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Content

Lowenco’s SRS (Supplier Requirement Specification) is intended for the customer who want to purchase a LSSU
freezer from Lowenco.

This SRS is a technical description of what is expected of the customer regarding power supply, site requirements,
concrete construction etc.

In this document you will also find Lowenco’s standard trolleys which is included in the quotation without extra cost.

If the customer wants to differ from any of these standard requirements/information’s Lowenco will need to know as soon
as possible and no later than receiving the PO.
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1. Tag. Numbers

In the chart below you will see Lowenco’s Standard TAG. NO which is included in a potential quote.

LOWENCO,

If the Clients want to differ from these it will come with an extra price and Lowenco will need these TAG. NO. when
signing the PO the latest. The TAG. No. can not be longer than 15 sign/symbols.

1.1 Freezer Tag numbers:

The Standard Lowenco Tag numbers are based on the following:
- CR=Cold Room

- CM = Cold Machine
- CP = Control Panel

- FR=Freezer

Freezer -70°C/-40°C

Anteroom 2-8°C

Anteroom

CR-201

Compressor-skid

CM-201-001

Freezer 1 FR-101
Compressor-skid Sys 1 | CM-101-001
Compressor-skid Sys 2 | CM-101-002

Control Panel
(Compressor-unit)

=CP-201-001+A1

Control Panel Sys 1

=CP-101-001+A1

Control Panel Sys 2

=CP-101-002+B1

Control Panel
(Evaporator unit)

=CP-201-001+A2

Common Panel

=CP-101-003+C1

Sliding door

=CP-201-002+B1

Freezer 2 FR-102
Compressor-skid Sys 1 | CM-102-001
Compressor-skid Sys 2 | CM-102-002

Corridor -25°C

Control Panel Sys 1

=CP-102-001+A1

Corridor

FR-202

Control Panel Sys 2

=CP-102-002+B1

Compressor-skid Sys 1

CM-202-001

Common Panel

=CP-102-003+C1

Compressor-skid Sys 2

CM-202-002

Control Panel Sys 1

=CP-202-001+A1

Control Panel Sys 2

=CP-202-002+B1

Common Panel

=CP-202-003+C1

Freezer 3 FR-103
Compressor-skid Sys 1 | CM-103-001
Compressor-skid Sys 2 | CM-103-002

Control Panel Sys 1

=CP-103-001+A1

Common HMI Panel

Control Panel Sys 2

=CP-103-002+B1

Common HMI Panel

HMI-301-TS

Common Panel

=CP-103-003+C1

Common HMI Panel

HMI-302-AR

Freezer 4 FR-104
Compressor-skid Sys 1 | CM-104-001
Compressor-skid Sys 2 | CM-104-002

Control Panel Sys 1

=CP-104-001+A1

Control Panel Sys 2

=CP-104-002+B1

Common Panel

=CP-104-003+C1

And soon......
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1.2 Freezer Placement

Anteieoim
CR201
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1.3 PI&D TAG NO:
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Description Tags Bookmark

LT compressor COMO1 Compressor1

HT compressor COMO02 Compressor2
Crankcase heater1 CHO1 Crankcaseheater1
Crankcase heater2 CH02 Crankcaseheater2
Condenser CONO01 Condenser1

Check Valve CVvo1 Checkvalve1

Check Valve CV02 Checkvalve2

Check Valve CVo03 Checkvalve3

Check Valve CV04 Checkvalve4

Check Valve CV05 Checkvalveb

Check Valve CV06 Checkvalveb

Start Pressure regulator CVPO1 Pressureregulator1
Deaerator DAO1 Deaerator1

Deaerator DAQ2 Deaerator2

Deaerator DAO3 Deaerator3

Deaerator DAO4 Deaerator4

Drycooler + Fan DCO1 Drycooler1

Dual Changeover Valve 925 DCV01 DualValve1

Dual Changeover Valve 925 DCV02 DualValve2

Dual Changeover Valve 925 DCV03 DualValve3

Dual Changeover Valve 925 DCV04 DualValve4

Electronic expansion valve EEV01 Electronicexpansionvalve1
Evaporator EVO01 Evaporator1
Evaporator fan EFO01 Evaporatorfan1
Expansion Tank ETO1 Expansiontanki1
Expansion Tank ET02 Expansiontank2

Filter Drier FDO1 Filterdrier1

Filter Drier FD02 Filterdrier2

LT liquid receiver LRO1 LTLiquidreciver1

Qil return solenoid valve MV01 Solenoidvalve1
discharge line shut off solenoid valve MV02 Solenoidvalve2

LT hotgas defrost solenoid valve MVO03 Solenoidvalve3
Expansion tank oil return solenoid valve MV04 Solenoidvalve4
Expansion tank solenoid valve MVO05 Solenoidvalveb

HT liquid line solenoid MVO06 Solenoidvalve6
Expansion tank startup solenoid valve MV07 Solenoidvalve7
Expansion tank solenoid valve 5/8” MVO08 Solenoidvalve8
Cascade exchanger HEXO01 Cascadeexchanger1
Oil Strainer OF01 Qilstrainer1

Qil Seperator 0S01 Qilseperator1
Circulation pump PUMO1 Circulationpump1

LT Suction Pressure Safety Switch PS01 Pressuresafetyswitch1
LT Discharge Pressure Safety Switch PS02 Pressuresafetyswitch2
HT Suction Pressure Safety Switch PS03 Pressuresafetyswitch3
HT Discharge Pressure Safety Switch PS04 Pressuresafetyswitch4
Pressure safety valve PSV01 Pressuresafetyvalvet
Pressure safety valve PSV02 Pressuresafetyvalve2
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Pressure safety valve PSV03 Pressuresafetyvalve3
Pressure safety valve PSV04 Pressuresafetyvalve4
Pressure safety valve PSV05 Pressuresafetyvalve5
Pressure safety valve PSV06 Pressuresafetyvalve6
Pressure safety valve PSV07 Pressuresafetyvalve7?
Pressure safety valve PSV08 Pressuresafetyvalve8
Pressure safety valve PSV09 Pressuresafetyvalve9

LT suction press. PT01 Pressuretransmitter1

LT discharge press. PT02 Pressuretransmitter2
Exchanger press. PT03 Pressuretransmitterd

HT suction press. PT04 Pressuretransmitter4

HT discharge press. PT05 Pressuretransmitter5
Expansion tank press. PT06 Pressuretransmitter6
Glycol pressure transmitter PTO7 Pressuretransmitter?
Expansion tank press. PT08 Pressuretransmitter8
Suction Accumulator SA01 Suctionaccumulator1
Suction Accumulator SA02 Suctionaccumulator2
Water Cooled Superheat remover SC01 Superheatremover1
Refrigerant Valve SFVO01 Refrigerationvalve1
Refrigerant Valve SFV02 Refrigerationvalve2
Refrigerant Valve SFV03 Refrigerationvalve3
Refrigerant Valve SFV04 Refrigerationvalve4
Refrigerant Valve SFV05 Refrigerationvalve5
Refrigerant Valve SFV06 Refrigerationvalve6
Refrigerant Valve SFV07 Refrigerationvalve?
Refrigerant Valve SFV08 Refrigerationvalve8
Refrigerant Valve SFV09 Refrigerationvalve9
Refrigerant Valve SFV10 Refrigerationvalve10
Refrigerant Valve SFV11 Refrigerationvalve 11
Refrigerant Valve SFV12 Refrigerationvalve12
Refrigerant Valve SFV13 Refrigerationvalve13
Sight glass SGO01 Sightglass1

Sight glass SG02 Sightglass?

Sight glass SG03 Sightglass3
Thermostatic Expansion Valve TEVO01 Thermostaticexpansionvalve1
Evaporator air in temp. TTO1 Temperaturetransmitter1
Evaporator air out temp. TT02 Temperaturetransmitter?2
Coil temp. TT03 Temperaturetransmitter3
Exchanger temp. TT04 Temperaturetransmitter4
Glycol temp. TT05 Temperaturetransmitters
LT discharge temp. TT06 Temperaturetransmitter6
Ambient temp. TT07 Temperaturetransmitter?
3-WAY Flow Reg. Valve + Controller VSO01 3-wayvalve1

Manual Isolating Water valve WV01 Watervalve1

Manual Isolating Water valve WV02 Watervalve2

Manual Isolating Water valve WV03 Watervalve3

Manual Isolating Water valve WV04 Watervalve4

Manual Isolating Water valve WV05 Watervalve5

Manual Isolating Water valve WV06 Watervalve6
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2. Concrete Construction Beneath freezer

As standard it is the client responsibility to construct the preferred concrete plinths including
dimensions underneath the freezers.

- The concrete floor needs to be level +0.04 inches on each plinth, without any variations from plinth
to plinth. This is essential for the freezer airflow and the trolleys/drawers to operate correct.

- ltis the client responsibility to assure the concrete floor are level +0.04 inch from plinth to plinth.

- Ifthe floor is not level +0.04 inch on the plinths, Lowenco will not take any responsibility regarding
the functionality of the system and the drain system for the freezers.

- There is no need for a drain system beneath the freezer. If Lowenco’s plan regarding the placement of
the LSSU is followed, and NOT put down in a hole.

- The freezer will be placed on top of a 3.9-inch fiber block or on, minimum, 3.9-inch concrete plinths
several places beneath the freezer. This is to ensure airflow/circulation beneath the freezer. (Preferred
solution: Concrete plinths of 23.6 inches)

- Ifthe freezer are to be placed on concrete plinths, it is the clients responsibility to assure the plinths
are level +£0.04 inch

2.1 Dimension of the plinths or fiber blocks:

Concrete Plinths:

Note: Preferred height: 27.6 inches

Length (A) = 27.6 inches %+ 0.2 inch
Width (B) = 13.8 inches + 0.2 inch
Height (C) = 27.6 inches > 11.8 inches

Fiber Blocks:

Note: Preferred height: 3.9 inches

Length (A) = 13.8 inches + 0.2 inch
Width (B) = 13.8 inches + 0.2 inch
Height (C) = 7.9 inches > 3.9 inches
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2.2 Placement of the plinths or fiber blocks:
For every 2 pcs. of freezers there are 3 corridor floor sections and 5 roof sections as shown below.

Freezer shell fully loaded +

corridor roof load 1364
3 x corridor floor sections
+ 5 x roof section
L AL R B S R e A S
| ! | ! | | | | !
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Freezer shell fully loaded +
corridor roof load
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When additional freezers are added, the 2 freezers which are placed up against each other is sharing 2 plinths as shown
below.

2.3 Plinth load

‘LOWENCO'

Load per plint [Ib]

Item Dry weight [Ib]|Extenal load [Ib]|Misch. Load [Ib]| Total load [Ib] |No. Of plints| incl. 50% safety Comments
Uniformly distrubuted
| I 1.7651
1x Freezer shell 8820 7055 3530 19405 6 4851 oad, trolleys (1.765 Ib)
and personnel (885 Ib)

included in misch. Load.

Compressor skids incl.

1765 550 6725 6 1681 Supporting pipeworks

R x compressor skid 4410
and equipment

Including steel, checker

5x Corridor roof plate and kingspan

section incl. Loads 2260 2205 0 4465 6 1116 panel. Load added to
and equipment freezer load (1/2 of total
per freezer)

3 x Corridor floor

section incl. 2655 5510 0 8165 6 2041
Personnel and

trolleys

Incl. Steel checker plate
and kingpan panel

Total 9690

Worst case load are where 2 freezers share 1 plinth.
Installation works does not introduce significant horizontal load conditions (10-15%)
| Worst case load 19380 lb |
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3. Cable Penetration -70°C Panels

There can under NO circumstance be any cable penetration through the -70°C panels. This is very important
to ensure an air thigh and efficient chamber. If cables are penetrating the panels it will be a lot more difficult to
assure the right temperature inside the freezer, together with assuring the temperature of the products. This is
because a thermal bridging will occur and therefore the insulation level is a lot worse at the penetration, which
will make the overall conditions for the compressor-skids worse, and the compressors therefore needs to have
a higher cooling capacity.

An example of a good thermal bridging, where the cold is
kept inside and the warm air stays outside because of a
solid insulation wall.
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4. Weight of Equipment
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Approximately weight sheet for Lowenco’s equipment regarding different products (LSSU) and the equipment for each

freezer together with heavy replaceable equipment.

It is always the client’s responsibility to assure the right equipment for unloading, loading, craning and moving the
equipment of the trailers and lifting the equipment onto the freezers and onto the roof.

Equipment Approx. Weight
Complete LSSU 8820 Ib
Total Weight per. LSSU 8820 Ib

Compressor-Skid A 2205 Ib pr. Compressor skid
Compressor-Skid B 2205 Ib pr. Compressor skid
. Total Compressor-Skids per Freezer 44101b
Dry cooler A 575 1b pr. Dry cooler
Drycooler B 575 Ib pr. Dry cooler
Total D ler per Freezer 1150 Ib exclude glycol
Required space outside during installation
Workshop Container 20 ft. 13230 Ib
Storage Container 20 ft. 12130 Ib
Office Container 20 ft. 7720 1b
Heavy Replaceable equipment
Evaporator 1451b
Evaporator Fan 80 Ib
LT Compressor 200 Ib
HT Compressor 200 Ib
Condensor 801b
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5. Interface with Lowenco Equipment

All communication from the Lowenco System to the BMS is through a switch and an ethernet cable behind the HMI or
through Modbus TCP-IP.

You will therefore be able to monitor and see everything that goes on, on the HMI in your BMS system.

Please see addendum 2 for “Modbus TCP-IP List” for 1 system on 1 freezer.

Other Hard wire signal:

On top of the ethernet cable and the MODBUS Lowenco also have two output signal from each main panels. One urgent
and one Non-urgent output for the 2 relays shown below. Please see the picture below for illustration.

The urgent signal refers to the “failures” mentioned in the alarm list/FAT/SAT. Failures are always marked with the color
red on the HMI. The urgent signal is critical failures for the compressor-skids, which will stop the compressor-skid.

The non-urgent signal refers to the “Alarms” mentioned in the alarm list/FAT/SAT. Alarms are always marked with the
color yellow on the HMI. The non-urgent signal is not critical for the compressor-skids and they compressor-skids will
continue to run.

i
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6. Power Supply

All the fuses are based on the fuses in the client’s distribution panels. Lowenco need these fuses in front of each main
panel and equipment to ensure the selectivity of the equipment.

The client is responsible for delivering the distribution panels and connecting all panels, HMI, sliding door etc. to their
power supply. Lowenco is following the machine directive EN60204-1 and Lowenco can therefore not install any
equipment to the client’s power supply and/or distribution panels.

In order to secure the redundancy and therefore the safety of the products inside the freezers, it is strongly
recommended that all main panels 1 is supplied from distribution supply “A” and all main panels 2 are supplied from
distribution supply “B”. This is to secure if one power source are experiencing a power failure, the freezers are still able
to maintain the designated setpoint inside the freezer.

A UPS supply, of up to 10 minutes, is included in all the main panels and HMI panels. This is to ensure the temperature
trend logging etc. can always be monitored.

For further information and a visualization of the power feed please see “SRS — Addendum 1, Main feed single line”

6.1 Freezer

Freezer 1:
Main panel 1 (CP-101-001+A1) 40A @ 3x480V +PE
Main panel 2 (CP-101-002+B1) 40A @ 3x480V +PE
Common panel (CP-101-003+C1) 16A @ 3x208V +PE

Freezer 2:
Main panel 1 (CP-102-001+A1) 40A @ 3x480V +PE
Main panel 2 (CP-102-002+B1) 40A @ 3x480V +PE
Common panel (CP-102-003+C1) 16A @ 3x208V +PE

Add further Freezers. They all have the same power requirements

6.2 Corridor

Corridor -25°C:
Main panel 1 (CP-202-001+A1) 40A @ 3x480V +PE
Main panel 2 (CP-202-002+B1) 40A @ 3x480V +PE
Common (CP-202-003+C1) 16A @ 3x208V +PE
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6.3 Anteroom

Anteroom 3-8°C:
Compressor unit (CP-201-001+A1) 16A @ 3x480V +PE
Evaporator control unit (CP-201-001+A2) 10A @ 3x480V +PE

Voltage transmission panel (power supply for sliding door) | 16A @ 3x480V +PE

6.4 Common

Common:
HMI 1 (HMI-301-TS) 4A @ 1x480 +PE
HMI 2 (HMIO-302-AR) 4A @ 1x480 +PE
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7. Automation Requirement

The IP Address in the table below is to be filled out by the end customer.

‘LOWENCO'

The table below is a complete IP Address list for 2 freezer units and 1 corridor and the 2 HMI

The control system consists of three control boards as listed:

- Panel A1 Main Control board— System1
- Panel B1 Main Control board- System2
- Panel C1 Room Control board — Common for system 1 & 2

7.1 HMI Screen and Access Levels
Each compressor skids are controlled by a dedicated Allen-Bradley CompactLogix PLC. The PLC program is made in
RSLogix. All communication will be connected to and displayed on an Allen-Bradley 18.5 inch HMI touch located in the
tech. space, as well on a similar Allen-Bradley 18.5 inch HMI touch located in the anteroom in front of the corridor, for

easy operation.

A schematic view of the installation, freezer details, all vital components on each system, alarm log, set-points and trend
curves are some of the items accessible from the HMI.

The HMI Touch Screen have 4 different standard access levels and in order to made changes to fx. set points and
control the system, the user needs to log in. Please see the picture below for the 4 different standard access levels.

If the Clients want to differ from these security access levels it will come with an extra price and Lowenco will need these
access levels when signing the PO the latest.

Function Operator Supervisor Administrator Lowenco
View & Acknowledge Alarms X X X X
Lead, Start and Stop X X X X
Navigating HMI X X X X
Navigate Trends X X X X
Manual Defrost Control - X X X
Settings - - X X
Administration - - X X
Service Access, Manual Control - - - X
Table of security access levels X = allowed
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7.2 IP addresses for 2-pack Freezer installation

‘LOWENCO'

System

IP Address

Mac Address

SWITCH in Main Control Panel +A1
=CP-101-001+A1-40K2

Sub net.: 255.255.0.0
IP Adr.: 10.151.11.10

PLC in Main Control Panel +A1
=CP-101-001+A1-42PLC2

Sub net.: 255.255.0.0
IP Adr.: 10.151.11.11

VSD in Main Control Panel +A1
=CP-101-001+A1-20T1

Sub net.: 255.255.0.0
IP Adr.: 10.151.11.12

VSD in Main Control Panel +A1
=CP-101-001+A1-22T1

Sub net.: 255.255.0.0
IP Adr.: 10.151.11.13

SWITCH in Main Control Panel +B1
=CP-101-002+B1-40K2

Sub net.: 255.255.0.0
IP Adr.: 10.151.21.10

PLC in Main Control Panel +B1
=CP-101-002+B1-42PLC2

Sub net.: 255.255.0.0
IP Adr.: 10.151.21.11

VSD in Main Control Panel +B1
=CP-101-002+B1-20T1

Sub net.: 255.255.0.0
IP Adr.: 10.151.21.12

VSD in Main Control Panel +B1
=CP-101-002+B1-22T1

Sub net.: 255.255.0.0
IP Adr.: 10.151.21.13

SWITCH in Main Control Panel +A1
=CP-102-001+A1-40K2

Sub net.: 255.255.0.0
IP Adr.: 10.151.12.10

PLC in Main Control Panel +A1
=CP-102-001+A1-42PLC2

Sub net.: 255.255.0.0
IP Adr.: 10.151.12.11

VSD in Main Control Panel +A1
=CP-102-001+A1-20T1

Sub net.: 255.255.0.0
IP Adr.: 10.151.12.12

VSD in Main Control Panel +A1
=CP-102-001+A1-22T1

Sub net.: 255.255.0.0
IP Adr.: 10.151.12.13

SWITCH in Main Control Panel +B1
=CP-102-002+B1-40K2

Sub net.: 255.255.0.0
IP Adr.: 10.151.22.10

PLC in Main Control Panel +B1
=CP-102-002+B1-42PLC2

Sub net.: 255.255.0.0
IP Adr.: 10.151.22.11

VSD in Main Control Panel +B1
=CP-102-002+B1-20T1

Sub net.: 255.255.0.0
IP Adr.: 10.151.22.12

VSD in Main Control Panel +B1
=CP-102-002+B1-22T1

Sub net.: 255.255.0.0
IP Adr.: 10.151.22.13

SWITCH in Main Control Panel +A1
=CP-103-001+A1-40K2

Sub net.: 255.255.0.0
IP Adr.: 10.151.13.10

PLC in Main Control Panel +A1
=CP-103-001+A1-42PLC2

Sub net.: 255.255.0.0
IP Adr.: 10.151.13.11
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VSD in Main Control Panel +A1
=CP-103-001+A1-20T1

Sub net.: 255.255.0.0
IP Adr.: 10.151.13.12

‘LOWENCO'

VSD in Main Control Panel +A1
=CP-103-001+A1-22T1

Sub net.: 255.255.0.0
IP Adr.: 10.151.13.13

SWITCH in Main Control Panel +B1
=CP-103-002+B1-40K2

Sub net.: 255.255.0.0
IP Adr.: 10.151.23.10

PLC in Main Control Panel +B1
=CP-103-002+B1-42PLC2

Sub net.: 255.255.0.0
IP Adr.: 10.151.23.11

VSD in Main Control Panel +B1
=CP-103-002+B1-20T1

Sub net.: 255.255.0.0
IP Adr.: 10.151.23.12

VSD in Main Control Panel +B1
=CP-103-002+B1-22T1

Sub net.: 255.255.0.0
IP Adr.: 10.151.23.13

SWITCH in Main Control Panel +A1
=CP-104-001+A1-40K2

Sub net.: 255.255.0.0
IP Adr.: 10.151.14.10

PLC in Main Control Panel +A1
=CP-104-001+A1-42PLC2

Sub net.: 255.255.0.0
IP Adr.: 10.151.14.11

VSD in Main Control Panel +A1
=CP-104-001+A1-20T1

Sub net.: 255.255.0.0
IP Adr.: 10.151.14.12

VSD in Main Control Panel +A1
=CP-104-001+A1-22T1

Sub net.: 255.255.0.0
IP Adr.: 10.151.14.13

SWITCH in Main Control Panel +B1
=CP-104-002+B1-40K2

Sub net.: 255.255.0.0
IP Adr.: 10.151.24.10

PLC in Main Control Panel +B1
=CP-104-002+B1-42PLC2

Sub net.: 255.255.0.0
IP Adr.: 10.151.24.11

VSD in Main Control Panel +B1
=CP-104-002+B1-20T1

Sub net.: 255.255.0.0
IP Adr.: 10.151.24.12

VSD in Main Control Panel +B1
=CP-104-002+B1-22T1

Sub net.: 255.255.0.0
IP Adr.: 10.151.24.13

SWITCH in Main Control Panel +A1
=CP-202-001+A1-40K2

Sub net.: 255.255.0.0
IP Adr.: 10.151.18.10

PLC in Main Control Panel +A1
=CP-202-001+A1-42PLC2

Sub net.: 255.255.0.0
IP Adr.: 10.151.18.11

VSD in Main Control Panel +A1
=CP-202-001+A1-22T1

Sub net.: 255.255.0.0
IP Adr.: 10.151.18.12

SWITCH in Main Control Panel +B1
=CP-202-002+B1-40K2

Sub net.: 255.255.0.0
IP Adr.: 10.151.28.10

PLC in Main Control Panel +B1
=CP-202-002+B1-42PLC2

Sub net.: 255.255.0.0
IP Adr.: 10.151.28.11
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VSD in Main Control Panel +B1
=CP-202-002+B1-22T1

Sub net.: 255.255.0.0
IP Adr.: 10.151.28.12

‘LOWENCO'

SWITCH in +HMI
=CP-301-001+HMI-17K1

Sub net.: 255.255.0.0
IP Adr.: 10.151.1.5

IPC in +HMI
=CP-301-001+HMI-18DISP1

Sub net.: 255.255.0.0
IP Adr.: 10.151.10.10

Gateway in +HMI
=CP-301-001+HMI-12K3

Sub net.: 255.255.0.0
IP Adr.: 10.151.10. 2

SWITCH in +HMI
=CP-302-001+HMI-17K1

Sub net.: 255.255.0.0
IP Adr.: 10.151.2.5

IPC in +HMI
=CP-302-001+HMI-18DISP1

Sub net.: 255.255.0.0
IP Adr.: 10.151.20.10

Gateway in +HMI
=CP-302-001+HMI-12K3

Sub net.: 255.255.0.0
IP Adr.: 10.151.20.2
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LOWENCO,

In the below diagram you can see the Page Tree of the HMI Touch Screens. Both HMI's have the same Page tree
layout, and are a duplicate of each other with the capability of working on both HMI’s at the same time.
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8. Material and Design Requirements

All components used for production is based on high end worldwide suppliers, for the end customer to be able to get
spare parts on a Day-to-Day basis.

Lowenco is the key manufacturer for some of the important and essential parts for the freezer. These parts can of course
only be ordered at Lowenco.

8.1 Supplier list/Manufacturer

- Lowenco

- Allen-Bradley
- Bitzer

- Gunther

- 0OCS Cold

- Cool-it

- Danfoss

- Grundfoss

- Herose

- Schneider

- WVN Hansa
- Kingspan

- Swep

- ESKA

- JEVI

- Fermod

- EBM Pabst
- VEM

- Armaflex

8.2 RSPL - Recommended Spare Parts List
Please see “SRS — Addendum 3, Recommended Spare Part List” for the full recommended spare part list.
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9. Trolley designs for LSSU

Al LSSU freezers are based on having 2 trolleys per door. In total there will be 8 trolleys per freezer.

All trolleys are universal for the LSSU Freezer. The smaller bottles will have 6 shelfs, the medium bottles will have 5
shelfs per trolley and the larger bottles will have 4 shelfs per trolley. Each trolley have a maximum weight capacity of 880
Ib. The LSSU Freezer have a maximum cooling capacity of 7000 Ib.

All these trolleys can be available for the customer to choose from if the trolleys are included in the quote.

If the Clients want to have Lowenco produce these trolleys and wants to differ from these mentioned in this section it will
come with an extra price and Lowenco will need these trolley dimensions when signing the PO the latest.

9.1 Universal Trolley
Trolley with 6 shelfs.
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9.2 Universal Trolley — 128 oz. Bottle
Trolley with 120 x 128 oz. bottles.

128 0z. Bottle (1:4)
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9.3 Universal Trolley — 128 oz. Bottle
Trolley with 120 x 128 oz. bottles.
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9.4 Universal Trolley — 320 oz. bottle
Trolley with 40 x 320 oz. bottles

320 0z. Bottle (1: 10)
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10. Condensate Drain

Every freezer have 2 condensate drain pipes each. The condensate drainpipe from each freezer is located in the back of
the freezer unit.

Each drain has a flow of approx. 160-260 oz. every 14 days, when the freezer and compressor-skids are running in
normal operation mode. It only drains when a system(compressor-skid) is doing a defrost, while the other system
(compressor-skid) is in operation.

The drain piping will as standard be left 3.3 ft. above the bottom frame on the backside of the freezer. The customer will
then make sure to connect to this stainless-steel piping to collect the condensate drain.

The sizes for the drainpipes are @28mm from Geberit prepared for stainless steel press-fittings.

10.1 Drain placement
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11. Dimensions

11.1 LSSU
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12. Documentation Package (SDI)

SDI = Standard Documentation Index
Lowenco’s SDI shown in the table below is standard delivered right after handover for both LSSU and LSSUC.
All documentation is delivered on one USB flash drive for each freezer (Softcopy).

If the Clients want to differ from this documentation package it will come with an extra price and Lowenco will need a
specified documentation package agreement when signing the PO the latest.

SDI - Standard Documentation Index

Sections Name of Section Sub Sections
1 Equipment List N/A
2 P&ID Index N/A
3 Equipment Specifications P&ID Components Datasheet
4 Purchase Order Index N/A
5 Instruments N/A
6 Operating, Installation & Maintenance Manual | N/A
7 Material Specification & Certificates Index Containers and Pressure Safety Valve Certificates.
8 Electrical Documentation N/A
9 Computerized Systems N/A
10 Spare Parts List N/A
11 Addendum 01 - Calculations
02 — Declaration Of Conformity
03 - FAT Protocol
04 - FAT Protocol (Result
05 - Pressure Test (Result)
06 - PED Certificates
07 - SAT Protocol
08 — SAT Protocol (Result)
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13. Performance Testing

A temperature mapping is performed during SAT in order to make sure all freezers and compressor-skids are performing
successful and equally.

The temperature studies that are taking place during the SAT are:

- Pull Down
- Defrost

The mapping is performed with “Empty Chamber” and the 2 temperature probes in the inlet and outlet of the evaporator
duct. The mapping will afterward be documented by using screen dumps from the HMI on each compressor-skid on
each freezer, in order to make sure all the freezers are performing equally.

By accepting this section in Lowenco’s SRS, the client agrees on Lowenco to receive the approved temperature
validation tests including excel data and curves after completion for all tests.

Please note: Lowenco is as standard not a part of the client’s validation. Customers have previously been operating the
freezers incorrect. Lowenco is therefore now offering a 2-day training at handover and assistance during the client
validation upon request.

13.1 Temperature probe location
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13.2 HMI Inlet and Outlet Temperature Curve
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14. Pipe Labelling

The pipe labelling Lowenco are using for the refrigerant, and glycol pipes are:

1) PML-P100 (D50)R CUS - 1014227 (DO NOT STEP)

2) PML-T105 (26X280)R CUS — 1014257 Caution Hotgas Line R23
3) PML-T105 (26X280)R CUS - 1014257 Caution Suction Line R23
4) PML-T105 (26X280)R CUS - 1014257 Caution Liquide Line R23

5) PML-T103 (26X280)R CUS - 1014253 Air Flow

6) PML-T109 (26X280)R CUS — 1014265 Propylene Glycol
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14.1Design

N
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15. Electrical Requirements

15.1 Cable labeling
The cable labeling used for all internal cable labeling are a black on yellow Phoenix labeling.

Specification:

- Cable diameter: > 0.25 inches

- Lettering field size: 2.2 x 0.6 inches

- Ambient temperature: -25°C .... 80°C - '
- Component: Halogen-free

- Flammability rating according to UL 94: VO
- Material: PUR T —
- Wipe resistance: DIN EN 61010-1 (VDE 0411-1) 3

L rl-l’§.1 b
-

15.2 Cable Type
The cables used are all halogen free.

Digital signals and power cables are type H-JZ.
Analog signals cables are type CH-JZ.
EMC power cables are type ROZ1-K.

15.3 Cable Color Codes
The cable color codes below are the standard Lowenco color codes and will be used on all electrical panels.

15.3.1 Control Panels

Main Supply
L1 Brown
L2 Black
L3 Grey
PE Yellow / Green

230V Control Voltage
230V Red
ov Red with White Stripe

24V Control Voltage

24V Dark Blue

ov Dark Blue with White Stripe
Interlock
Orange
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15.3.2 Installation

Main Supply
L1 Brown
L2 Black
L3 Grey
PE Yellow / Green

Control wires
Black Cores with White Numbers

16. Pipe Size

The piping size are only based on the piping which leaves the compressor-skid and goes to the freezer and the
drycoolers.

16.1 Freezer piping

Freezer Piping
Pipe Size Total Size with Isolation Pipe Materiel Function Isolation Type
3/8” @90 mm Copper Liquid pipe / Inlet pipe Armaflex
v @45 mm Copper Hotgas / Defrost Armaflex
11/8 @170 mm Copper Suction / Return Armaflex

The above-mentioned freezer piping sizes are for EACH compressor-skids and for 1 freezer there are 2 compressor-
skids.

16.2 Drycooler

Drycooler piping
Size Materiel Function
@35mm Stainless steel Inlet pipe
@35mm Stainless steel Return pipe

The above-mentioned drycooler piping sizes are for EACH compressor-skids and for 1 freezer there are 2 compressor-
skids.

There is no isolation on the drycooler pipes, due to their relatively low surface temperature of approx. 25°C to 35°C.
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17. Thermo-Well

Thermo-well Information

Protective tube: 0.35-inch OD. 0.04-inch wall
Neck Length: 0.98 inch

Insertion length: 45.86 inches

Process connection: " BSP

Connection Head:

B: Degree of protection IP 65

17.1 Location

‘LOWENCO'
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Thermo-well Location No. 1

Thermo-well Location No. 2
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17.2 Design

Outside 45.87"
Inside 45.75"

Outside 0.35"
Inside 0.28"

Total length
46 97"

Qutside 45.87"
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18. Cooling of Compressor-skid

There are 2 way the cooling of the compressor-skids can take place.

The first option is to have the compressor-skids to be cooled by the client’s already existing chilled water plant by heat
exchangers. If the clients Wants this solution, Lowenco will NOT be delivering any Drycoolers and/or Heat exchangers to
support the cooling of the Compressor-skids. It is entirely the client’s responsibility to deliver and mount the heat
exchanger if the chilled water plant is chosen.

The second option is to choose the drycooler to cool the compressor-skids. The drycoolers will then be delivered and
installed by Lowenco. Each drycooler belongs to its own compressor-skid, meaning if there are 10 compressor-skids,
there will be 10 drycoolers, one for each compressor-skid in order to keep the full redundancy.

18.1 Drycooler
Each compressor-skid does as standard have its own drycooler in order to have the 100% redundancy no matter what
happens.

Each drycooler have a dry weight of approx. 575 Ib

Tube volume for each drycooler are 0.8 cu ft.

Medium used in the drycooler are Propylene Glycol.

The casing are of Galvanized Steel, RAL 7035

The noise level at a distance of 33 ft. from the drycoolers are 52 dB(A).

The Drycoolers does as standard include a maximum of 33 ft. piping, meaning the drycoolers can as standard not be
placed longer than 33 ft. away from the compressor-skids. Longer piping distance than 33 ft. meter is as standard not
included in the quotation.

18.2 Drycooler construction design
As standard, each compressor-skid have its own drycooler.

One freezer have 2 compressor-skids and therefore also 2 drycoolers. The corridor also consist of 2 compressor-skids
and therefore also 2 drycoolers.

The drycoolers can either be placed in a single line, or next to each other, or with a walk-path between 2 lines of
drycoolers.

The drycoolers can either be placed on a concrete or steel construction on the ground level or on the roof.

The drycoolers needs to be placed as close to the compressor-skids as possible in order to secure the correct inlet and
outlet temperature and a successful defrost sequence.

When building the Construction underneath the drycoolers, it is important to keep in mind the drycoolers need a
minimum of 20 inches between each other, and a minimum of 40 inches in front of each other as shown below, in order
to secure the functionality of the drycoolers and the drycoolers not to interrupt each other.
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On the left, is a picture of a
installation where the drycoolers
are placed in one single line and
placed on a concrete construction
at ground level.

On the right is a picture of a
installation where the drycoolers
are placed in 2 single line on each
side of the walk-path due to a
larger installation. This installation
is placed on a steel construction
on the roof above the compressor-
skids.
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18.3 Drycooler Design & Dimensions
In the below picture you can see the dimensions of the drycoolers which are used for the LSSU and the LSSU Compact.
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19. Parameters list -70°C

Below is Lowenco’s Standard Parameter List for -70°C freezers. Changes will come with an extra cost.

Password level
2 g |
S = s | 3
= s 5 s | E| 3
Parameter List -70°C g < = 2 5| 2|28
o Sl 2| o | 2|3 5 S| 8| E|¢
& g S| | 2|8 & S| a | 2|3
Room set-point
Room set-point TT01 ST1 °C -80 40 -70 Parameter X
Main difference P1 K 1 10 3 Parameter X X
Assist difference P2 K 1 10 3 Parameter X X
Alarm set-points
Room temperature High TT01 AH1 °C -80 40 -62 Alarm X X
Delay Room temperature High AD1 | Min 0 60 30 Alarm X X
Room temperature Hi Hi TT01 AH2 | °C -80 40 -61 Alarm X | X
Delay Room temperature Hi Hi AD2 | Min 0 60 30 Alarm X X
Room temperature Low TT01 AL1 °C -80 40 -76 Alarm X X
Delay Room temperature Low AD3 | Min 0 60 5 Alarm X X
Room temperature Lo Lo TT01 AL2 | °C -80 40 -7 Alarm X X
Delay Room temperature Lo Lo AD4 | Min 0 60 5 Alarm X X
Door open temperature alarm TT01 DA °C -80 40 -51 Alarm X X
Delay High/Hi Hi alarm disable TT01 AD5 | Hour 1 99 48 Alarm X X
Evaporator set-point
Fan release temperature TT03 FT °C -100 50 -40 Parameter X X
Evaporator superheat TT03 + PT08 | ST6 K 5 20 6 Parameter X X
Defrost set-points
Defrost time interval D1 | Days 0 99 7 Parameter X X
Defrost control temperature TT03 DC °C 0 10 5 Parameter X X
Defrost control temperature diffenrece P6 °C 0 10 3 Parameter - X
Defrost stop temperature DS °C 0 15 5 Parameter X X
Drip time DD | Min 0 30 15 Parameter X X
Defrost timeout DT | Min 0 90 60 Parameter X X
LT Compressor set-point
LT compressor pressure set-point PTO1 ST2 | Psig | -145 | 261 29 Parameter X X
LT compressor difference P3 | Psig | -145 | 261 7.3 Parameter X X
HT compressor set-point
HT exchanger set-point PTO3 ST3 | Psig 0 145 29 Parameter X X
HT exchanger difference P4 | Psig 0 725 | 29 Parameter X X
HT Compressor pressure set-point PT04 ST4 | Psig | -14.5 | 261 58 Parameter X X
HT Compressor difference PT04 P5 | Psig | -145 | 261 7.3 Parameter X X
Compressor set-point (LT/HT)
Comp. min. On time CD1 | Sec 0 999 | 120 | Parameter X X
Comp. min. Off time CD2 | Sec 0 999 | 240 | Parameter X X
Delay suction press. Alarm at start CD3 | Sec 0 60 30 Parameter - - X X
Condenser set-point
Condenser pressure set-point PTO05 ST5 | Psig | 145 | 290 | 203 | Parameter - - X X
Dry cooler outlet temperature TT05 ST7 | °C 20 40 25 Parameter - - X X

Lowenco A/S - Bavnevej 10 - DK-6580 Vamdrup - Tel. +45 38 400 300 - www.lowenco.com

CREATING A BETTER WORLD - ONE UNIT AT A TIME

SRS - Supplier Requirement Specifications LSSU - US Page 40 of 42



http://www.lowenco.com/

LOWENCO,

20. Airflow / Circulation

Lowenco’s freezer designs are based upon cold airflow inside the freezer chamber and NOT cold walls like many
Uprights freezers. This means the airflow inlet and outlet inside the freezer must under no circumstances be blocked by
Bags, wraps etc.

Lowenco’s freezers are as standard made for cold storage of bottles and a few bags with room in between and above
each bottles and bags in order to secure the airflow around the whole bottle/bag.

The freezer have an airflow of approx. 1765 ft3 /min when running assist mode as describes in Lowenco’s FDS -
Functional Design Specification. When the freezers are running at the airflow of approx. 1765 ft3/min itis very
important not to “wrap” any bottles, trolleys, bags because this will make the air resistance very high, and the freezer will
therefore not operate correct. Therefore, Lowenco is offering Lowenco’s standard trolleys.

If other Bags and Bottles than shown above is wanted, Lowenco can and will assist in the design approval for the trolleys
in order to secure airflow and the operation of the freezers. If different trolley designs and/or different bottles/bags are
going to be used, Lowenco will need to know in order to assure the functionality of the freezer.

20.1 Freezer Airflow Directions

]

Airflow Direction
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21.Required Temperature for Tech-Space

It is important for the client when planning the building for the freezers to take the temperatures in the tech space into
consideration. This is very essential according to the electrical panel building and the defrost sequence for the
compressor-skids.

The temperatures in the tech-space is required to be between 15°C and 30°C.

If the temperature range is not followed in the tech-space, Lowenco can not take the responsibility for unsuccessful
defrost sequences and electrical failures and other temperature caused alarms and failures.

It is always the client’s responsibility to assure the ventilation in the tech space. Lowenco can and will assist with the
heat load from the compressor-skids, panels and glycol-piping.

22. Site requirements

Lowenco workers can at all time work unobstructed without any Union as supervisors.

The site will need to be available for our staff daily from 7 am to 10 pm - All days a week including weekends and
federal holidays.

We will bring our own workshop- and storage- 20 ft. containers and will need space as close as possible to the
workplace, for placing the 20 ft. containers during the entire installation period.

Lowenco will need access to a forklift with long/extensions forks. The staff of Lowenco have driver license for forklifts
and can operate the forklifts themselves.

A crane needs to be available for unloading the equipment as well for loading on-site workshop- and storage- containers
after finished installation.
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