Label supply and return lines over insulation with arrows indicating flow directions.

o Install isolation ball valves on inlet and outlet connections near the MRI cooling cabinet.

e Install isolation ball valves on the supply and return connections at the chiller.

o Install flush ports with isolation valves after the supply and return ball valves.

e Sleeve and insulate pipe penetrations through all roof and/or walls.

e Install a loop of reinforced opaque hose between supply and return connections in equipment
room for flushing.

e After the lines are flushed, connect the lines in the equipment room to the indoor heat
exchanger.

service@haskris.com
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Devices that are not recommended: Haskris does not recommend that any of the following are used

in the piping system.
Chemical feeder systems

Expansion tanks

Electronic regulation or shut off valves

Haskris
OPC

Pressure

gauge
Far
)

DS

Outside ‘ Inside

Ajr purge
valves at

high point
in piping
=

]

o

_‘_

Isolation ball
valves with

e

>

Piping Drawing

Drain valves at low
point in piping

service@haskris.com



mailto:service@haskris.com

TJASKRIS

V. Installation: Electrical, Remote Control Panel, Connection to

Indoor Heat Exchanger

Electrical

e Comply with proper local electrical codes.

e Contact a licensed electrician to perform the electrical installation.

e See the applicable Haskris cut sheets and/or chiller nameplate label for electrical ratings.

e The electrician should verify that the wiring is adequate in the installation area.

e Do not mount or support any electrical service disconnect directly to the chiller.

e Use flexible conduit from service panel disconnect through pilot hole to main electrical panel.

¢ Do not use rigid conduit at chiller.

e The base of the chiller has several openings where incoming electrical can be brought into the
chiller.

Electrical connection: Use a dedicated service disconnect and time delay circuit protection (fusing or
circuit breaker). Connect incoming electrical to L1, L2, L3 on the distribution block in the main
electrical box.

Energizing the service: Electrical power must be applied to the chiller at least 12 hours in advance of
start-up. This energizes the crankcase heater and drives out any accumulated liquid refrigerant in the
compressor.

service@haskris.com



mailto:service@haskris.com

TJASKRIS

Phase monitor: A phase monitor is built into the chiller. This checks that incoming voltage, phase
sequence, and other electrical characteristics are correct.

Phase monitor type 1 has blue adjustment knobs and a single indicator light. Refer to the fault
indicators provided on the phase monitor and contact a licensed electrician to correct any faults.

LED STATUS

STATUS

F4ulub o)

NORMAL
(RELAY ON)

RESTART
(DELAY)

om>

REVERSAL

LOSS/UB
(UNBALANCE)

LOW VOLT
(UNDERVOLTAGE)

HIGH VOLT
(OVERVOLTAGE)

Phase monitor type 2 has screen that displays line-line voltages across all 3 pairs of incoming

electrical power.

R-K Electronics, Inc.
Mason, OH USA
www.rke.com

SUPPLY NO C NC
6

7812 B+SA

service@haskris.com
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Remote Control Panel

Purpose: The remote control panel is an identical mirror of what is displayed on the chiller’s built-in
controller. This allows the user to see the status and details of the chiller without going outdoors or
opening the electrical boxes.

Location: The control panel is shipped inside the chiller near the pumps. The provided cable is also
inside the chiller.

Installation: Mount the remote control panel on a wall indoors. See the templates on the next page.
Standard cable length: Standard chillers include a 150 ft (45.7 m) cable to connect this remote

control panel with the outdoor chiller. Use the RJ12 plug provided on the cable to connect the remote
control panel to the outdoor chiller.

Non-standard cable length: Optionally, some chillers may include a cable longer than 150 ft (45.7 m).
In this case, the remote control panel is mounted on an electrical box. Connect the three wires on
the cable to #2 (GND), #3 (TX -), and #4 (RX +) inside the box. Use the provided power cord and
plug to connect the box to 115V electrical from a wall outlet.

Cable rating: The cable provided by Haskris is CMX rated.

service@haskris.com
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Template for Mounting
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Connection to Indoor Heat Exchanger

Purpose: Some chiller systems come with a Haskris indoor heat exchanger, model WW3 or WW4. For
these systems, wiring the OPC to the WW3 or WW4 ensures that Haskris will get remote notifications
of heat exchanger faults.

Installation: Refer to the WW installation instructions for details.

service@haskris.com
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VI. Installation: Piping Flush, Purge, Glycol Mixture, Filling

Piping Flush

Purpose: It is common for the construction process to leave debris in the piping between the chiller
and the MRI. This must be cleaned out of the piping prior to startup.
To flush the piping, follow procedure below.
1. Close supply and return ball valves.
2. Remove caps from flush ports and connect external water hose to each flush port.
Flush piping with external water until water runs clear.
Close return side flush valve and apply 100 psi gas for 30 minutes to check for leaks.
Repair any leaks and perform flush again.

v hw

Piping Purge

Purpose: The piping should be purged of the fluid used for the flush. This ensures a clean piping
system that is not contaminated.
To purge the piping, follow procedure below.

1. After a successful leak check, open all drains including those installed on piping rise.

2. Use compressed air or nitrogen to eliminate water from lines.

3. Close all drains and purge isolation valves.

service@haskris.com
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Glycol Mixture

Purpose: Glycol is required to resist freezing. Freezing risk is not only relevant in cold ambient
conditions. The evaporator in the refrigeration circuits can get cold enough that there is freezing risk.

Glycol type: Use pure, lab-grade glycol. Haskris strongly recommends propylene glycol. Ethylene
glycol is acceptable but not recommended because it is toxic.

Brands: DOWFROST is a common, high-quality product. Haskris also sells glycol. Contact Haskris for
pricing if needed.

Water type: Use drinking/spring water. If a technical specification is needed, refer to ASTM D1193-91
Type IV water.

Mixture: Use a refractometer to verify glycol mix percentage of 35-40%.

Responsibility: The end-customer’s or site’s project team, contractors, or parties other than Haskris
are responsible for providing the fluid, filling the system with the fluid, and providing additional spare
glycol to top off the system.

Volume: Use the table below to estimate what volume of water and glycol fluid will be needed.
Take the volume for the built-in reservoir and add the volume for the piping.

Multiply the volume for the piping according to the length of piping.

For example, if the piping length is 200 ft, multiply the volumes by 2.

Water Volume Glycol Volume

25 gal Built-in Reservoir | 15 gallons 57 liters | 10 gallons 38 liters

Water Volume Glycol Volume

100 ft of 1-1/2" ID Pipe | 9 gallons 34 liters | 6 gallons 23 liters

100 ft of 2" ID Pipe 15 gallons 57 liters | 10 gallons 38 liters

service@haskris.com
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Fill the Reservoir

Purpose: The reservoir in the chiller is open to atmospheric pressure. Filling the reservoir separately
from the piping will help ensure a smooth startup.
To fill the reservoir, follow procedure below.

1.
2. Remove the cap from the top of the reservoir.
3.

4. Replace cap after filling.

Close supply and return ball valves.

Fill the reservoir with glycol mixture.

Fill the Piping

Purpose: The piping must be full of fluid and all air must be removed from the piping. Filling the
piping separately from the reservoir will help ensure a smooth startup.
To fill the piping, follow procedure below.

1.
2.

Verify supply and return ball valves are closed.
Remove cap from supply flush port and connect fill hose. Connect the other end of the hose to
external fill pump.
Remove cap from return flush port and connect hose. Place the other end of hose in a bucket.
Open the supply and return side flush valves and energize external fill pump to fill piping with
glycol mix.
When glycol mix begins to drain from return flush port, close the return side flush valve and
replace cap.
Use air purge valves at high points in the piping to allow air to escape while fluid continues to
fill the piping.

a. Open one purge point at a time.

b. When glycol mix comes out of the purge point, close air purge valves or isolation valve

to seal the piping from atmospheric pressure.

After all purge points are sealed, close the supply side flush valve, deenergize external fill
pump, and replace caps.
Open both supply and return ball valves.

service@haskris.com
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VII. Installation: Final Checks

Phase Monitor

Check: If the voltage and phase from the service disconnect is correct, the phase monitor should
have a solid green LED or display ON.

If the phase monitor has a red LED or another visible fault, contact a licensed electrician to correct
the fault.

Controller Faults

Check: Press the ﬂ button on the controller. The screen should say NO ALARMS. If any faults are
described, consult Haskris to resolve these.

service@haskris.com
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Pre-Startup Checklist

Directions: Email completed checklist to service@haskris.com at least 10 days in advance of start-up.

Model: Serial Number:
Site Name: Address:

Requested Start-up Date:

Location:

a
a

Unit is securely mounted and level.
Minimum of 72" clearance exists on condenser sides of the unit, minimum of 36" clearance
exists on non-condenser sides of the unit, and space above unit is unobstructed.

Fluid Connections:

(M

cooopDo

All piping is of non-ferrous materials and complies with local codes.

All piping is sealed and not open to atmospheric pressure.

All fluid connections are insulated.

Isolation/purge ball valves are installed on supply and return connections.
Beginning and end of hard pipe runs are terminated with vibration isolators.

Purge valves or hose bibs are installed at high points for purging air from the lines.
Drain valves are installed at the base of every rise for emptying the lines.

Heat traces are properly installed on all piping that will be exposed to temperatures below
20°F.

Electrical Power:

a
a

a

Incoming voltage and circuit breaker size for incoming power match unit's nameplate.
Confirm proper electrical power and phase by checking the phase monitor’s status
indicator.

Incoming power will be uninterrupted so that compressor crankcase heater(s) will be
energized for a minimum of 12 hours immediately prior to start-up.

Nominal Power: CHECK NAMEPLATE
Record Voltage at L1-12 Confirm and Record Size of Time
Disconnect L2-L3 Delay Breaker (Fusing) Supplying
V) L1-L3 OPC(A)

Communication Wiring:

a

a

Unit is wired to remote control panel, and the remote control panel displays a mirror of the
unit's controller display.
Unit is wired to the WW indoor heat exchanger (if a WW was provided with this system).

service@haskris.com
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Fluid fill:

a
a
a

Piping has been flushed with external water until water runs clear.

100psi gas has been applied to piping loop for 30 minutes to check for leaks.

Glycol concentrate, provided with the OPC, has been diluted with drinking/spring water to
achieve a 35-40% glycol/drinking water solution.

Tank and entire piping loop have been filled with 35-40% glycol/drinking water solution,
and piping loop has been purged of air.

Additional propylene glycol/drinking water solution is on-hand for service contractor to top
off system when start-up is performed.

Piping has been checked for fluid leaks.

Installation Completed By (Please Print):

Company: Phone: Email:

Name:

Signature: Date:

Title:
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VIII. Optional Modbus or BACnet Communication Capability

Building Management System

Purpose: Some facilities have centralized building monitoring systems (BMS). This requires a physical
wire connection point between the chiller and the BMS. This also requires that the controller in the
chiller be configured to communicate according to the configuration of the BMS.

Haskris Capability

e The standard Haskris chiller design is not capable of providing a connection point to the BMS.

e An additional controller must be added to the chiller to provide available connection points for
the physical wire connection. This additional controller contains all necessary software
licenses to communicate via BACnet.

e Haskris can provide this as an optional addition to the standard design.

Implementation

e If Haskris is notified within 2 week of shipment, Haskris can build the necessary modifications
into the chiller at our factory.

o If this capability is needed after-the-fact in the field, contact Haskris for pricing and assistance
with performing the necessary modifications.
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Physical Connection

Controller: Chillers with BMS communication capabilities have 2 controllers.

e For OPC12 and OPC15, the controller for the BMS communication is in a separate smaller
electrical enclosure, not the main electrical box. Wire connections need to be made with the
controller in the smaller electrical enclosure.

e For OPC24, the controller for BMS communication is in the high voltage box, not the low
voltage box. Wire connections need to be made with the controller in the high voltage box.

Wiring: There are 2 options, 3-wire RS-485 (MSTP) or ethernet TCP/IP. If 3-wire RS-485 is used,
connect wires to TX-, RX+, and GND terminals on the ]3 Disp. port (red below). If ethernet TCP/IP is
used, connect an ethernet cable to the RJ45 port (blue below).

IIIOJ

J5 CAN

Connection Points for BMS
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Settings Configuration

Purpose: The communication settings in the controller must be aligned with the details of the BMS at
the site.
To configure the communication settings, follow procedure below.

1.

v A WD

9.

Access the Service menu

Press the or buttons to highlight Communication

Press the button

If the top of the screen does not say Communication, press the or ¥ buttons until it does

Press the button to move the blinking cursor and select the appropriate communication
option.

a. BACnetIP Ethernet

b. ModbusIP Ethernet

c. BACnet RS-485

d. Modbus RS-485

Press the button to return the blinking cursor to the top left corner
Press the or buttons to access the associated settings based on the selected option

Press the button to move the blinking cursor around the screen. Press the or
buttons to adjust settings. There may be multiple pages of settings including the IP address if
applicable.

a. To access the IP address settings, press the and ﬂ buttons simultaneously for
several seconds, the screen will change

b. First release the button and second release the B button

c. Arrow down to SETTINGS, press the button

d. Arrow down to TCP/IPv4 SETTINGS, press the button

e. Press the button to move the blinking cursor around the screen. Press the or
buttons to adjust settings.

f. Press the button to return the blinking cursor to the top left corner
After making all changes, power cycle the controller for the changes to take effect

10. Contact Haskris for support

Baud Rate Support

Note: When 3-wire RS-485 is used, baud rate is supported up to 57600.
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IX. Startup

Phase Monitor

Purpose: A phase monitor is built into the chiller. This checks that incoming voltage, phase sequence,

and other electrical characteristics are correct.

Types: There are 2 types of phase monitors used.

Type 1 Operation: The phase monitor is factory adjusted by Haskris according to the proper electrical
settings for the chiller. Do not adjust the knobs on the phase monitor without discussion and

approval from Haskris.

The phase monitor will show a solid green LED if the voltage and phase from the electrical service
disconnect is correct. If the phase monitor has a solid or flashing red LED, contact a licensed

electrician to correct the fault.

e Reversal is caused by the 3 lines being in an improper sequence.
o To correct a reversal, switch any 2 of the 3 line connections.
o Always make this switch in the wiring of the electrical service disconnect, not the chiller.
e Loss/unbalance is caused by a percentage difference in voltage between the 3 lines relative to

each other.

e Undervoltage is caused by a percentage difference in voltage between the 3 lines compared to

the line-line voltage knob setting.

e Overvoltage is caused by the voltage between the 3 lines being more than 10% over the line-

line voltage knob setting.

LED STATUS

STATUS

ZmmaIe

NORMAL
(RELAY ON)

RESTART
(DELAY)

om>x

REVERSAL

LOSS/UB
(UNBALANCE)

LOW VOLT
(UNDERVOLTAGE)

HIGH VOLT
(OVERVOLTAGE)
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Type 2 Operation: The phase monitor communicates many variables with the chiller’s controller.
Settings are configured by Haskris according to the proper electrical settings for the chiller. Do not
adjust settings without discussion and approval from Haskris.

The phase monitor will show ON if the voltage and phase from the electrical service disconnect is
correct. If the phase monitor displays a fault, contact a licensed electrician to correct the fault.
e "Bad Rotation” is caused by the 3 lines being in an improper sequence.
o To correct a reversal, switch any 2 of the 3 line connections.
o Always make this switch in the wiring of the electrical service disconnect, not the chiller.
e “Phase Loss” is caused by 1 phase being more than 30% below the line voltage selection
e “Imbalance” is caused by 1 phase being lower than the average voltage by more than a set
percentage.
e “Voltage Low” is caused by the average voltage being less than a set undervoltage
percentage.
e “Voltage High” is caused by the average voltage being more than a set overvoltage
percentage.

3 4 5 DPM-
MRTU

A-B E-C C-A
471 471 471 ON

R-K Electronics, Inc.
Mason, OH USA

I<o

g!‘ www.rke.com

SUPPLY NO C NC
67812 B+SA
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ON/OFF Switch

Location: The chiller has a rotary ON/OFF switch located on the outside of the electrical box with the
main controller.

Operation: Rotate the switch to make the chiller run when in the ON position (horizontal) or stop
when in the OFF position (vertical). If a fault occurs, turning the switch to OFF and then back ON will
reset the fault.

Auto Restart: If there is a power outage or an external interruption of power to the chiller, the chiller
will stop immediately. As long as no components are damaged as a result of this event, when the
power is restored, the chiller will automatically resume normal operation.
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Pump Priming

Purpose: All fluid is removed from the pump head prior to shipment from Haskris. When starting the
pump, it needs to be filled with fluid. This process is called priming the pump.

When the reservoir is full, the pump suction line is “flooded”. In some cases, this flooded suction will
automatically prime the pump. When the chiller is turned ON, the pump will run. If the controller
display shows the pump generating pressure, then the pump is primed.

If the controller display shows a low pressure <10 psi, then the pump did not automatically prime.
Follow the procedure below.

1. Identify the priming plug on the face of the pump head

SRUNDFOS S
o S

2. Use a 10mm hex or Allen wrench to loosen the priming plug slightly. The plug should remain
threaded into the port, but air and liquid should be able to escape.

3. Allow air and a small amount of fluid to escape

4. Tighten the priming plug
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Pump Supply Pressure

Purpose: The chiller uses a centrifugal pump. For the pump to run properly it needs some restriction
in the piping system to push against the pump and generate pressure. If this does not happen the
chiller may stop and show a fault.

Location: The chiller has a valve that can be used to adjust pump pressure. The valve type and
location may vary depending on the model and when it was built.

e The valve may inside the chiller on the return line

e The valve may be inside the chiller on the supply line

e The valve may be outside the chiller on the supply line

Operation: To increase the pressure, follow the procedure below.
1. Identify the adjustment valve. If the valve is a ball valve, the handle has been removed. It
may be wrapped in insulation.
Start by closing this valve approximately halfway.
Cycle the ON/OFF switch on the chiller.
Observe the pump supply pressure on the controller display.
Close the valve to increase pump supply pressure.
Continue cycling the ON/OFF switch and adjusting the valve until you achieve a consistent,
appropriate pressure.

ok wWN

Contact Haskris for help: Haskris is available to review pressure adjustments.
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Pump Rotation Direction

Purpose: The pump motors must rotate the correct direction to provide proper pressure and flow.
Haskris confirms proper rotation direction prior to shipment. The phase monitor is configured to be
the primary check on rotation direction. Typically, no other verification is necessary for the pump
rotation direction.

However, if there is any question about the rotation direction of the pumps there is an indicator on
the motor.

Location: The indicator is attached to the endcap of the motor. The indicator is not permanently
attached. If you do not see it, someone may have removed it intentionally or by accident.

Operation: Only check the indicator when the pump is running.
e If the indicator shows black, the rotation direction is correct.
e If the indicator shows white, the rotation direction is reversed.
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X. Controller Display

Main Display

H:EE TSR Y =S A die—— Units of Measure
Status ° D H'
TemrF FumpF
Supply Set Value —¢ =L! =i P+ S7$#e+— Pressure — Supply
Present Value — Supply —+e Fi=# It F+ 7 H#eo Pressure — Return
Present Value — Return —te FM%*  11°%
Ambient Air Temperature —te HmME  S9°F

Operation: The main display shows the most important details about the chiller’s operation.

Status The current state of the chiller

Supply Set Value The desired temperature for the water/glycol mixture flowing to the
MRI

Present Value — Measured supply and return water/glycol temperatures

Supply/Return

Pressure — Supply/Return Measured supply and return water/glycol pressures

Ambient Air Temperature Measured air temperature around the chiller

Status Modes: The status modes briefly describe if the chiller is operating normally or if there is
something preventing it from normal operation.

ON-Startup The ON/OFF switch is in the ON position, indicates the chiller is beginning
operation. Appears while the chiller is initially working to control temperature.

ON-Running | The ON/OFF switch is in the ON position, indicates the normal running of the chiller
once pv=sv is achieved

On-eco The ON/OFF switch is in the ON position, indicates less cooling is required so fewer
refrigeration circuits are running

OFF->Switch | The physical ON/OFF switch is in the OFF position

OFF->Alarm | An alarm or fault occurred and stopped the chiller

OFF->Keypad | A virtual ON/OFF switch on a controller screen is in the OFF position. This is only
accessible in the service menu access.

OFF>BMS The site’s BMS is connected to the chiller and sending it a signal to be OFF
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Adjusting Set Value (sv)

Operation: Set Value is the only adjustable value on the main screen. Note that Haskris limits the
range of adjustment. This is intended to prevent an improper adjustment that lead to inadequate
cooling for the MRI.

To change the setting, follow the procedure below.

1. To change the value, press the button to move the blinking cursor to the value
2. Press the or buttons to adjust the value
3. Press the button to move the blinking cursor to the top left corner

Units of Measure

Purpose: Several combinations of units of measure are available depending on what is most useful.
The following units of measure are available:

e CAN (°C, psi, GPM)

e UK (°C, bar, IGM)

e USA (°F, psi, GPM)

o SI (°C, bar, LPM)

To change the units of measure, follow procedure below.
1. Begin on the main display
2. Press the @ button on the controller
3. Press the or buttons to highlight Settings
4. Press the button to go into that menu section
5. Press the or buttons until you see Unit of Measure Zone

se3=Lre Sane

L0egree, Pressure.Flow?
CHHC® Car=1. GPM2

6. Press the button to move the blinking cursor around the screen
7. Press the or a4 buttons to select different units of measure
8. Press the button several times to return to the main display
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Faults

Identify if there is a fault: The E button will flash red when there is a fault.

Display faults and details: Press the ﬂ button to see fault descriptions.

armLsa 1. Bl e—— # of simultaneous faults

Description =———eo| 0y lisuid level
inh Lhe tank

p— Time and date stamp

Description: Provides information about the specific fault.

Multiple faults: If only 1 fault is active, you will see 01 of 01. If multiple faults occur before the faults
have been cleared, you will see ## of ## in the top right-hand corner. At the bottom you will see a
time and date stamp HH:MM DD/MM/YY

iH-:-l-:I alarm Eea Lo
Fesel. a3ll alarms

""| Fresz= EWMTER
for HLARM HISTORY

Fault Reset: Press the or buttons until you go past the last active fault, you will see this

screen which explains how to reset faults. Press and hold the E button for a few seconds to reset
faults.

Fault history: When the screen says NO ALARMS, there are no faults currently. Press the button
to see the fault history if needed.
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Start and stop: In the bottom right-hand corner, certain faults will display “Start” or “Stop”. Start
indicates when the fault occurred. Stop indicates when the fault was cleared.

Description

Common Faults

Log #, higher number is more recent

-

RCom1lng Fawer

See Fhase monitor
Lo diagnose

au

&— Time and date stamp

Wording

Explanation

Notes to Resolve

Incoming power
fault

Phase monitor detected
improper power

Check the phase monitor in the high voltage electrical box, see
the LED status light and fault codes

Liquid level
warning

Liquid level below upper
threshold

This is a warning, check for a leak and add fluid so the level is at
the fill line

Low liquid level

Liquid level below lower
threshold

Check for a leak and add fluid so the level is at the fill line

Pump low Pressure sensor reading low Confirm pump is primed and check ball valve adjustment
pressure oh pumping circuit

Pump high Pressure sensor reading high Inspect external piping for a restriction to flow. All external shut
pressure on pumping circuit off valves should be fully open. All filters and strainers should be

clean.

High fluid return
pressure

Pressure sensor reading high
on return line

Check the internal wye strainer on the return of the chiller, clean
the strainer screen

Pump high amp
draw

Pump overload contact opened

Reset alarm, check overload, measure pump amp draw

High refrig press

Pressure sensor reading high
on a refrigeration circuit

High refrig safety
switch open

Pressure safety switch on a
refrigeration circuit opened

Confirm the fan is spinning and check the condenser for debris or
blockage that could reduce air flow

Low refrig press

Pressure sensor reading low
on a refrigeration circuit

Contact Haskris for diagnostics and troubleshooting
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Access Service Menu

Purpose: A separate Service menu is locked behind a password. This gives access to hidden displays
and some override controls. Entering the password enables advanced options to interact with the
chiller.

To access the Service menu, follow the procedure below.

Password: 6420

1. Begin on the main display

2. Press the @ button on the controller

3. Press the or buttons to highlight Service. Press the button 2 times.
4. Press the or buttons to change 1 digit at a time

5. Press the button to move the blinking cursor

6

7

. Press the button to enter the password
. You will see the Service menu

Service

-
@ 1. Selroints

= 2. Overrides
Eﬂ 3. Hlarm Clear

8. Press the g button several times to return to the main display
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Logout of Service Menu

Notes: When you have completed using the advanced capabilities of the Service menu it is important
to logout.
To logout of the service menu, follow the procedures below.

1.
2. Press the @ button on the controller

3.

4. Press the or buttons to highlight Logout. Press the button 2 times.

Begin on the main display

Press the or buttons to highlight Service. Press the button.

Capabilities in the Service Menu

Purpose: There are additional main displays that give the following abilities:

Observe detailed refrigeration data
Override refrigeration circuits ON or OFF
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Observe Detailed Refrigeration Data or Force a Specific Circuit to Run

Purpose: The chiller has sensors to monitor the following refrigeration conditions for each
refrigeration circuit using the screen below.

Override Lock Present Value — Supply Status
l

&, 94 g
C

g .
SubCon] -
SUctP o -
SUFerH
O=scaT
Hol.Ga=
Farnsed

1
nana
-

¢
i Tt et |
Fi—

=== -

|
o
=

i
( ]

— Indicates compressor running

Circuit 2 — Conditions = — Circuit 1 — Conditions

[y
[y

IR i N LY T
i B b b - i
i C = g N LY ]
- b g -

Operation: The detailed refrigeration display shows more about the chiller’s operation.
e CondP: Refrigerant head pressure in the condenser.
e SubCool: Refrigerant subcooling in the liquid line
e SuctP: Refrigerant pressure in the evaporator
e SuperH: Refrigerant superheat in the compressor suction line
e DscgT: Refrigerant temperature in the compressor discharge line
e HotGas: The % to which the hot gas bypass valve is open
e FanSpd: The % to which the EC fans are at their max speed
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It may be necessary for preventative maintenance or service to force a specific refrigeration circuit
ON or OFF.
To force a specific refrigeration circuit to run, follow the procedure below.

1. Access the Service menu

2. Press the button until you see the main display

3. Press the button to move the blinking cursor to the symbol of the circuit you want to
override

4. Press the button to unlock this symbol, it should look like this @
5. Press the button to move the blinking cursor to the ON/OFF status of that circuit
6. Press the or ¥ buttons to force that circuit to be ON or OFF

Both Overrides Locked Circuit 1 Override Unlocked

Override ON

BEcoftf PFu 18% gloff ot Pw 11% el1lCOH
171#]| CondP { 173# 165#| CondFP { 170#
HF | SubCool - HF AF | SubCool HF
132#| SuctP { 131# 1232#| SuctP { 135#
2F | SuFrerH - 2F AF|SuFrerH - 2F
forf| O=scaT 4 F2F 21¥| DO=caT 1 E1F
2o% |HotiGas 4 35% J2% |HolGas 4 35%
H% |FanSed - 15 H% |FanSed A 5 Jerd

7. To stop the override, press the button to move the blinking cursor to the @ symbol
8. Press the button to lock this symbol, it should look like this

9. Logout of the Service menu when finished
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XI. Chiller Features

Cellular Communication and Remote Monitoring

Purpose: The chiller uses a cellular connection to enable Haskris to remotely view the controller
24/7/365 for diagnostics and addressing issues. Haskris can receive alerts if there are faults.

Method: The chiller has a cellular modem and 2 antennas to communicate with the cell towers.
Active duration: This is active by default during the 1%t year while the chiller is under warranty. When

the chiller is covered by a service contract with Haskris, this remote monitoring capability is
extended.

Local Monitoring and Remote Control Panel

Purpose: The chiller can be monitored locally by users or facilities personnel as needed.

Method: The chiller includes a remote control panel which can be installed indoors in the MRI
equipment room. This provides a convenient way to interact with the chiller indoors.

Operation: This is an identical mirror of the controller in the outdoor chiller. Any changes done on the
remote control panel are immediately reflected on the chiller. For example, if someone changes the

set point on the remote control panel, the chiller will reflect this change.

Other method: The chiller also has available potential free fault contacts on the controller.

Operation: The potential free contact is the J12 terminal on the controller. There is a NO and NC
contact available as needed.
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Separate Independent Refrigeration Circuits
This section applies to OPC24 only

Purpose: The chiller has identical, parallel refrigeration circuits to enhance uptime.

Notes: If one of the refrigeration circuits has a fault, the other(s) can continue running. All circuits
have adequate capacity to keep the magnet cold on their own, so the magnet can continue to have
proper cooling while service or repairs are being performed.

E-coated Condensers for Corrosion Resistance

Purpose: The condensers that are installed on this chiller have an e-coating. This coating protects the
condenser from corrosion. This is particularly important in coastal areas with salty ocean air.

Energy Saving eco Mode
This section applies to OPC24 only

Purpose: When the chiller is under a reduced load, the chiller will use fewer refrigeration circuits to
provide cooling to reduce power consumption.

Operation: When the chiller is in eco mode, the status on the display will say "ON eco”. The controller
initiates eco mode based on the operation of the refrigeration hot gas bypass valves and the
refrigerant head pressure.

| Haskris  ‘caF=1.015FM
=z
TamE FTIME
L) =y P+ 57#
LI+ = P+ TH#
Fue 1A
Amb 35
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Dynamic Capacity Control

Purpose: The chiller can operate normally and control temperature across the full range of heat loads
from no load to full load.

Operation: During startup, the chiller can run under no load for extended periods of time if needed.
This will not reduce the long-term performance or reliability of the chiller. During normal operation,
the chiller responds to changes in heat load from moment to moment and supply stable supply fluid
temperature to the MRI.
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XII. Maintenance

Frequency
Schedule: Inspections should happen at least once every 12 months. If the chiller is not being
monitored remotely by Haskris, inspection every 6 months is recommended.

Activity: During each inspection, preventative maintenance should be performed. Use the Haskris
provided Preventative Maintenance checklist.

Glycol Mixture

Purpose: The chiller is designed to circulate a mixture of drinking/spring water and pure glycol. This
glycol is intended to help resist water freezing.

Maintenance: The full level in the reservoir is marked on the side of the reservoir. If the level falls,
replenish the reservoir as needed until the reservoir remains full. Use a refractometer to verify glycol
mix percentage of 35-40%. If the glycol mix is visibly dirty or contaminated flush the glycol from the
whole system and refill with a fresh glycol mix.

Wye Strainer

Purpose: A wye strainer is installed inside or outside the chiller on the return line to catch particles in
the fluid.

Maintenance: If the return pressure is above 15 psi, clean the wye strainer.
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Condenser Coils

Maintenance: Dust and debris may collect on the condenser during normal operation. Accumulated
debris restricts air flow and reduces heat transfer which affects chiller performance. Use a brush to
loosen compacted debris and use a vacuum to collect the debris.

Electrical Inspection

Maintenance: Use a multimeter to check electrical values. Take measurements at contactors or
terminal blocks. Compare values to the chiller or component name plate. Chillers include a phase
monitor. Refer to the fault indicators provided on the phase monitor and contact a licensed electrician
to correct any faults.
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