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1. Task

The Fernwéarme-Forschungsinstitut (FFI) receives the order from Canusa Systems Limited,
West Sussex, to carry out a soil stress test and a water impermeability test according to
the EN 489:2009 as single test of the non-welded joint system non-shrinkable oversized
casing with sleeves type “Superseal L” for pre-insulated bonded pipe system (KMR) for

outer diameter of 160 mm.

The requirements of the European standard for joint systems are described currently in the
regulations of the EN 489:2009.

2. Test material

The test specimen consists of a non-welded joint which is mounted in the centre of about
3 m long pre-insulated plastic bonded pipe dimension of DN 80/160 mm. The sealing is
done by means of cross-linked shrinkable sleeves type “Superseal L”. The installation of
the joint is done in the presence of the FFI project manager at the FFI laboratory. The
length of the cutback is 300 mm. Over the cutback an oversized casing is placed. On both
ends of the oversized casing sleeves are mounted. Afterwards the foaming with PUR foam
is applied. The shrinking of the shrinkable sleeve type "Superseal L" takes place according
to the valid processing and assembling guidelines. The general conditions for the
processing and assembly terms as well as the specification of the system can be found in
the /Appendix/. The system is subsequently subjected to a test according to
EN 489:20009.

The joint obtains sample number 4137. /Figure 1/ shows the joint before start of the soil

stress test in the 12-0"clock position.
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Figure 1 Joint before the start of the test (sample number 4137, DN 80/160).

In the following /table 1/ the measurements and markings of the joint is documented.

Table 1 Measurements and markings of the joint.

FFI- Specimen no. 4137

Description Non-shrinkable oversized casing with
sleeves of the type “Superseal L”

Dimension DN 80/160

Maximum outer diameter of the oversized 173.8

casing

Length of the oversized casing [mm] 687

Length of the sleeve 1 [mm] 150

Length of the sleeve 2 [mm] 151

Number of foam holes 1

Cutback [mm] 300

Imprint sleeve QA 14-A-489 CANUSA SUPERSEAL GS
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3. Test conditions

The soil stress test is carried out at the FFI according to the EN 489:2009. The water
impermeability test is performed following the soil stress test.

3.1 Soil stress test according to EN 489:2009

The variations in the length of the piping system which are caused by seasonal differences
of the main operating temperature lead to axial movements and mechanical stress in the
pipes. During the life cycle of district heating pipes, the form parts of bonded pipe systems
have to withstand these axial forces during operation. The soil stress tests are carried out
with one hundred full load changes of without any break. (Remark: One full load change
means: warming up the pipe to operating temperature and cooling down to ambient
temperature.) The verification of the resistance to axial forces and the abrasion resistance

of sleeve joints is carried applying the following test conditions and tolerances:

Grain size of the sand bed: up to 4 mm

Relative humidity of the back filling sand: £0.5%

Sand overfills and load 0.3 m sand + rigid compression
plate

Surface load on upper pipe crest: 18 kN/m? static

Preheating temperature of the service pipe: 120°C 1 K

Duration of preheating: 24 h

Operating temperature during the test: 120°C 1 K

Displacement (force attack one-sided): (75 £ 0.5) mm

Speed of displacement
forward or in the direction of compression: (10 = 1) mm/min
backwards or in the direction of pull: (50 £ 1) mm/min

Number of displacement cycles: 100
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Having finished the sand overfill the service pipe is preheated with 120°C of hot water for
24 hours, and then displaced by means of a hydraulic press by 75 mm back and forth
starting in the direction of pressure. After 100 displacement cycles the excavation takes

place and the joint is checked visually.

3.2 Water impermeability test

The joint casings of district heating pipes have to withstand an external water pressure

throughout their life time and prevent water ingress.

After the sand box test, the test specimens are immersed into a water tank for the water
impermeability test, where it is subjected to water with a constant pressure for 24 hours.
The water is blue coloured. According to the European standard EN 489:2009 the

following conditions have to be fulfilled:

Water temperature: 23°C +1K
Water pressure: (30 £0.05) kPa
Duration of test: 24 h

After the test period, the influx tightness is checked through exposing the supplementary
insulation area of the joint. The requirements of the water impermeability test are fulfilled if

there is no water penetration.



FFI

4. Results

Report 1272E5114, page 7/13

The following has been observed after the soil stress test with 100 cycles:

The joint (sample no. 4137) shows damage after the soil stress test on the compression
side (D). The sleeve has partially lost its bound with the pre-insulated pipe casing.

The /figures 2 to 3/ show the joint in the 12-0’clock position and 6-o0’clock position after the
soil stress test.

oewiaz (" )12 »7

Figure 2 Joint 4137 after soil stress test in the 12-o’clock position, pull side (2),
compression side (D).

i

Figure 3 Joint 4137 after soil stress test in the 6-o’clock position, pull side (2),
compression side (D).
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In order to prove the tightness immediately after removal from the water tank, the joint is
tested destructively. The following /figure 4 to 5/ show the joint after removal of the
joint casing in the 12-o’clock-position and in the 6-0’clock-position.

There is no water penetration in the joint.

Figure 4 Destructive test after withdrawals from water tank in the 12-o’clock position
(sample 4137, DN 80/160), pull side (Z), compression side (D): dry.

Figure 5 Destructive test after withdrawals form water tank in the 6-o’clock position
(sample 4137, DN 80/160), pull side (Z), compression side (D): dry.
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5. Summary assessment

The non-welded joint of the system non-shrinkable oversized casing with sleeves type
“Superseal L” for pre-insulated bonded pipes for nominal outer diameter of 160 mm
manufactured by Canusa Systems Limited, West Sussex has been tested in the FFI
according to the criteria of EN 489:2009 as single test in respect of the soil stress test and

the water impermeability test.

During the soil stress test the sleeve on the compression side has partially lost its bound
with the pre-insulated bonded pipe casing.

There has been no water ingress in the joint. Therefore the soil stress test and the water

impermeability test according to EN 489:2009 is passed.

For the test, certificate no. 489 1506 142A has been issued.
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6. Appendix

(0 CANUSA-CPS \

A SHAWCOR COMPANY

Installation Guide

SuperSeal™ - WTD/WLD/WSD

Two-piece bulk roll sleeve with separate closure for District Heating pipes

Product Description

.8 |

WTD/WLD/WSD CLW/CLH
SuperSeal ™ Closure

CanusaWrap™ Superseal sleeves are srw?ed in bulk rolls. Closures
are shipped either in bulk rolis or pre-cut. The adhesive is protected
from contamination by aninner liner.

Cutting Closure

(@ NUAaad

10mm
|«

10mm

N CLW/
CLH

Cut the required length (W) of closure material from the bulk roll.
CLW/CLH (W = sleeve widthless 5 mm)

Comer cuts: Allcomers (10X10 mm)

Ensure that the closure sealis ready for installaion, that there is no dirt
gmu%uemlheclosaesealand that the closure seal is not

magy
Use CLW Closures with WTD/WLD and CLH closures with WSD.

Surface Preparation

Storage & Safety Guidelines

To ensure maximum performance, store
Canusa products ina dry, ventilated area. Keep
products seaked in origna cartons and avoid
exposure to direct sunlight, rain, snow, dust or
other adverse environmenta elements. Avoid
prolonged storage at temperatures above 35°C
(95°F) or below -20°C (-4°F). Product
installation should be done in accordance with
local heath and safety regulations.

hese installation instructions are intended as a guide for standard

products. Consult your Canusa representative for specific projects
orunique applications.

Equipment List
SIeY K
~a | -

Dry the surface of the casing and canier pipe (width of sleeve + 50
mm on each side) withthe forch. Cleanthe surface witha dry, grease
and lint-ee ragtoremove any grease or dirt

Propane tank, hose, torch & g\lanr
Ap| e ools for surface rasontmw?adesmmmk,
roler, rags & approved solvent cleanser Digital thermonmeter wi

safety equipment; gloves, goggles, hard hat, etc.

Roughen the surface (width of sleeve + 50 mm on each side) using
40-60 grade sandpaper or a wire brush

CANUSA-CPS is registered to ISO 9001:2008.

Clean the edges of the casing 1o remove any sharp comers and buns,
foamand dirt, using atrianguiar scraper.

e roughened surface to remove any polyethylene or sand
1 andlint-free rag.

S
iEs
g
3
i

Cutting Sleeve

o |<—L—>|

50mm

Cut the required length (L) of sleeve material from the bulk roll.

WTD( L = circumference of casing + 100mm)

WLD/WSD ( L = circumference of casing + 120mm)

Corner cuts: WTD and WLD and WSD
Undertap ~ 20X 50mm

Ensure that the sleeve is ready for installation, hat there is no dirt or
moisture on e sieeve and that the sleeve is not damaged

Flame Intensity

j 12
‘x/cm 5

) ;-:ﬁ\

=/

Adjustthe flame according to outside conditions.

a Use yellow flame for low wind, higher temperatures

b. Use blue flame for high wind, lower tempe ratures

Aways aim the torch pemendicular to the pipe and move in a
circumferential direction.

De-grease the surface (width of sleeve + 50 mm on each side) using
agrease andlint-free rag soakedin etanol (min. 94%).

Pre-Heat

65°C~WTD/
WLD
_/-7 °C -WSD

bE covered vith he em'k

Using the torch, preheat te surface
sleeve (casing +pipe) 0 aminimum of 65°C (70°C for SU& heck
the emperature al around he surface with aemperature sic

Part No. 99060.027
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Sleeve Installation

Partally remove the release liner from the sleewe (~15 cmfmm the Centre the sleeve over the area 1 be sealed (casing pipe/PE Enne) and Wrap the sleeve Ioosel‘ammd pipe, ensunq the appropriate
edge) and gently heat the adhesive along the underiap with atorch. g:ssthe underiap into place. Remove the remaining release liner from o;/map eﬁemyheame acking of the nderlaoand he adhesive side
ofthe overtap.

Pipe 0.D.:
<450mm (18")
1torch

=450mm (] S Y

Genﬂyhee%nmdosur?mampmn%gmmﬂh'a\glo»éedm‘;d Repeatkgg 2 torc
Remove the release liner from the hold dcmn tape on the closure seal, by‘sgg{’fy w‘o'fk.%"{ém g&‘g;ﬁ mtr‘.)-.tmeoclme{,g o’fﬂ%‘cﬁ%’ﬂm a Using the ap| mpnate torch, begin atthe centre of the sleeve and heat
cente it overthe overlap and press it down circumferentally around the pipe. Use broad stmkes If utilizing two
torches, operators should workon opposite sides of pipe.

Continue heating from he centre toward one end of the sleeve until Shrinking has been completed when the adhesive begins to ocze at Whilethe sleeveis still hot and soft, use a hand roller ?\ wlthe
recovery is complete. In a similar manner, heat and shrink the e sleeve edges all around the circumference. Finish shrinking the sleeve surface and push any rag’ed air l.|) and out e sleeve, as
remaining side. usl?ﬂegre"\:«bﬂgrldmg horizontal strokes over the entire surface to ensure a shown above. If necessary, reheat 1o roll out air.

Quality Check

Continue the procedure by also firmly rolling the closure with long su’$ dcmn on the sleeve to ensure adhesive flow over
horizontal strokes from the weld outwards. | atiention should be given along the
uln ummdmd!ocukaﬂabmmmnm. In
order  avoid a channel formation at the step down, mmmmu
be pressed down. e shrinking has been completed when an
adhesive oaze begins at the sleeve edges al around the

circumference.

Recommendations

toreachthe required peel and shear strength and that permanent sealingis at

@ CAN USA-CPS Www.canusacps.com

A SHAWCOR COMPANY

F After shrinking the sleeves, they should be leftfor as much time as possible %aorto backfill (min. 30 minutes to 1 hour, depending on ambient temperature). This ensures thatthe adhesive Ahas cooled enough

Canada U.S.A./Latin America Europe/Middle East Asia/Pacific
CaNusa-CPS CANUSA-CPS CaNusA-CPS CaNUSA-CPS
a division of SHAWCOR LTD. a division of SHAWCOR INC. a division of Canusa Systems Ltd. a division of SHAWCOR LTD.
%5 Be{hngg?a Road %4()'3 ﬁmcbgﬁom Place gggN 3, Eaeomgg Park 385;\31, Blk 352, Frontier

oronto, Ontario uilding iC I Avenue
ton L ot Vet s o

nada nglan
Tel: +1 54163 743-7111 Tel: +1 éZSlg 367-8866 Tel: +44 512933 541254 Tel: +65-6749-8918
Fax: +1 (416) 743-5927 Fax: +1 (281) 367-4304 Fax: +44 (1293) 541777 Fax: +65-6749-8919
Canusa warrants that the product conforms to its chemical and physical description and is appropriate for the use stated on the installation guide when used in compliance wmhcanusas written Since many installation
hﬁ aebeymdourconwol the user shall determine the sui txonhe produds for the intended use and assume all risks and liabilities in connection therewith. Caw %‘a Ejhe dtevmsmdcmdlbonsof
ns?al(:a% idesks r;goﬂ\eévgrant‘om expressed or implied. All information contained in this installation gude is to be used as a guide and |ssub)xtmd\arge nobce s installation guide supersedes all previous
jon gui on this pre

Printed on recycled paper. 6 Recydable. IG-A4-SSw-rev014
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CANUSA-CPS

A SHAWCOR COMPANY

SuperSeal”

Heat shrinkable sleeve for protection
of pre-insulated pipe joints

™

SuperSeal™ is a high performance, heat shrinkable product

intended for sealing of pre-insulated pipe joints. SuperSeal™
provides superior barrier against moisture ingress while
protecting the joints from the soil stresses associated with

Pre-Insulated Pipelines.

Specifically designed for bonding to polyethylene pipes and

casings, SuperSeal™ offers low substrate pre-heat temperature

thus making the installation of this product simple, forgiving,

and most importantly, reliable.

Applications

Effective Long Term Sealing

=
¢ A combination of cross-linked polyethylene backing with a o ) Pre-Insulated Pipes
layer of unique hot melt adhesive, results in a long term barrier
impermeable to moisture.

3
* As part of an insulated pipe joint casing and sealing system, g Foam-In-Place
SuperSeal™ complies with the stringent requirements of the EN

489 standard.
Proven Track Record G Pre-Foamed Joints

¢ SuperSeal™ has been protecting joints of pre-insulated pipelines
for over 25 years

Reliable and Consistent Performance

¢ Low installation pre-heat temperature ensures uniform and
consistent bond to the substrate

.

High performance backing provides superior
mechanical strength required for high stress
environments

Flexible Product Options Save Time and
Money

* Available in three configurations: pre-cut to specific pipe
size, bulk rolls and tubes

¢ Allows for lower inventories of pre-cut sleeves and just-in-time
sleeve cutting, thus reducing cost

PRODUCT DATA SHEET
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SuperSeal”

Heat shrinkable sleeve for protection of
pre-insulated pipe joints

Adhesive Properties Test Method Typical Valves

Softening Point ASTM E28 90°C
Lap Shear @ 23°C EN 12068 135 N/cm?

Backing Properties

Tensile Strength ASTM D638 24 MPa

Elongation ASTM D638 700

Hardness ASTM 2240 48 Shore D

Abrasion Resistance ASTM D1044 35 mg

Adhesion Strength @ 23°C EN 12068 80 N/cm

Water Absorption ASTM D570 0.05 %

Low Temp. Flexibility ASTM D2671 -30°C

Soil Box & Pressure Vessel Test’ EN 489 Mg, Il (@) SliRe iy 224

(Tested with 8.0% sand humidity)

1000 cycles, 100 kPa @ 40°C for 600 h
(Tested with 8.0% sand humidity)

L Tubes

Soil Box & Pressure Vessel Test EN 489

Thickness T

Backing
(nominal thickness as supplied) O O-%mm 0.6mm
Adhesive 0.9 mm 1.3 mm 0.8 mm

(nominal thickness as supplied)

Effective Over 15 years of

long term sealing in service sealing

*Tested as part of joint casing system

Since 1967, Canusa-CPS has been a leading developer and manufacturer of specialty pipeline coatings
for the sealing and corrosion protection of pipeline joints and other substrates. Canusa-CPS high
performance products are manufactured to the highest quality standards and are available in a number
of configurations to accommodate many specific project applications.

The product information
shown here is intended as a
guide for standard products.

Consult your Canusa
representative for specific
projects or unique applications.

Canusa-CPS
A division of ShawCor Ltd.

Head Office
25 Bethridge Rd.
Toronto, ON M9W 1M7 Canada

Tel: +1 4167437111
Fax: +1 416 743 5927

Canada

Suite 3200, 450 - st Street S.W.
Calgary, AB T2P 5H1 Canada
Tel: +1 403 218 8207

Fax: +1 403 264 3649

Americas
2408 Timberloch Place, Building C-8
The Woodlands, TX 77380 USA

Tel: +1 281 367 8866
Fax: +1 281 367 4304

Europe & Middle East

Unit 3, Sterling Park,

Gatwick Road, Crawley, West Sussex
RH10 9QT United Kingdom

Tel: +44 1293 541254
Fax: +44 1293 541777

Asia-Pacific

101 Thomson Road,
#11-03 United Square
307591 Singapore

Tel: +65 6749 8918
Fax: +65 6749 8919

Canusa-CPS is registered
to ISO 9001:2008

Canusa warrants that the product conforms to
its chemical and physical description and is
appropriate for the use stated on the

product data sheet when used in compliance
s e, many
installation factors are beyond our control,
the user shall determine the suitability of the
products for the infended use and assume all
risks and liabilifies in connection therewith.
Canusa's libility is stated in the standard
terms and condifions of sale. Canusa makes
no other warranty either expressed or implied.
Al information contained in this data sheet is
to be used as a guide and is subject to change
\m?hou‘ nofice. This data sheet su,
previous data sheets on this product. teor

PDS_SuperSeal_rev019

@ CANUSA-CPS

A SHAWCOR COMPANY

Pipeline corrosion
Protection



