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1.1 General

Equipment:  Thermolicer® unit with related equipment

Producer: Steinsvik AS
Rundhaug 25
5563 Farresfjorden

Principal
description: The Thermolicer® system (Thermolicer® unit with related equipment) has been
designed to remove lice from farmed salmon by sending the fish through a heated bath.

The fish are collected and pumped into the machine. They pass through a treatment
loop and the process takes 25 to 30 seconds. The liquid in the bath has a temperature
of 20-35°C, depending on the ambient sea temperature. The water in the bath is filtered,
aired, oxygenated then reused in the system. This simple and eco-friendly method of
treating fish for lice is far more efficient than traditional methods of treatment using
chemicals and medication.

The Thermolicer® system is fitted on a boat or barge, and each unit can treat 50-80
tonnes of fish per hour, depending on space and local conditions. The fish are collected
and pumped through the Thermolicer® system, then back to their original sea cage or
an empty sea cage.

User manual | Thermolicer® system 1-2
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Hand-over document

During hand-over, the hand-over document (see below) requires signature.

*l|||
EIMEVIK

CERTIFICATE OF APPROVAL / HAND-OVER DOCUMENT

Location of approval:
Date of approval:

Perzons present at the approval:

Steinsvik AS: Wendor
Customer: Buyer

|, the undersigned vendor/buyer, hereby certify that the construction of the Steinsvik Thermalicer® System
haz been completed in accordance with contract and specification, deted XX00MWEX, and construction
meetings and shift patterns. Signed lists of the remaining work, which must be rectified by the Vendor, is part

of the approval.

Subject to the terms of the contract dated XX, X/X30¢, this Attestation of delivery and approval do not affect

my statutory rights would the barge or its equipment [ater prowve to be inadeguate.
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The checklist shall be reviewed during hand-over (typical for double Thermolicer® installation).
H 2
>| w
LIMIT Dz QE| £ | x
DESCRIPTION VALUE > 8 é - <D( O
Visual The entire installation is reviewed.
1 |. . Comments are described in detail in the List of A
inspection .
RemainingNork.
> | Generator Start. the generator, check voltage and pump A
rotation.
3 S(')Ii_rgfd Start and check the heat exchanger A
4 Circulation Start the circulation pump and take it up to max. A
pump speed
5 | Heat source | Heat thewater to operating temperature MAX 34 A
6 | Internal filter Vlgual inspection of function and make necessary A
adjustments
7 | Eish pump Start and perfprm a test run of the fish pump with A
water, and adjust as necessary.
8 | Fish counter | Checkmeasure, take reading of water volume A
9 Bag filter sea Check and adjust as necessary A
water
10 | Leakage test| The entire installation is checked for leakages A
Sea water Adjust the pump used to pump the fishrough the
11 | pump for A
return hose to the sea cage.
return hose
>90% lice of
. reproductive
Delousing . )
12 | effect Delouse one entire cagemeasure the effect on fist} age A
at inlet and outlet of Thermolicer® >50%
attached to
host
Fish counters| Check deviations ithe fish counters for 30 minutes
13 <4% B
¢ manual control
Dewatering | Check to ensure an even distribution of fish betwe
14 | unit the Thermolicer® units after thdewatering unit 30 | <5% B
minutes¢ manual control.
Function test tamake sure the filter and cleaning | Run one
Lice filter system have the capacity and function required to| cage without
15 prevent obstruction of operations. Check that the | interruption A
substrate can be handled properly and that it is ng s,empty out
unintentionally released to sea. substrate.
Function test to make sure the fish pump and 30 minutes
16 Fish pump control system function to ensure even flow in the| less than A
suction hose. The fish counter is used to check wg 20%
speed. deviation
g/l;nizazlisl Check to make sure fish do not suffer mechanical
17 fish g damage during handlingperform an inspection <0.2% B
after 300 fish have been through the Thermolicer®
User manual | Thermolicer® system 1-4
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then carry out followup inspection in a sea cage
after two weeks to check for dead fish artdtsis.
Steinsvik AS cannot be held liable for damage cal
due to crowding or return to cage.

1.3 Information on copyright and industrial rights

This user manual must be kept confidential. Providing third parties with the manual is only permitted
once a written agreement has been signed for such with Steinsvik AS.

All documents in the manual are protected by copyright. These documents must not be sent to others
or copied, including extracts. It is prohibited to communicate or make use of the contents of these
documents in any other way, unless written permission has been provided to do so.

A breach of the above will result in penalties and a claim for compensation. Steinsvik AS reserves the
right to exercise their industrial rights.

1.4 Introduction

This user manual contains information on the correct utilisation of the Thermolicer® system. If these
instructions are followed carefully, service time and downtime will be reduced and the system'’s lifetime

and operational reliability will increase.

The user manual is intended for use by users of the Thermolicer® system. It must be made available to
all persons certified to operate the system.

These persons must read and follow the instructions in the manual.

1.4.1 Comments regarding operating company/operator
All technical regulations regarding safety and correct working procedures must be followed.

Operators of the Thermolicer® system are not permitted to make amendments, additions or
restructuring of the Thermolicer® without the explicit permission of Steinsvik AS. Such operations may
have an impact on safety, guarantee and/or functionality.

Only certified personnel are permitted to operate and/or carry out service of the Thermolicer®
system.

User manual | Thermolicer® system 1-5
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Guarantee and liability

All precautions have been taken and verified by Steinsvik AS when compiling and publishing
this document. The contents of this document may be amended without prior notice. The
contents of this manual should therefore only be used as guidelines. The products mentioned
in this publication are subject to continuous improvements by means of further development.
As aresult, the information in this document may be changed without prior notice.

The document has been published and distributed under the premise that the publisher cannot
be held liable for the results of any actions taken by the user of the information in this document,
or for any errors in this document.

Steinsvik AS cannot be held liable for incorrect interpretation of the information in this
document, and is specifically exempt from any commitment or liability for all persons, whether
they have read this document or not, in relation to claims, loss, damage etc. caused either
directly or indirectly or in connection with utilisation in whole or in part of the information
provided or the products mentioned in this document.

Steinsvik AS cannot be held liable for guarantee and liability claims for injury to personnel and damage
to materials caused by one or more of the following:

- Inappropriate utilisation.

- Operation of the Thermolicer® system using damaged or incorrect safety equipment, or safety
and protective equipment that does not function properly.

- Incorrect use in relation to the recommendations in the user manual (startup, operation,
shutdown, maintenance etc.).

- Unauthorised modifications to structure.

- Lack of inspection for wear and tear.

- Incorrectly performed repairs.

- Damage caused by foreign bodies.

- Vandalism.

1.6 Safety

Only certified personnel who have completed training are authorised to operate the
Thermolicer® system.

The system must only be utilised for its intended purpose.

Recommended service and maintenance are essential. For details of service and maintenance of

different components, ref. chap. 8 or the manuals for the individual components (print-outs from the
suppliers are enclosed).

User manual | Thermolicer® system 1-6
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1.7 Intended use/principle drawing

The Thermolicer® system has been designed to remove lice from farmed salmon by sending the fish
through a heated bath. Ref. principle drawing below (figure 1.1).

2

Figure 1.1 Description of method

1. The fish enter the system

2. Separation of sea water

3. Sea water is filtered, released and flows out of the system

4. The fish are rinsed in lukewarm water

5. The fish move through an enclosed system filled with lukewarm water
6. Water surface in the treatment chamber

7. Water separator lukewarm water

8. The fish exit the system

9. Filtered lukewarm water is transported back to the water tank for reuse
10. The treatment water is pumped back to the treatment chamber

The water treatment system is not part of this illustration.

1.8 Training (ref. training certificate)

All personnel shall have the required training provided by an authorised Steinsvik employee. As
part of the training, the training certificate shall be filled in and signed by both parties (shown in chapter
4.3).

If training is carried out at the customer's premises, this shall be documented correspondingly and shall
be provided by certified personnel.

If further training is required, please contact Steinsvik AS.

User manual | Thermolicer® system 1-7
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2.1 Principal description of the Thermolicer® system

The figures below illustrate a typical set-up for a double Thermolicer®.

\

ns
<
e

y

e

Figure 2.1 Overview of components in the Thermolicer® system

User manual | Thermolicer® system 2-2
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2.2 Overview of typical installation

2.2.1 Single Thermolicer®

«

Image 2.1 Overview of typical installation 7 single Thermolicer®

2.2.2 Double Thermolicer®

Image 2.2 Double Thermolicer®

User manual | Thermolicer® system 2-3
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2.3 Equipmentincluded in the user manual

The Thermolicer® system comprises the Thermolicer® unit fitted in a 25-foot container with heating
capacity to treat between 50 to 80 tonnes of fish per hour at a temperature between 20°C and 35°C.

The Thermolicer® system comprises the following components:

Fish counter (chap. 2.3.2 and appendix chap. 13)

Fish pump (chap. 2.3.3 and appendix chap. 14)

Suction hose (chap. 2.3.3 @)

Vacuum tanks (chap. 2.3.3 b)

Valve box (if fitted) (chap. 2.3.3 ¢)

Power pack (chap. 2.3.3 d)

Dewatering unit (chap. 2.3.3 e)

PLC control cabinet (chap. 2.3.3 f)

Filter for collection of lice from dewatering unit (chap. 2.3.4 and appendix chap. 15)
Thermolicer® unit (chap. 2.3.5)

PLC (chap. 2.3.6 and appendix chap. 16)

Circulation filter for collection of lice from process water (chap. 2.3.7 and appendix chap. 17)
Sea water pump (chap. 2.3.8 and appendix chap. 18)

Power generator (chap. 2.3.9 and appendix chap. 19)

Necessary pipes and couplings

=4 =4 =4 -4 -4

The main components are described in brief in the sub-chapters below. For more information, please
refer to the appendices for the individual components.

Image 2.3 Thermolicer® system

User manual | Thermolicer® system 2-4
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Image 2.4 Thermolicer® unit

The Thermolicer® container (image 2.4) contains pipes for the treatment water, heating elements,
valves, sensors and control cabinet with electric components and PLC with screen (fig. 2.2). The PLC
is fully programmed when delivered and controls the entire process. The PLC also provides readings
for power consumption, both per consumer and total consumption. The screen also displays readings
from the temperature and level sensors in the system. Ref. separate chapter and appendix (chap. 16 i

in print) regarding the PLC.

£ unmronicee

FISH OUT

]

ToTwATn
@ 18 I [
Pl =50 kW P2
- L —
" E

eaTere =34 'C

Figure 2.2 PLC screen

User manual | Thermolicer® system
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A water sample can be taken for analysis (see image 2.5). The outlet for water samples is fitted on the
pump that pumps water to the circulation filter.

Image 2.5 Outlet of water samples for analysis

User manual | Thermolicer® system 2-6
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2.3.2 Fish counter

The fish counter is a full water counter Aqua
Scan CSF. It comprises one control unit (fig.
2.3) and one registration unit (fig. 2.4).

The fish counter comes in sizes 16 and 20 inches. The type fitted
depends on the dimension of the suction hose.

The CSF series has been developed to register large volumes of fish at
high speeds through pipes completely filled with water. The registration
Figure 2.3 AquaScan control unit has an inbuilt surveillance camera to provide full control of counting.
unit

Ref. appendix (printed, chap. 13) for more information.

Figure 2.4 AquaScan
Registration unit
(CSF1600)

Figure 2.5 Registration unit

User manual | Thermolicer® system 2-7
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2.3.3 Fish pump

If the fish pump is supplied by Steinsvik AS, it will be from manufacturer Stranda Prolog. The type of
fish pump supplied is customized for each delivery.

For other types of fish pumps, please refer to the user manual provided by the fish pump supplier.

The pump comprises the following equipment:
- Suction hose
- Vacuum tanks
- Valve box (if fitted)
- Dewatering unit with cleaner fish outlet and separation of dead fish (if fitted)
- Power pack (vacuum compressor(s))
- PLC control cabinet

For more information on the fish pump, please refer to the printed appendix in chap. 14.

a) Suction hose
The suction hose (image 2.6) is type
AquaFlex and is made of reinforced
rubber hosing with an acid-proof
steel suction funnel.

Image 2.6 Suction hose

User manual | Thermolicer® system 2-8
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b) Vacuum tanks
The fish are pumped through the
suction hose to the vacuum tank
(image 2.7).
The vacuum tank is supplied in
acid-proof steel (316 L). The tank
comprises a leaf valve and level
sensors.

Figure 2.6 Vacuum tanks

User manual | Thermolicer® system 2-9
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c) Valve box
The valve box collects fish from the
vacuum tanks to the dewatering
unit. Image 2.8 illustrates the valve
box prior to assembly.

Figure 2.7 Valve box

User manual | Thermolicer® system 2-10
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d) Power Pack 1250/vacuum
compressor
The power pack/vacuum
compressor (image 2.9) generates
vacuum and pressure in the tanks.
=g ==
1 w0
| ~—II—I : i 1
In] T
Figure 2.8 Power pack 1250
Image 2.9 Power Pack
2-11
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e) Dewatering unit

The fish float up to the grid on the
dewatering unit, where the water
and the cleaner fish are separated.
The fish are then transported into
the Thermolicer®. Image 2.10
illustrates the dewatering unit prior
to assembly.

Image 2.10 Dewatering unit

Figure 2.9 Dewatering unit

User manual | Thermolicer® system 2-12
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f) PLC control cabinet T Fish pump
The PLC (image 2.11) automatically controls the vacuum system.

Image 2.11 PLC

User manual | Thermolicer® system 2-13
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2.3.4 Dewatering filter unit

Waste water is filtered through a drum filter
or backflush filter in order to remove lice
before returning the water to the sea.

a) Drum filter

The drum filter is designed as a rotating drum where water
is filtered from the inside through a filter mesh attached at
tension to the drum while the drum slowly rotates (figure
2.10). The drum has concave panels where the filter mesh
has small cells, so that the particles are as immobile as
possible and are not affected by turbulence and shear
force. The particles are pressed carefully into the mesh. As
the mesh rises up out of the water, the particles are flushed
into a collection duct for solid matter. From here, they are
transported to a dewatering system or other method of
treatment. Figure 2.10 Hydrotech drum filter
Ref. printed appendix (chap. 15) for more information.

b) Aqua Backflush filter

Unfiltered water flows in to the inlet to the filter then via the
filter elements. The cone-shaped profile of the filter elements
stops particles and ensures efficient filtering and water flow-
through. Particles larger than the mesh of the filter are
separated from the water. The filtered water is transported
through ducts designed to ensure that water pressure is
maintained all the way to the outlet (ref. left-hand image in
figure 2.11).

The self-cleaning process starts according to a programmed
level of pressure loss and/or at pre-set intervals. The valve that
flushes out water and particles (ref. right-hand image in figure
2.11) opens when the back flushing sequence is activated.
Water pressure will be higher on the outside of the filter
element, which is closed at the inlet (ref. figure 2.11). The _
water pressure transports the water and particles to the Figure 2.11 Aqua Backflush filter
flushing system.

Ahdassdon

k&"f’i‘kwwwsj i
i

Due to the relatively low water pressure at the inlet to the filter, a pump is fitted after the flushing valve
to lower water pressure on the inside of the filter element, in order to increase the difference in pressure
and improve flushing efficiency. The pump is controlled by the filter control and only operates during the
back flushing sequence.

User manual | Thermolicer® system 2-14
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2.3.5 The Thermolicer® unit

The Thermolicer® unit comprises a pipe coil
with process water, a 7,000 litre water tank,
a circulation pump, dewatering filter unit,
butterfly valves, valves controlled by an
actuator, magnet valves and level and
temperature sensors (see positions in image
2.12). In addition, a 1,500 litre buffer tank is
fitted (but will not be fitted in future models
where heating is provided by a heat
exchanger). The unit also comprises a
control cabinet, including PLC, for control
and operation of the Thermolicer®. The
water tank is fitted with an inspection hatch,
diffuser stone to add oxygen, a pipe system and nozzles for internal cleaning and gauges for pH, oxygen
and salinity.

Nozzles are fitted to the Thermolicer® unit's outlet pipe to supply transport water for returning the fish
back to the sea cage.

The images below illustrate the position of sensors and valves on the Thermolicer® unit. "T" indicates
temperature sensor, "L" level gauge and "V" valve. Image 2.12 illustrates the Thermolicer® with heating
elements?! as the source of heating. When an alternative source of heating is utilized, the unit does not
comprise TT3, TL3, TAV3, TMV3, TMV8 or TMV9.

TT2, TT5 and TT6 are optional on the new Thermolicer® units. These can be fitted if requested by the
customer.
The other sensors have the same designation as before.

Prn—— 1 —_— ‘m\ o g ’ »";Tﬂ /-“f R GEE S G s :
‘ S MT+E1 § MT+E2 § MT+E3 | MT+E4 -v¥ 4 | A ‘ MT+E5 | AmT+ee \§ mT+E7 {8 MTeEs Y MT+ED
- ! : | ; %~ ! J L N N N
- —_— = - — o - =
= Tl < : o
= — — Y Zai— y Y

pH-, salt- og

oksygenmaler

Flowmaler
™

«Thermolicer Manuell Ventil»

Image 2.12 Position of sensors and valves =
«Thermolicer Automatisk Ventil»

«Thermolicer Temperaturmalers W

«Thermolicer Nivamaler» .

1 The heating elements for the main tank are designated MT+E1 i MT+E9. The heating elements for the hot water tank are
designated HWT+E1 i HWT+E3.
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236 PLC

The PLC provides an overview of levels, temperatures and environment on the left-hand side of the
screen (fig. 2.12). The user can control valves, pumps, sprinkling system and other systems from the

right-hand side of the screen under "Manual Control". Ref. printed appendix (chap. 16).

Normally, the PLC will be mirrored by a monitor in the control room/bridge. This helps increase safety

and simplifies use.

N unrronicse

MAIN DISPLAY

Ti= 80°C
Ti= 80°C
T4~ 88°C

§

~ FONER
3 @) (71) |@ west I
HOT WATER Pwl +450 kW
P
w3 58 kW I

é' g:’— WATERIN.

BA-32ppt B o Twp =34

02-524%
Phe 5§

08:16:27

6: WAIT FOR RIGHT TEMPERATURE

Air Pump P4

Figure 2.12 PLC i Main display
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2.3.7 Circulation filter

The circulation filter (fig. 2.13) is made by Heco
(blade filter, fig. 2.14) and is provided in addition
to a bag filter integrated in the skid.

The circulation filter is designed as a compact,
self-cleaning automatic filter made from
stainless and acid-proof steel (fig. 2.14-2.15).
The filter is utilised in situations that require an
automatic and continuous cleaning process,
where the dirt concentrated in the filter is
removed via a bag filter, during operation (ref.
chap. 17 for more information).

Figure 2.13 Circulation filter

Figure 2.14 Heco Filter Auto-Line LR-E PN 10

Figure 2.15 Heco Filter

The bag filter is made from stainless, acid-proof steel and is fitted with replaceable filter bags.

User manual | Thermolicer® system 2-17
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2.3.8 Seawater pump
The sea water pump is a Flygt NP pump 3202-185-LT 164 (fig. 2.16).

Figure 2.16 Flygt NP 3202-185

The seawater pump is submersible and is powered by an electric motor.
It is self-cleaning and extremely efficient.

The pump has capacity for approx. 340 I/s and is an impeller pump. Ref. appendix 18 for more
information.

ull |
r/"

Figure 2.17 Flygt sea water pump
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2.3.9 Power source

External power supply is required to operate
the Thermolicer® system. The specification
of the power supply depends on
configuration in terms of heating the
treatment water.

Ref. chap. 20 for more information.
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3.1 Thermolicer® system i Overview of components with weight

3.1.1.1 Single Thermolicer®
The table below provides an overview of weights for a single Thermolicer®. The weight of some
components is specified as "0", as the components vary from project to project.

||||r|
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STEINSVIK

BEAPROCFED FOR LIFE

Weight Summary - Thermolicer - Single Thermolicer
6400 | Vacuum Tank

Project number:

Project: INT Thermolicer

Updated:

All weight in kg.

Description Unit weight Dry weight In operation
Thermalicer incl Circulation filter 10000 1 10000 20000
Heat Exchanger (20 ft. container) 7500 1 7500 7500
Dewatering filter 2500 0 - 2000
Dewatering unit 970 0 - 8280
Valve box Triplo DN400 520 0 - -
Vacuum Tank (6400 |} 1000 0 - -
Manifold DN400 Triplo 700 0 - -
Pipe (from tank to dewater) 180 0 - -
Power pack 1250 ink 5" pipe 1500 0 -1 -
Fish Counter 750 0 - -
Seawater pump 1000 0 - -
Wash/cleaning equipment (10 ft. container) 1600 1 1600 1600
Small system water pumps 100 1 100 100
Gen Set 1030 kVA (hvis del av leveransen) 14000 0 -0 1000
Air compressor 350 0 - -

19 200 40

3.1.1.2 Double Thermolicer®
The table below provides an overview of weights for a double Thermolicer®.

IIIFI
‘4l|| ’

Weight Summary - Thermolicer - 2 x TL

9200 | Vacuum Tank

Project number:

Project:

INT Thermolicer

Updated:

STEINSVIK

BEAPROGFED FOR LIFE

All weight in kg.

Thermolicer

Heat Exchanger (20 ft. container)

Dewatering filter
Circulation filter
Dewatering unit

Valve box Triplo DN40O
Vacuum Tank {9200 1}
Manifold DN40O Triplo

Pipe (from tank to dewater)
Power pack 1250 ink 5" pipe

Fish Counter
Seawater pump

Description

‘Wash/cleaning equipment (10 ft. container)

Small system water pumps

Gen Set 550 kvA
Air compressor

Unit weighi
13000

350

o R R M B W W e R e N

Dry weight

26 000
10000
2500
3000
970
520
3750
700
540
6000
750
2000
1600
200
7000
350

Weight water/f| In operation

13 000

2000
3000
5000

320

5200
700
340

750
20000
500
200
1500

78000
10 000
4500
12 000
95970
1040
38850
1400
3240
24000
1500

2100
8500
350

65 880 240 250
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3.2 Dimensions

3.2.1 The Thermolicer® unit
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3.2.2 Dewatering filter unit

3.2.2.1 Drum filter
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3.2.4 Circulation filter
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3.24.1

Blade filter i part of the circulation filter
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3.2.5 Dewatering unit
Two types of dewatering unit have been supplied.
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3.2.6 Valve box
Can be supplied with 400 mm or 500 mm outlet diameter.
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3.2.7

Vacuum tank

Stranda supplies two sizes of vacuum tank: 6,400 | and 9,200 .
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3.2.8

Manifold DN400O
The Manifold DN40O is supplied with three or four outlets (depending on the number of vacuum tanks).
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3.29

Pipe from tank to valve box (if fitted) and dewatering unit
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3.2.10 Power pack 1250/vacuum compressor
Three power packs/vacuum compressors are installed with a single Thermolicer® system.

A double
Thermolicer® system has four.
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3.2.11 Fish counter

The fish counter is supplied with either 400 mm or 500 mm diameter.
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3.2.12 Sea water pump
Pipe coupling from pump to Thermolicer® varies according to configuration.
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3.2.13 Cleaning system (if supplied)

3.2.13.1 Cleaning skid
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3.2.13.3 Tank 300 |
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3.2.13.5 Click & Clean Dynamic
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3.2.13.7 High pressure cleaning system
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3.3 Data card
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Technical details

Fish inlet (1)

Fish outlet (2)

Sea water inlet

Material

Water volume main tank

Water volume process pipe/loop

Water volume during normal operations
Treatment temperature

Treatment time

Normal power source

Max. pressure filter

500 mm

400 mm

250 mm

AISI 316
7,000 |
7,000 |
14,000 |
20-35°C
25-30 sec.
400V, 50 Hz

0.6 bar

B
B
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4.1 Acceptance and commissioning report

Type:

Thermolicer® number:

Customer:

Steinsvik AS
Rundhaug 25
5563 Farresfjorden
Norway

Service: +47 488 52 888
Support: +47 488 52 488
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4.2 Commissioning report

Delivery of Thermolicer® type XXXXX has been accepted

Employees of the following companies are responsible for operation and maintenance:

The employees have received instruction in how to operate and carry out maintenance for the
Thermolicer® system. Operating procedures have been handed over.
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421 Commissioning

Commissioning shall be carried out when personnel from Steinsvik AS are present.

4.2.2 Calibration certificate

|||r|
‘4II| '
STEINSVIK

Calibration certificate

Thermolicer®

Type: Delouser

Thermolicer no:

Manufacturer: Steinsvik AS

Date:

Range (max):
Calibrated:

Temp. in sea:
Results:

Sign ref. Description Tag no. Serial no. Calibration date:

1 Temperature in reference instrument

Use the temperature reference instrument in the tank, next to T4.

Unecertainty of calibration:

Authorized by:

www.steinsvik.no

Steinsvik AS, Rundhaug 25, 5563 Femresflorden, Norway
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Control and calibration
anec 3 32°C 33°C 335°C
Up °C
Down °C
After calibration
Up °C
Down °C
Gain values
T1 °C|T2 °C (T3 °C(T4 *C|TS C
T C|TT °C|T8 C(T3 °C
pH Salinity 02
Before Before Before
calibration calibration calibration
After After After
calibration calibration calibration
Gain SET- i Gain SET-
value Gain SET-value value
Signature
customer:
Signature
technician:
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4.3 Training certificate (for the operator)

The system operator requires full training in how to operate the Thermolicer® system, described in detalil
under paragraph 6.3/6.4 (depending on whether the system has an oil-fired boiler or heating element),
and shall be familiar with all details described in paragraph 6.3/6.4. The training certificate shall be filled

|||| Thermolicer® — Training certificate
[STEINSVIK
TL no:
Customer:
Location:

Hame of operator Startup- Operating Shut down- Service &

Signature of operator procedure procedure procedure maintentance
Mame Diate Date Diate Diate
Sign. Sign Sign. Sign Sign.
Mame Diate Date Diate Diate
Sign. Sign Sign. Sign. Sign.
Mame Diate Date Diate Ciate
Sign. Sign Sign. Sign Sign.
Mame Date Diate Date Diate:
Sign. Sign. Sign. Sign. Sign.
Mame Diate Date Diate Diate
Sign. Sign Sign. Sign Sign.
Mame Drate: Date Diate Diate
Sign. Sign. Sign. Sign. Sign.
Mame Diate Dat= Diate DCiate
Sign. Sign Sign. Sign Sign.
Mame Diate Date Diate Diate
Sign. Sign. Sign. Sign. Sign.

The signature must be from approved training personnel.

in for all persons who have received training in how to operate the Thermolicer® system. Authorized
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training personnel shall sign the certificate to document that the operators have received training in
startup procedures, operating procedures, shutdown procedures, service and maintenance.
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5 Safety
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5.1 Amendments to the Thermolicer®

Any unauthorized amendments to or reconstruction of the Thermolicer® system by the user or operator
are prohibited, and will imply that the producer is no longer liable for damages.

5.2 Training personnel

5.2.1 Training

Only trained and certified personnel are permitted to operate, carry out maintenance and daily
service routines on the Thermolicer® system. These persons shall also be instructed about possible
risks involved.

5.2.2 Read the documentation
All persons responsible for the installation, commissioning, operation and maintenance of the
Thermolicer® system shall have completed training and must read and understand the operating
instructions prior to use of the system. The user manual shall be kept in an easily accessible position
close to the Thermolicer® system.

5.2.3 Appointing responsibility
Responsibility for operation, maintenance and repairs must be clearly defined, leaving no doubt as to
who is responsible in terms of safety.

5.3 Obligation to exercise caution when handling the Thermolicer® system

5.3.1 System status

The Thermolicer® system shall only be utilized when its technical status is good. It must only be used
for its intended and correct purpose and keeping in mind all factors related to safety and risk. Utilization
must comply with the user manual. All defects, particularly those that may have an impact on safety,
must be rectified immediately.

5.3.2 Wear protective equipment

Hazard!

Risk of injury to personnel!
Can cause severe injury!

All operators and maintenance personnel are recommended to use protective
equipment.
This may include safety shoes, hearing protection, hard hats and gloves.
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5.4 What to do in the event of an undesired incident/emergency?

All undesired incidents involving functional failure of the Thermolicer® system shall be reported to
Steinsvik AS.

5.4.1 Fire
Fire safety related to the system shall be incorporated in the vessel's fire safety procedures.

5.4.2 Emergency stop button
An emergency stop button is provided on the front of the control cabinet (amendments have been
planned here).

5.5 Safety information regarding repairs/maintenance

- Operating personnel must be informed before any maintenance or repair work is initiated. A
supervisor must be appointed.

- The intervals for regular inspection and control specified in the user manual (or appendix from
the different suppliers) must be followed.

- Allinspection of safety equipment must be performed by an expert.
An expert is a person with sufficient knowledge of the field in question gained from technical
training and professional experience. The expert also requires knowledge of relevant health and
safety regulations, provisions related to accident prevention, directives and generally accepted
regulations related to technology, so that he or she is able to evaluate the level of safety for the
Thermolicer® system.

5.5.1 Reconstruction, upgrades, amendments to equipment

Reconstruction and amendments shall only be carried out by Steinsvik AS, or pursuant to an agreement
with Steinsvik AS. This comprises amendments required by new legislation. If such amendments are
carried out by other parties, the declaration of conformity is no longer valid.
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5.6 Risk involved in the different components

An automatic function that stops the fish pump is fitted to minimize risk if the integrated circulation pump
or the dewatering filter unit in the Thermolicer® were to fail.

The sub-chapters below contain a list of components and the risk involved.

5.6.1 Fish counter
- Avoid water coming into contact with the contact pins when the Registration unit is connected
to the Control unit, and when connecting the voltage supply.
- Fasten the plugs tightly: make sure they are properly sealed to protect the contact pins from
contact with water.
- If the registration unit is to be disconnected, the voltage supply must also be disconnected.

5.6.2 Fish pump

- In the event of a power cut or failure of vital components, the fish may be left in the vacuum
tanks and not transported out again. Corrective action for such a situation could be a backup
system for power supply and an emergency stop function to stop the fish pump.

- Leakages may occur. It is important to comply with the maintenance procedure recommended
by the supplier (ref. appendix chap. 14).

- Maintenance work may result in breakages (lifting devices/cables damaged).

- Take care to avoid foreign bodies being transported in to the system together with the fish.

5.6.3 Dewatering filter unit

- If this filter gets clogged and the dewatering unit overflows, sea water and fish may flow over on
to the deck and fish may escape.

- The separated water may be released without cleaning to the sea. Corrective action required
comprises continuous maintenance and sufficient spare parts and consumables readily
available.

- If the filter gets clogged, this will result in an increased load on the filter pump(s).

5.6.4 The Thermolicer® unit

- The dewatering unit is exposed to major mechanical load during operations, and may suffer
from mechanical wear and breakages.

o Small cleaner fish may be transported with the separated process water back to the
tank.

- The circulation pump may fail due to a short circuit, breakage, leakages or foreign bodies
penetrating the pump inlet. As a result, the system may not be able to transport the fish through
the system and back out again.

- Damage to the power cable may cause electric shock (personnel injury).

- Valves may fail and result in higher or lower treatment temperature than required.

- If sensors fall, the measurement parameters may deviate from the required levels.

- The heating source may fail and result in higher or lower treatment temperature than required.

- The system may have leakages resulting in the runoff of heated water.

- Low temperatures (lower than -5°C) may cause damage to equipment.

5.6.5 PLC
- Water leakages
- Short circuit
- Electric shock
- Too warm or too cold process water
- The process does not start (the water is not heated).

Preventive action may include protecting the system from rain and wind.
1 NB! Do not wash with high pressure jet!
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5.6.6 Circulation filter
- The filter may become clogged. Carry out maintenance according to the supplier's
recommendations.
- Thereis arisk of liquid splashing out if the ventilation valve opens while the filter is in operation.
- The filter element may be damaged if the pressure differential exceeds the pressure tolerance
of the type of filter element in use.
- Risk of burns from hot surfaces.

5.6.7 Seawater pump
- The pump may burn if it sucks in air.
- Risk of electric shocks or burns. Extra overvoltage protection for the earthed contacts shall be
fitted if there is a risk of personnel coming into contact with such components.
- The pump may stop due to foreign bodies, wear and tear etc.

5.6.8 Power source
- There is arisk that the Thermolicer® system may stop and the user is not able to empty the fish
out of the system.
- The most common cause of generator shutdown is that has run out of fuel.
- The diesel filers may be clogged and can cause shutdown.
- Leakages (diesel, oil, water or exhaust). It is important to carry out maintenance according to
the supplier's recommendations.
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Fish health
If the operator suspects that fish are in poor health, the fish shall not be subject to
treatment.

Chemicals

Steinsvik AS assumes that those who have the Thermolicer® system make use of eco-
friendly anti-foaming agents, cleaning and disinfection agents. Steinsvik AS cannot be
held liable for any use of chemicals.

Detergent and cleaning chemicals must be disposed of properly according to prevailing
legislation and regulations.

6.1 Qualifications required for operating personnel

All operating personnel must have completed training in the use and handling of the Thermolicer®
system. Only personnel who have completed training are authorized to operate the Thermolicer®
system. The end user should compile a clear set of guidelines covering responsibility for the operation
and maintenance of the Thermolicer® system.

It is essential to make sure that operating personnel understand the instructions. This will ensure that
all employees are safe at work and are aware of potential hazards.

6.2 Utilization of the different components

A full visual inspection of equipment shall be performed both prior to and after
startup.

6.2.1 Fish counter

The fish counter is a full water counter and has optimal function with a constant flow of water.

The volume of air bubbles inside the counter must be kept to a minimum, in order to avoid disturbance
of the counting system.

Ref. appendix chap. 13 for more information.

6.2.2 Fish pump

The fish pump functions by sucking vacuum from one tank at a time. The volume of fish is regulated
either by level or by time. When the pump is full with the required volume of fish, the valve closes and
the pump applies suction to the next vacuum tank. At the same time, one tank is pressurized and the
fish are pumped to the dewatering unit.

The dewatering unit has been specially designed for use with Thermolicer®. The dewatering unit
comprises overflows, separation grid, (in some versions, a sorting table), a tank for separated water,
outlet for cleaner fish and outflow to a filter.

The valve to the vacuum tank is closed prior to startup.
- Any condensation that has accumulated in the tank under the air compressor shall be released
using the valve below the tank.
- Check to make sure there is no condensation in the condensation trap on the air treatment unit.
- Check to make sure there is oil in the lubrication unit for the air treatment unit.
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6.2.3 Dewatering filter unit

Filter operation is continuous and automatic.

Separated water from the dewatering unit is filtered to collect particles and lice that naturally fall off the
fish during pumping.

6.2.4 The Thermolicer® unit

The fish enter the pipe coil from the dewatering unit, are transported around the process pipe then are
separated and are transported back to the sea cage. The fish remain in the process pipe for 25-30
seconds, in heated water that causes the lice to come loose due to shock or loss of muscle control. All
lice that fall off are filtered, collected then destroyed.

For a detailed description of operating procedures, please refer to chapter 6.3 (if the Thermolicer®
system is fitted with an oil-fired boiler) or chapter 6.4 (if the system has a heating element).

6.25 PLC
For operation of the PLC, ref. printed appendix (chap. 16).

6.2.6 Circulation filter
The function of the filter is to filter process water by allowing it to circulate from the tank via the filter and
back.

Waste water from the circulation filter is transported to the bag filter, where any pollutants are collected.
The bags are replaced and destroyed when polluted.

6.2.7 Seawater pump

The pump fills the Thermolicer® during startup.

The pump provides transport water for outlet of fish.
It also refills water in the Thermolicer®.

Ref. appendix chap. 18 for more information on the sea water pump.

6.2.8 Diesel generator
All operation of the diesel generator must comply with the supplier's user manual. Ref. appendix in
chapter 20 (digital version).
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6.3 Operating procedure i Thermolicer® with boiler

Daily inspection of the equipment is mandatory prior to startup 7 check that all valves are set as
illustrated in the table below, both during startup and operations. The checklist "valve settings before
startup” shall be filled in every time the system is started (chap. 20).

The position of the different valves is indicated in images 6.1 and 6.2. "TMV" stands for "Thermolicer®
manual valve" and "TAV" stands for "Thermolicer® automatic valve".

STARTUP AND DURING OPERATIONS

Valve Function Position

TMV1 Flushes fish back out to sea cage Closed
25% open,

TMV2 Fills circulation water in loop shall not be
operated!

TMV3* Fills the hot water tank N/A

TMV4 Empties the water loop 100% open

TMV5 Empties the main tank 100% open

TMV6 Outlet for water samples Closed

TMV7 Alternative to empty the main tank Closed

TMV8* Empties the hot water tank N/A

" Manual filling of hot water tank (backup

TMV9 for TAV3) N/A

TMV10 Supply to circulation pump 100% open

TMV11 Supply of hot water to main tank 100% open

TMV12 Extra water outlet Closed

TMV13 Sprinkling 100% open
50% open,

TMV14 Water exchanger (positioned at rear) shall not be
operated!

TAV1 Fills the main tank Auto

TAV3 Fills the hot water tank N/A

TAV14

TAV15

TAV16 Controlled by filter skid (positioned on Auto

TAV17 filter skid)

TAV18

TAV19

*if fitted

Image 6.1 Position of valves that are of relevance for

Thermolicer® with oil-fired boiler 6.4
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Image 6.2 Position of valves

6.3.1 Startup of Thermolicer® with boiler

Prior to startup, a full visual inspection of the equipment is required in addition to a
risk assessment.

Checklist: Valve settings at startup
Fill in the checklist (enclosed in chap. 20).

1. Check to make sure the generator has been preheated. You can read this from the generator
display. Do not start the generator before the cooling water has reached a temperature higher
than 25°C.

Start the generator and flip the main switch in order to provide power to the system.

Flip the main switch (Q1) in the Thermolicer® cabinet.

Close all drain valves on the system.

Boiler: turn the AUTODRIFT (automatic operation) switch to the PA setting (on). Turn the

KJELEPUMPE (boiler pump) and RETURHEVINGSPUMPE (pump to increase temperature of

return water on the actual oil-fired boiler) to the AUTO setting (Remember that the sea water

pump for the heat exchanger must NOT be started until the main tank on the Thermolicer® has
been filled with water and the operator has physically checked that the tank is full. The boiler
must also have minimum temperature of 30°C). The boiler can now be started using the AV/PA

(on/off) switch on the boiler control panel.

6. Make sure the PLC programme on the Thermolicer® is in AUTO and set P2 at 35Hz (this may
vary from installation to installation and based on experience). Press START. The tank will fill
up with water to the correct level. P1 will then start automatically and start to fill the treatment
pipe with water.

Check that TMV1 is minimum 25 % open (so the pump does not run in its own water).

7. Set the required temperature on Thermolicer®, and switch the sea water pump to AUTO on the
cabinet on the boiler.

8. Start the dewatering filter unit (on the starter cabinet for the drum filter). The flush pump and
drum filter start at the same time.

9. Start the cooling pump/system water pump for the vacuum compressors. Start the compressors
by selecting each unit on the PLC in the fish pump container. Make sure that all compressors
receive cooling by monitoring the cooling indicators. They shall have a green light.

10. Enter the average weight on the fish counter. Press START on the counter when you start
pumping.

11. You can now start pumping in fish.

abrwn
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6.3.2 Operation of Thermolicer® with boiler

- Once you have started pumping in fish, make sure that a sufficient number of fish are pumped
into the Thermolicer®.

- Use an antifoaming agent in the water (if required) in the Thermolicer® tank to eliminate foam
(ref. supplier's recommended dose).

- Monitor the temperature of T4 and T5 and make sure they remain at the chosen setting. Also
monitor the water level in the main tank (T4 controls the process).

- Keep an eye on the dewatering unit to make sure that the fish are flowing smoothly in to the
Thermolicer® (check the camera if fitted).

- Adjust the frequency of the circulation pump if necessary. This controls the water speed in the
Thermolicer® and determines how long the fish are in the system. The maximum time for fish
in the Thermolicer® unit is 30 seconds.

- Take lice samples before and after delousing, and adjust the temperature if necessary. Steinsvik
AS also recommends taking lice samples during treatment. Fine tune the temperature according
to the number of lice and the condition of the fish once they leave the system.

- Check that the water supply for exchange of process water is set at 1,500-2,000 litres per hour.

- Empty the lice filter (bag filter) regularly (the manometer indicates when the filter requires
replacement) into dedicated containers.

- Make sure that the suction hose is positioned close to the fish at the inlet point.

- Once the sea cage is empty, stop pumping and change the setting to T&M TANK (empty tank).
It is recommended to continue pumping water for 10-15 minutes after the fish have been
pumped from the cage.

- Therecommended interval for changing process water is after four hours of operation
or when the water quality is low.

The boiler must be back flushed. Ref. description of the method and illustration of position of
components in separate appendix.

T3: X20:12,13,14 L3:
Mounted on the upper side of boiler tank Mounted in the bottom of boiler tank

T4: X20:15,16,17
Mounted in supply tube

T4: X20:15,16,17
Mounted in supply tube

T6: X20:18,19,20
Mounted underside of the tube,
which’s before second turn

L2: Mounted underside of the tube,
which’s before second turn

L1s&T1: X20:1,2,3
Mounted in the bottom of main tank

T2: X20:9,10,11
Mounted on the upside tube
which'’s after the first turn

Figure 6.1 Sketch illustrating the sensors on the Thermolicer®
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6.3.3 Emergency shutdown/stop procedure for Thermolicer® with boiler
Daily cleaning of the Thermolicer® system is recommended.

- Once the pumping operation has stopped, press STOP on the Thermolicer® PLC.

1 The sea water pump stops automatically (some versions have a switch to stop the sea
water pump).

1 The heat exchanger/burner on more recent versions of the system also stops
automatically.

- Stop the fish counter and update the log.

- If you have an earlier version of the system: switch off the heat exchanger/burner on the boiler
control panel.

- If you have an earlier version of the system: switch off the sea water pump (wait for 10 minutes
before switching off the pump to increase return water temperature and the boiler pump).

- Close the fish outlet valve (TMV1).

- Empty the main tank by opening the two large valves (TMV5 and TMV7) on each side of the
machine (make use of a bag filter unless the valves lead directly to the drum filter). Empty the
treatment pipe by opening the valve under the treatment pipe at the end of the machine (TMV4).

- Open the drain valves on the vacuum tanks, the dewatering filter unit (aqua filter or drum filter)
and the circulation filter.

- Once the main tank of the Thermolicer® is empty, close the valves again and change the
Thermolicer® so that it is in AUTO mode in Manual Control by pressing AUTO on the PLC, then
fill the main tank by pressing V1 (this is TAV1 in the illustration of valves) then P2.

- Change the setting of the pump to increase return water temperature and the boiler pump to O
on the boiler container.

- Once the tank is full and water is flowing out of the overflow, start P1. This can run for five
minutes before you close it.

- Stop P2 and close V1 (this is TAV1 in the illustration of valves). Subsequently, empty the tank
and the hot water tank.

- Start Cleaning System. Ref. separate procedure (all drain valves on the Thermolicer® must
remain open during the cleaning process).

- Shut down the dewatering filter unit by pressing STOP on the PLC for the dewatering filter unit.

- Disconnect the power supply from the generator then shut down the generator by pressing
STOP.

6.3.4 Valve settings for daily cleaning

The table below shows the valve settings for the Thermolicer® unit during daily cleaning (ref. images
6.1 and 6.2 for the position of the different valves).

DAILY CLEANING

Valve no. Function Position
TMV1 Flushes fish back out to sea cage Closed
TMV2 Fills circulation water in loop 25% open, shall not be

operated!
TMV3* Fills the hot water tank 100% open
TMV4 Empties the water loop 100% open
TMV5 Empties the main tank 100% open
TMV6 Outlet for water samples Closed
TMV7 Alternative to empty the main tank Closed
TMV8 Empties the hot water tank Closed
Manual filling of hot water tank (backu
TMV9 for TAV3) 9 ( P Closed
TMV10 Supply to circulation pump 100% open
TMV11 Supply of hot water to main tank 100% open
TMV12* Extra water outlet Closed

User manual | Thermolicer® system
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TMV13 Sprinkling 100% open
TMV14 Water exchanger (positioned at rear) 50% o%epnérsart]:(ljl!not be
TAV1 Fills the main tank Auto

TAV3 Fills the hot water tank Auto

TAV14

TAV15

TAV16 Controlled by filter skid (positioned on Auto

TAV17 filter skid)

TAV18

TAV19
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6.4 Operating procedure i Thermolicer® with heating element

Daily inspection of the equipment is mandatory prior to startup 7 check that all valves are set as
illustrated in the table below, both during startup and operations. The checklist "valve settings before
startup” shall be filled in every time the system is started (chap. 20).

The position of the different valves is indicated in images 6.1 and 6.2. "TMV" stands for "Thermolicer®
manual valve" and "TAV" stands for "Thermolicer® automatic valve".

STARTUP AND DURING OPERATIONS

Valve no. Function Position
TMV1 Flushes fish back out to sea cage 100% open
TMV2 Fills circulation water in loop 25% open, shall not be

operated!
TMV3* Fills the hot water tank 100% open
TMV4 Empties the water loop Closed
TMV5 Empties the main tank Closed
TMV6 Outlet for water samples Closed
TMV7 Alternative to empty the main tank Closed
TMV8 Empties the hot water tank Closed
Manual filling of hot water tank (backu
™ve | P s) g ( P Closed
TMV10 Supply to circulation pump 100% open
TMV11 Supply of hot water to main tank 100% open
TMV12* | Extra water outlet Closed
TMV13 Sprinkling 100% open
. 50% open, shall not be
TMV14 Water exchanger (positioned at rear) operated!
TAV1 Fills the main tank Auto
TAV3 Fills the hot water tank Auto
TAV14
TAV1S5
TAV16 Controlled by filter skid (positioned on Auto
TAV17 filter skid)
TAV18
TAV19

*if fitted

’;_ e ‘@[ e o N\ ' ;Y. . & o B .| o ) B e e

Image 6.3 Position of valves that are of relevance for Thermolicer® with heating element
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Image 6.4 Position of valves on the Thermolicer®

6.4.1 Startup of Thermolicer® with heating element

Prior to startup, a full visual inspection of the equipment is required in addition to a
risk assessment.

Checklist: Valve settings at startup
Fill in the checklist (enclosed in chap. 20).

1. Check to make sure the generator has been preheated. You can read this from the generator
display. Do not start the generator before the cooling water has reached a temperature higher
than 25°C.

Start the generator and flip the main switch in order to provide power to the system.

Flip the main switch (Q1) in the Thermolicer® cabinet.

Close all drain valves on the system.

Make sure the PLC programme on the Thermolicer® is in AUTO and set P2 at 35 Hz (this may

vary from installation to installation and based on experience). Press START. The tank will fill

up with water to the correct level. P1 will then start automatically and start to fill the treatment
pipe with water.

6. Once the correct water level is achieved in Thermolicer®: enter the required temperature on the
Thermolicer®.

Check that TMV1 is minimum 25 % open (so the pump does not run in its own water).

7. Start the dewatering filter unit (on the starter cabinet for the drum filter). The flush pump and
drum filter start at the same time.

8. Start the cooling water pump for the vacuum compressors. Start the pump by pressing the
switch on the pump. With more recent installations, the cooling water pump is activated by
pressing "vannpumpe" (water pump) on the PLC supplied by Stranda.

Start the compressors by selecting each unit on the PLC in the fish pump container. Make sure
that all compressors receive cooling by monitoring the cooling indicators. They shall have a
green light.

9. Enter the average weight on the fish counter. Press START on the counter when you start
pumping.

10. You can now start pumping in fish.

akrwnN
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6.4.2 Operation of Thermolicer® with heating element

- Once you have started pumping in fish, make sure that a sufficient number of fish are pumped
into the Thermolicer®.

- Use an antifoaming agent in the water (if required) in the Thermolicer® tank to eliminate foam
(ref. supplier's recommended dose).

- Monitor the temperature of T4 and T5 and make sure they remain at the chosen setting. Also
monitor the water level in the main tank (T4 controls the process).

- Keep an eye on the dewatering unit to make sure that the fish are flowing smoothly in to the
Thermolicer® (check the camera if fitted).

- Adjust the frequency of the circulation pump if necessary. This controls the water speed in the
Thermolicer® and determines how long the fish are in the system. The maximum time for fish
in the treatment water is 30 seconds.

- Take lice samples before and after delousing, and adjust the temperature if necessary. Steinsvik
AS also recommends taking lice samples during treatment. Fine tune the temperature according
to the number of lice and the condition of the fish once they leave the system.

- Check that the water supply for exchange of process water is set at 1,500-2,000 litres per hour.

- Empty the lice filter (bag filter) regularly into dedicated containers.

- Make sure that the suction hose is positioned close to the fish at the inlet point.

- Once the sea cage is empty, stop pumping and change the setting to T&M TANK (empty tank).
It is recommended to continue pumping water for 10-15 minutes after the fish have been
pumped from the cage.

- Therecommended interval for changing water is after four hours of operation or when
the water quality is low.

T3: X20:12,13,14 L3:
Mounted on the upper side of boiler tank Mounted in the bottom of boiler tank

T4: X20:15,16,17
Mounted in supply tube

T4: X20:15,16,17
Mounted in supply tube

.
L2: Mounted underside of the tube,
which’s before second turn

L1aT1: X20:1,23
Mounted in the bottom of main tank

T2: X20:9,10,11
Mounted on the upside tube
which'’s after the first turn

User manual | Thermolicer® system 6-11
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Emergency shutdown/stop procedure for Thermolicer® with heating element
Daily cleaning of the Thermolicer® system is recommended.

Once the pumping operation has stopped, press STOP on the Thermolicer® PLC.

1 The sea water pump stops automatically (earlier versions have a switch to stop the sea

water pump).

Stop the fish counter and update the log.
If you have an earlier version of the system: switch off the sea water pump.
Close the fish outlet valve (TMV1).
Empty the main tank by opening the two large valves (TMV5 and TMV7) on each side of the
machine (make use of a bag filter unless the valves lead directly to the filter). Empty the
treatment pipe by opening the valve under the treatment pipe at the end of the machine (TMV4).
Open the drain valves on the vacuum tanks, the aqua filter, drum filter and blade filter.
Once the main tank of the Thermolicer® is empty, close the valves again and change the
Thermolicer® so that it is in AUTO mode in Manual Control by pressing AUTO on the PLC, then
fill the main tank by pressing V1 (this is TAV1 in the illustration of valves) then P2.
Once the tank is full and water is flowing out of the overflow, start P1. This can run for five
minutes before you close it.
Stop P2 and close V1 (this is TAV1 in the illustration of valves). Subsequently, empty the tank
and the hot water tank.
Start the Cleaning System in a separate cleaning container. Ref. separate procedure (all drain
valves on the Thermolicer® must remain open during the cleaning process).
Shut down the filter by pressing STOP on the PLC for the filter.
Disconnect the power supply from the generator then shut down the generator by pressing
STOP.

Valve settings for daily cleaning

The table below shows the valve settings for the Thermolicer® unit during daily cleaning (ref. images
6.3 and 6.4 for the position of the different valves).
DAILY CLEANING

Valve no. Function Position
TMV1 Flushes fish back out to sea cage Closed
TMV2 Fills circulation water in loop 25% open, shall not be

operated!
TMV3* Fills the hot water tank 100% open
TMV4 Empties the water loop 100% open
TMV5 Empties the main tank 100% open
TMV6 Outlet for water samples Closed
TMV7 Alternative to empty the main tank Closed
TMV8 Empties the hot water tank Closed
Manual filling of hot water tank (backu
TMV9 for TAV3) 9 ( P Closed
TMV10 Supply to circulation pump 100% open
TMV11 Supply of hot water to main tank 100% open
TMV12* Extra water outlet Closed
TMV13 Sprinkling 100% open
TMV14 Water exchanger (positioned at rear) 50% open, shall not be
operated!
TAV1 Fills the main tank Auto
TAV3 Fills the hot water tank Auto
TAV14
TAV15
TAV16 Controlled by filter skid (positioned on Auto
TAV17 filter skid)
TAV18
TAV19
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6.5 Fish treatment

Risk assessment

The operator is responsible for carrying out a risk assessment of fish health, in order to
determine whether it is appropriate to carry out the delousing process. The fish shall be
able to survive the process!

The operator of the Thermolicer® system must monitor three factors in relation to fish treatment:

1. Crowding (stress)
2. Mechanical injuries
3. Water color in the Thermolicer® tank (shall be clean i no red/pink color in the water!)

The operator is responsible for ensuring that the fish are treated carefully. If the fish suffer injury i
stop the system immediately! Monitor all fish returning to the cage after treatment.
Any foreign bodies that have penetrated into the system shall be removed, and any errors in the system
rectified before the Thermolicer® system can be restarted.

6.6 Camera and monitoring system

Each Thermolicer® system is delivered with minimum two cameras: one in the dewatering unit "in" and
one in the dewatering unit "out". These are interconnected either in the camera connection box or
directly in the control cabinet, depending on whether the cabinet is fitted to the Thermolicer® or not.
This sends a signal to a PC normally positioned in a control room, where an operator can monitor the
movement of the fish (in and out of the Thermolicer®). Ref. the flow chart for a typical camera installation
in figure 6.2.

EE TTTTT F 1 Orbit-524 in TL contsiner | hvis

)—; T installert
TL3-FLC Switch in control cabinet |

| T [

Cr 1 ey —— ._,_‘:Ij .

1 . Huis
rTewrw i Orbit-524 in TL contsiner .

== b Co e

T2 - PLG Switch in control cabinet ._\_‘:I:l
| computer |

T

O f ._l_‘:lj

EE s | 1 Crbit-524 in TL container T

computer

TO USB EXTENDER
IN CONTROL CABINET——

TO USB EXTENDER
IN CONTROL CABINET

USB EXTENDER USE EXJENDER
SENDER #1 SEMDER #2

PC- og skjermkonfigurasjoner ————
avhenger av Switch in cabifet beside chair
Thermolicerinstallasjon(er)

<5 <5

[
[
t

o

rhi

Orbit Orbit

Moritor Manitor Monitor Manitor Monitor Manitor

Warkstation PC Warkstation PC

cameras PLC mirraring cameras PLC mirroring cameras \Norkstation

PLC mirraring
AquaScan software

Figure 6.2 Flow chart for typical camera installation
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The camera fitted on the Thermolicer® is an Orbit-200B. This is an analogue camera with a zoom and
autofocus, where the signal is converted digitally in the camera connection box or control cabinet.
The equipment supplied for the control room principally comprises a Workstation PC with a suitable

monitor.

The choice of monitor depends on conditions in the customer's premises.

A surveillance camera may also be supplied (Orbit-310).
If the fish counter is supplied with a camera, this can be integrated into the camera surveillance system.
The data from the fish counter can also be displayed on screen. The flow chart for this process is
provided in figure 6.3 (depending on the number of Thermolicer® installations).

TO SWITCH IN
“TCONTROL CABINET

CAT 8 GAELE ——1 OM CASLE Fiskstaller 1
7O PG ON BRIDGE b
USB EXTENDER COM CABLE
RECEIVER #1 Contral unit
AguaScan 1
nside contral cabinet
TO SWITCH IN
“TCONTROL CABINET COM CABLE
Control Cabinet 22
OM CABLE Fisketellar 2
VIDEC
TO SWITCH IN [ — MIDED
“TCONTROL CABINET v
Control Cabinet #2 p—— [
«__ CAT8GCABLE Py J .|- OM CABLE
TO PG ON BRIDGE T vewww
USS EXTENDER -
RECEIVER #2 Cantral unit COM CABLE
AguaScan 2
nside contral cabinet
THIS I3 TO BE COPIED TO THE AMOUNT OF DISPLAYS
—— THAT IS GOING TO BE USED
COMBOX USB+ <5
POWER TO DISPLAY Fish Counter
Display Digits
Figure 6.3 Flow chart i fish counter
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6.7 Procedures

6.7.1 Temperature measurements

Temperature measurements must be taken from the Thermolicer® main tank. Use a digital, hand-held
thermometer to take measurements. The thermometer should be weighed down so that it does not
follow the water flow to the pump. Wait until the temperature reading has stabilized before reading the
thermometer. Stabilization time varies according to different thermometers.

To gauge the temperature of sea water, submerge the thermometer to a depth of 3-5 metres, and use
the same instrument used to measure the temperature in the Thermolicer® main tank. Once again, wait
until the temperature reading has stabilized before reading the thermometer.

6.7.2 Daily inspection
Check all valves and sensors (to make sure they are in the correct position in relation to the PLC).
Make sure that there is water in the system.

The water pressure in the oil-fired boiler should be around 2 bar (maximum 3 bar) at 80°C. The water
pressure reading is on the boiler's manometer. Pressure should not fall below 1 bar. Pressure may be
lower if the boiler is leaking or has become too warm.

The heat exchanger shall be back flushed, minimum once a day. If the temperature from the heat
exchanger drops, it must be back flushed.

6.7.3 Control of bag filter?

To control the bag filter, you have to open the filter container and carry out a visual inspection.

The pressure gauge on the PLC or manometer indicates whether the bag filter is clogged (more than
0.6 bar).

6.7.4 Control of pressure sensor on pumps
- Heat exchanger: take a reading of the oil-fired boiler's manometer.
- Circulation filter: read the manometer on the side.
- Bagfilter: reading displayed on the PLC.

6.7.5 Thermolicer® log form for delousing

A log form shall be filled in by the control room and operator during each run of
the Thermolicer® system.
Ref. following pages. A copy is enclosed in chap. 20.

2 |If fitted
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|l|| Thermolicer® — Log form delousing
STEINSVIK (for operator)
Log form mo: {muzst be the Same log fonm no. 35 the one filled out fom contr momy
Thermolicer® no: Cage no:
Customer: Date:
Location: Statlt;t:emp. C
Set-up: Barge: D Integrated in boat D -Fw:ltaelr::emp\. “C
. Runtime
Sign: generator:
E e
2 | time Number of fish | Temperature £ s |52 2 )
e Time of day | ;0o Thermolicer cl E ._"1 §- 5 E E Sign.
= 2 O 3 3
0 < O/0O(0O|0 |0
05 < OO0O|0O |0
1 < O|10O0|0|0 0
15 < O0O0O0|0O |0
2 < O0O|0O0|0|0
25 < O|O|0O|0 (0
3 < O(0O|0|0|0
35 < O O0O|0|0d
4 < O0O|0O0|0|0
45 <O 0|00 0
5 < O(0O|0|0|0
5,5 < OO0O|0O |0
6 < O(0O|0|0|0
6.5 < OO0O|0O |0
7 < O(0O(0O|0 |0
75 < OO0O|0O |0
8 < O0O(0O|0 |0
Inifiated shutdown procedure: D
Comments:
Recommended water exchange is estimated after 4 hours operating or by deterioration of water quality
6-16
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1I|| Thermolicer® — Log form delousing
STEINSVIK (for control room)
Log form no: {must be the same log fonm No. as e one Mled out from operatar)
Thermolicer® no: Cage no:
Customer: Date:
Location: Start temp. water: C
Set-up: Barge: D Integrated i boat: D Final temp. water: C
In charge: Runtime generator:
. i MNumk f fish . .
Size of fish (gram) Mo. of throws ;;Tnb;rengjid:rfage l:f;';r:;[:_lm; Number of lice before delousing
Stucked
gram Moveakble
Sexual mature
Implemen.ta'j_nn time Seawater temperature f‘m-:esaing- Mumber of lice before delousing
(howrs, minutes) temperature
Stucked
c °C | Moveable
Sexual mature
Comments: ]
st throw Temperature adjustment
Time of day
Mew c
temperature
| Time: :iiue‘lltml
2nd throw Temperature adjustment
Time of day
Mew c
temperature
| Time: :iileﬁtml
3rd throw Temperature adjustment
Time of day
Mew c
temperature
Time of the llun]
Perleband
All points above and in log form from D
the operator are filled out and filed:

Signature:
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7 Error messages
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Error message
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Solution

Check that the sprinkling system is

Foam guard Too much foam in the water loop. on. Add antifoaming agent.
Too high temperature in the loop. If
T1 Too High there is a significant deviation
T4 Too High between the sensors, the Press Override V1 and hold down
T5 Too High Thermolicer® may need for several seconds in order to
T3 Too High temperature calibration. open the valve and add sea water.
Alternatively, a sensor may be
damaged.
T3 Too Low between the sensors. the supply is sufficient, i.e. that all
T5 Too Low Thermolicer® may néed elements are activated.
T4 Too Low ST Check to make sure that V1 is
T1 Too Low tempergture calibration. closed, or that the ball plug valve is
Alternatively, a sensor may be 50% 0|’oen
damaged. )
Check to make sure the manual
valves are open.
Check to sure that V1 and V3
are functioning as intended (the
L1 Too Low automatic valves).
L2 Too Low Level in tank is too low. Check that the sensor is
L3 Too Low working properly by

disconnecting it from the
Thermolicer® so that the
sensor displays a reading
below the measurement range.

Heater T1 Err.
Heater T3 Err.

Error in heating element.

Make sure all power switches for
the heating element are turned on.
Check whether the thermostat for
the heating element has been
triggered, and reset the
thermostat.

Pump P1 Protect
Pump P1 Leakage
Pump P1 Too Hot

Pump error. A megger test is
required to check whether the
pump has short-circuited.

Check whether the power switch
for the pump is turned on, if "Pump
Protect" is displayed.

Try to reset the frequency
converter if the error message
"Pump Protect” is displayed.

Pump P2 Protect
Pump P2 Leakage
Pump P2 Too Hot

Pump error. A megger test is
required to check whether the
pump has short-circuited.

Check whether the power switch
for the pump is turned on, if "Pump
Protect" is displayed.

Try to reset the frequency
converter if the error message
"Pump Protect” is displayed.

Fan P4 Protect

Error in the frequency converter.

Check that the power switch is on.
Try to reset the frequency
converter.

Try to reset the PLC.

User manual | Thermolicer® system
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Check that the heating element in
Cabinet >35°C Cabinet temperature is more than the cabinet is generating heat.
Cabinet >40°C 35°C or 40°C. Check that the thermostats have
the correct settings.

Replace the battery at the rear of
the PLC (monitor).

Battery PLC Low Low battery on the PLC.

Temperature sensors

No major deviations should emerge between the temperature sensors, although minor deviations may
occur.

T4 is the most important sensor for regulation of the Thermolicer®.

Make sure the Thermolicer® remains calibrated and calibrate it at regular intervals.

Any problems not mentioned above should be discussed with
Steinsvik Support.

Service: +47 488 52 888
Support: +47 488 52 488

Thermolicer® Support is available 24 hours a day.

Info!
| For information on troubleshooting for the different components,
/ read the user manuals provided by the component supplier!
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8 Service and maintenance
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8.1 General information

This chapter relates to storage onshore, preservation, frost protection, fire safety, inspection,
maintenance and cleaning that can be carried out by operating personnel.

In order to guarantee reliable operation of the Thermolicer® system and maximum performance, regular
service and maintenance are required. If the Thermolicer® system is not serviced at regular intervals,
its lifetime and functionality will be impaired.

Info!
Ref. the original documents provided by suppliers for maintenance instructions relating to the
different components. These are provided as appendices in printed/digital format (chapters 13-20).

Maintenance and repairs described in this chapter must only be carried out by qualified personnel.
Maintenance and repairs for particularly technical components (electrical system etc.) shall only be
carried out by expert personnel.

Info!
Spare parts utilized must comply with the technical requirements specified by Steinsvik AS (ref. list
of spare parts in chap. 10 and in the appendices relating to the different components).

When working with gases, grease, oil and other chemical substances, all personnel must comply with
the prevailing regulations and datasheets published by the manufacturer of such substances and
relating to storage, handling and disposal.

Personnel should also refer to the safety information in chapter 5.

8.2 Preparations
Before starting work on the Thermolicer® system, make sure it is turned off.

Depending on the type of maintenance work, it is essential that the system has been shut down or
completely disconnected from the main power supply.

- Hang up warning signs on the control cabinet. These signs shall warn against unauthorized
operation of the control elements.

- If work is required on the electrical system, the mains fuse must be removed by a qualified
electrician.
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8.3 Storage onshore

When the system is stored onshore, we recommend connecting the system to shore power supply.
Ensure that the control cabinet, generator, Stranda container, cleaning system, control room and
workshop and heat exchanger if relevant have a constant power supply so that the heaters and lights
function. This is to ensure that the functions are operational for the next startup.

8.3.1 Preservation

If the Thermolicer® system is to be shut down for a period of more than two days (48 hours), it
must be flushed with fresh water.

When flushing the entire installation with fresh water, take special care of the vacuum pumps (power
pack) and cleaning system. The system must also be drained fully to prevent any residual water in parts
of the system.

All blade filters/filter bags must be cleaned.

For other information on preservation according to the suppliers' recommendations, ref. appendices.

8.4 Frost protection

Figure 8.1 illustrates the parts of the system that have to be drained in order to prevent frost damage. If
possible, heaters may be installed in the containers.
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7| n |Fish Tanks - - Quaterturn Valve Bottom of pipe.
6| n_|[Ensure thar heater clways is on. = - =
5| n_|Seawater Supply line. = - Quaterturn Valve Bottom of pipe.
4 | n_|Piping from TL to Filter - - Quaterturn Velve Bottom of pipe.
3| n_|Piping to Hectexchanger = = Quaterturn Velve Bottom of pipe.
2 | n_|Cleoning system supply water. = = Plug on Pump Housing
1| n_|Strondo Cooling Water =~ = Plug on Pump Housing

[tem| Qty. Unit = - Location

Figure 8.1 Drain points

All the Mapex pumps have drain plugs to prevent frost damage.
If the Thermolicer® system is to be shut down, all valves should be opened to prevent frost damage.
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8.5 Fire safety

An emergency shutdown function on the outside of the container for both fuel and power supply must
be fitted in order to protect the equipment from fire. An assessment must also be carried out of the need
for fire monitoring/alarm (for individual installations).

8.6 Maintenance and cleaning
The lifetime and production quality of the components are reliant upon preventive maintenance. In

addition to regular maintenance, it is recommended as a precautionary measure to replace wearing
parts.

Info!
You can find detailed information on maintenance in the user manuals for the different components
(under supplementary documentation).

8.6.1 Daily maintenance and cleaning
Make sure the dewatering unit is intact.

Verify that valves, sensors, heating elements, pumps, filters, fish pumps and the PLC all function as
intended.

8.6.1.1 Thermolicer® unit cleaning system

Detergent and cleaning chemicals must be disposed of properly after use
according to prevailing legislation and regulations.

Steinsvik AS assumes that the operator makes use of detergents and cleaning
chemicals that have been approved and are appropriate for such use.

The Thermolicer® unit's cleaning system comprises quite simply a pressure booster pump (CP1), two
dosing pumps (CP2 and CP3), zone valves (CV7, CV8 and CV9) and tank cleaners. The pressure
booster pump and dosing pumps are fitted in a skid located close to the chemical tanks. The zones
valves are fitted inside the Thermolicer® container. In addition, the system has one main valve (CV10)
and a filter. Figure 8.3 illustrates a cleaning system for a single Thermolicer® installation. If you have a
double or triple Thermolicer® installation, the number of zone valves is higher, but the pump skid is the
same. A double installation also has zone valves CV11, CV12 and CV13. A triple installation also has
additional zone valves CV14, CV15 and CV16.

CV7
Tankvaskere
CP1 v
Innlgp Cv10 vl V8 k
sjgvann >< @ D><1 [><}— Tankvaskere
cV9
O Tankvaskere
Cv2
CP2 CP3
—_
Sape  Des

Figure 8.2 Cleaning system for a single Thermolicer® installation
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The PLC is pre-programmed with three prescriptions:

Recipe 1: Recipe 2: Recipe 3:

Initial flush Initial flush Imitial flush
Apply detergent Apply detergent
Leave detergent to act Leave detergent to act
Flush Flush

Apply disinfectant
Leave disinfectant to act
Flush

8.6.2 Maintenance and cleaning after move to new location
Cleaning and disinfection is required according to veterinary recommendations.
Daily cleaning of the Thermolicer® system is recommended.

8.6.3 Maintenance of components
All equipment shall be visually inspected every day.

8.6.3.1 Fish counter

In order to achieve the best possible result with the fish counter, careful maintenance is essential. The
units should always be cleaned after use. Use a cloth to dry transparent pipes.

Open the inspection hatches and check that the following are clean: the window in front of the
measurement sensors (lenses), and the acrylic pipes and light plates below and on the sides. The lenses
are positioned in each arm of the L shape, each facing a separate light source. Remove drops of water
and dirt and clean the window in front of the lenses using DPI Microclean and a cloth.

8.6.3.2 Heat exchanger
The heat exchanger shall be back flushed daily.

Ensure constant compliance with the safety regulations from the manufacturer of the detergent.
For all cleaning: only use chlorine-free water or water with low chlorine and low hardness (lime content).

Info!

Due to deposits on the plates, the heat exchanger must be back flushed regularly (several times per
day). The requirement for back flushing is indicated by an unintended drop in temperature. Ref.
separate appendix for back flushing of heat exchanger.

8.6.3.3 Fish pump

A visual inspection of equipment shall be performed both prior to and after startup.

Flush the compressors with fresh water to extend their lifetime.

Any condensation that has accumulated in the tank under the air compressor shall be released using
the valve below the tank.

Check to make sure there is no condensation in the condensation trap on the air treatment unit.

Check to make sure there is oil in the lubrication unit for the air treatment unit.

The equipment is mainly made of stainless steel, AISI 316. There are in principle no special
requirements regarding maintenance, with the exception of the lubrication of bearings and changing oil
in the exchanger.

Daily cleaning using approved detergents is essential.
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The type of detergent must be one that does not have an impact on stainless steel, metals, gaskets and
bearings etc. utilized in the system. Ref. manual from Stranda Prolog for details.

8.6.3.4 Dewatering filter unit
Aqua Backflush filter (if installed)

Drum filter (if installed)

Filter
The filter should be cleaned with fresh water every week to two weeks. The removal of dirt and high-
chloride water prevents corrosion from starting.
When a filter or flush pump is not in operation, clean the filter and flush the pump with fresh water.
Stagnant sea water is extremely corrosive.
Filters exposed to full salinity or exposed to sea spray may dry out and the residual chloride
concentration may exceed the limit provided by AISI 316L corrosion protection.

Flush pump
The Grundfos CRN5-16 pump is suitable for HDF1606-1G and HDF2006-1S. The pump is made from
AISI316L stainless steel, and normally has a lifetime of two years in sea water when in continuous,
automated operation.
In order to ensure an extra-long lifetime, the pump must be kept in a dry room. If a dry room is not
possible, an extra pump may be utilized to enable rapid replacement.
If the pump is not flushed with fresh water after use, stagnant sea water could destroy the pump within
one to two days.
It is important to protect the pump from frost.

Ref. appendix for maintenance frequency recommended by Kriiger Kaldnes.
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Depending on the how dirty the combustion air is, the fan impeller, ignition electrodes, flame detectors

and choke must be cleaned as required.

Ref. appendix for more information.

8.7 Water quality

Steinsvik AS makes reference to the report published by the Norwegian Veterinary Institute.

Ref. report from AGA regarding nitrogen measurements (enclosed in printed format).

8.7.1 Temperature table

Below is the recommended temperature table, particularly for startup of delousing in a new system. The
temperature table is adjusted and optimised for each new location, in consultation with veterinarians.

seatemp. [°C]

The table is based on data from the first prototype, inclusive autumn 2014.
The table may be altered due to new data from tests.

Average

Light
[°C]
29,50
29,70
30,00
30,30
30,60
30,90
31,20
31,50
31,80
32,10
32,40
32,70
33,00
33,30
33,50
33,60
33,60
33,60
33,60
33,60

Normal
[°C]
29,9
30,1
30,4
30,7
31,0
31,3
31,6
31,9
32,2
32,5
32,8
33,1
33,4
33,7
33,9
34,0
34,0
34,0
34,0
34,0

Hard
[°C]
30,30
30,50
30,80
31,10
31,40
31,70
32,00
32,30
32,60
32,90
33,20
33,50
33,80
34,00
34,00
34,00
34,00
34,00
34,00
34,00

By «normal», means a temperature that does not harm healthy fish, while delousing should be >90 %.

User manual | Thermolicer® system
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9.1 Typical installation
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Sea water
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Wastewater

9.1.5
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Vacuum

9.1.6
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9.1.7 The Thermolicer® unit
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9.2 System drawing CIP Cleaning system
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9.3 System drawing manual cleaning equipment

High pressure washer
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10.1 General list of spare parts
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Some spare parts may have a long delivery time, and it is recommended that the customer carries out
an assessment of which spare parts are required at each installation.

10.2 St e

nsvi

kés inventory

Article name

of

spar e

PLC V1210.

[EEN

DI6A3-R08 module (ex module)

1O Al4-AO2 module

DI8-R08 module

PT 100 element

Pressure sensors

Actuators

Valve (V1)

Valve (V3)

Magnet valve (V5-V6)

NININININININIDNIDN

10.3 The Thermolicer® unit

parts

The table below provides an overview of the spare parts recommended by Steinsvik AS for the
Thermolicer® system. This applies per Thermolicer®.

Article name

PLC 1
PT100 element 1
Pressure sensor level 1
Actuator for V1/vV3 2
IO-module 2

User manual | Thermolicer® system

10-2



10.4 Stranda Prolog fish pump

Part number Part name 'O\';JLTnti’g
e | BUEES
e |G SR |2
| SO0, i
102903 E;?ﬁgr;a%transmitter 4|
104720 ;g?\\//%-\ll_(lg{VKs-LP, cable 5
104394 ¥;J§/G-Bl4-M52-MZT-F- 5
105050 ﬁ)ft starter PSR105-600- 1
ouer | Sl daner o1 |

The table above provides a list of spare parts from Stranda.

Stranda recommends purchasing these spare parts and keeping them onboard the barge or boat.

!
)
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The supplier has a constant inventory of some of these spare parts. If the spare parts are not in stock,

delivery time is approximately two weeks.

User manual | Thermolicer® system
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10.5 Heco Circulation filter

Article number Article name

Scraping system with four scrapers

Unit

Number
of units

drilled 5 bar

HECO- Complete scraping
5970000265 system LR filter peek | UNITS | 3.00
scraper
HECO-108039319 | LR Scraper set with | ,\rg | 3 09
holes, peek material
Double scraping system with eight scrapers
HE-121100245 Double  shaft - with 3.00
straight scrapers
Scraper set (8) LR,
HE-108042746FK | XLR, XXLR, PEEK with 3.00
perpendicular scrapers
HECO-548001602 | Complete Gasket Set 3.00
HE-109002596 Spring for scrapers LR, 3.00
XLR
HE-121041341 Latch pin UNITS | 12.00
HE-065070840 Locking clamps shaft UNITS | 3.00
Laser Strainer 100my
Filter strainer 100 mic
HE-5597571005 Auto-line L HC laser 1.00
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10.6 Hydrotech drum filter

Critical spare parts:

Article number Article name Numper
of units
Driving motor, frequency
HDF1604/6-1G converter, Grundfos 1 of each
CRN5-16
HDF2006-1S Driving motor, frequency 1 of each
converter
Filter cloth 1
5-year service kit:
Service Kit Numl:_)er
of units
HDF1604/6-1G 1
HDF2006-1S 1

10.7 Flygt sea water pump

The list of spare parts for the sea water pump is provided as a separate appendix.
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10.8 Diesel generator from Sevi AS

;
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Sevi AS has a stock of filters for most types of engine. For other spare parts, delivery times are specified

on request.

10.8.1 Spare parts for Scania DI 16974M

Number of
Part number Description units_ per
engine
F50211 Oil filter element 1
F50042 Air filter element 2
F50042 Air filter element 2
SEV233402 Fitting for hoses 4
SEV233403 Zinc, galvanic anode 2
SEV233404 Plug for heat exchanger 2
SEV33405 Disc for heat exchanger 2
SEV233406 Sea water pump, repair Set 1
SEV233407 Strap 1
F50029 Fuel filter element 2
F50212 Fuel filter, water separator 2

10.8.2 Spare parts for FTP IVECO Type C87TE41

Number Number Number
Part no. Description of units of units of units

for 1000t for 2500t for 5000t
F50206 Oil filter element 4 8
F50209 Fuel filter element 4 8
SEV233383 | Head cover gasket 1 2
SEV233385 | V-belt 2 4
SEV233386 | Valve grind set 1 2
SEV233387 | Valve guide, intake 12
SEV233388 | Valve guide, exhaust 12
SEV233389 | Thermostat 1 2
F50054 Fuel filter element 2 8
SEV233390 | Sensor oil pressure & temperature 1
SEV233391 | Sensor air pressure & temperature 1
F50210 Air filter element 2 4

User manual | Thermolicer® system
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10.9 Mapex pump

Pump manufacturer Mapex AS recommends that all customers have these spare parts in their own
inventory:

Article name

Mechanical rotary shaft seal 1
O-ring 1
Loose shaft/wear sleeve 1
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!
)

STEINSVIK

User manual | Thermolicer® system 10-8



11 Supplementary documentation

As-built drawings

Single-line wiring diagram for sensors
Flow chart

AquaScan fish counter

Stranda Prolog fish pump

Dewatering filter unit

PLC

Circulation filter

Flygt sea water pump with list of parts
Back flushing of heat exchanger with chemicals
Nitrogen measurements

Cleaning system from HL. Skjong
Diesel generator

Log form

Training certificate

Checklist: valve settings before startup
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