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Project:

Type of Equipment:

PEI - Rishon le Zion

Zinc Anode

Drawing No.:
1. Scope:

This specification pertains to the production and delivery by a confirmed supplier of soil zinc
anodes (thereafter referred to as “anodes”) for cathodic protection.
2. Relevant standards:

The anodes shall be produced according to the NACE recommendations based on tests and
measurements. The soil zinc anodes shall be conforms to the composition of to

ASTM B-418-01 Type I .

3. Alloy compositions

Element %
Al 0.005% max.
Cu 0.002% max
Pb 0.003% max.
Cd 0.003% max.
Fe 0.0014% max.
Zn Remainder

4. Electrochemical properties

Amps*Hrs/Lb, 330 min.
Efficiency 90 %
Open Circuit Potential ( Ag/AgCl ) -1.10 V min.
Closed Circuit Potential ( Ag/AgCl ) -1.05V min.

5. Description

Length: 1524 mm, height: 51 mm, width: 51 mm, steel core is galvanized
Weight: 60 Lbs , weight including backfill: 96 Lbs.
Connected wire: #8 AWG Copper lead Wire HMWPE, length of cable : 30 ft.

6. Backfill composition:

75% Hydrated Gypsum
20% Bentonite
5% Sodium Sulfate

7. Submittal of offer and prices:

The offer shall contain the following data:

The anode model (type) and its definition by the supplier
Dimensions and weights
Current output
Stability and effective life-time
Time of delivery
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Materials specification 603

Underground Reference Electrodes

Description of Item:

Reference Electrode for Underground,
Model —"STELTH 7"

Material: Ceramic with Moisture Retention Membrane.
Size 6 cm Diameter X 25.5 cm long
Certified Potential e
+/-5mV
Range
Temperature Range -0Cto80C

Life Time Minimum 30 years' service life
Wire type: #14 RHH-RHW 3-Tray Cable
Wire length: 70 ft
Manufacturers

-022-
Catalogue No. SEF2-CIY
Quantity 2 unites

Manufacturer:

BORIN Manufacturing, Inc.

5741 Buckingham Parkway, unit B,
Culver City, CA 90230

Telephone: +1 310-822-1000
Facsimile: +1 310-338-3434
Email: borin@borin.com

Web site: www.borin.com
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DENSOLEN®-N60

Product information

Q00O

DENSO

Special advantages:

For operating temperatures up to
+50°C (+122°F).

Certified b
DENSOLE!

DVGW in combination with
-520.

Genuine co-extruded three-layer tape with
an especially thick inner burylyreubber
coating.

Fuses in the overlapping area to form a
hose-like wrap.

Compatible with factory coatings made from
PE, PP, FBE, PU, CTE and bitumen.

Co-extruded 3-layer plastic tape, made from a stabilized polyethylene carrier

material and with a butyl rubber coating on both sides.

For a century now, DENSO Group Germany has been representing experience, quality and reliability for corrosion prevention and sealing
technology. The success of the internationally leading corporation is based on the development of the "DENSO-Tape”, which was already
patented in 1927 as the first product worldwide for the passive corrosion prevention of pipelines. Since then, the DENSO Group Germany has
been establishing and guaranteeing the highest quality standards with technically trend-setting products. Research, development and
production take place exclusively in Germany. Our employees continuously implement safe and individual solutions in a personal cooperation

with the customer.

Description

DENSOLEN®-N60 is a cold-
applied corrosion protection
tape for metal pipes and
pipelines with small to very large
diameters.

DENSOLEN®-N60 is a genuine co-
extruded 3-ply polymeric tape
made from a stabilized
polyethylene carrier material and
with a butyl rubber coating on
both sides. The 3-ply
construction means that
DENSOLEN®-N60 fuses in the
overlapping area to form a hose-
like, leak-proof wrap, which is
effectively impermeable to water
vapor and oxygen, and is

resistant to soil bacteria and
electrolytes.

DENSOLEN®-N60 has a tape
thickness of 1.2 mm, of which a
thick, inner butyl rubber layer
accounts for us much as

>1.0 mm: this ensures
outstanding coverage even for
uneven surfaces and produces
an accelerated self-bonding
effect.

DENSOLEN®-N60 is compatible
with factory coatings made from
PE, PP, FBE, PU, CTE and
bitumen.

DENSOLEN®-N60 acts as an anti-
corrosion inner tape component
in the tape system
DENSOLEN®-N60/-520, which
holds DIN-DVGW certification for
the stress class C 50 as defined
by DIN EN 12068 (reg. no.:
NV5180BN0071), and which
many network operators such as
GASCADE and Open Grid Europe
have deployed successfully for a
great many years now.
DENSOLEN®-N60 can be
processed efficiently with

DENSOMAT" wrapping
machines.

made in
( Germany
Hnce 922

www.denso-group.com



Typical product properties

Property Unit Typical value Test method
Carrier film color - Black =

Butyl adhesive color (inner) - Grey -

Butyl adhesive color (outer) - Grey -

Tape thickness mm 21.2

Carrier film thickness (approx.) mm 20.14 1SO 4591
Inner adhesive layer thickness (approx.) mm 21.0 ASTM D1000
Outer adhesive layer thickness (approx.) mm 2 0.06

Elongation at break % =450 DIN 30672
Tensile strength +23°C (+73°F) N/cm 240 EN 12068
Electric strength kV/mm =40 DIN 53481
Water absorption :2 d3:ycl;':)7:;§l % <0.1/<04 ﬁ[\)sl':"Ms ?)459750
Operating temperature € -40 to +50 (-40 to +122) -

DENSOLEN® tapes can easily be applied by hand. Application is even more efficient with original DENSOMAT.wrapping machines.
For DENSOLEN® tapes with widths >50 mm, we recommend the deployment of a DENSOMAT® wrapping machine, to ensure that the
final workmanship is of a superior and uniform quality.

Ordering information and packaging

s Roll length  Roll width B cnis Weight per box
diameter (m) (il Number of Total tape Tape area (kg) (approx.)
(mm) rolls length (m) _ (m?) il
50 12 120 | 6 8
41 10 100 6 60 6 8
DENSOLEN®-N60 150 6 60 | 9 12
- 40-50 100 3 120-150 12-15 18-23
40 150 2 80 12 18

Other dimensions available on request.

Storage

When stored in its original, unopened packaging, DENSOLEN®-N60 can be stored for at least 60 months after the manufacturing

date.
Storage temperature: < +50°C (+122°F)

Store in a dry location and do not rest anything against the front of the product.

DENSO GmbH e and othar The user for checking
oroduct for your y verifying Its suitablty for the Intended uze.
P.0. Box 150120 | 51344 Leverkusen | ¥ Since many ‘- yond cur control the user shal Our General Terms of Sale, which are avaliab denso g znal
Phone: +49 214 2602-0 cdpapt ot hmmwa:aou
www.denso-group.com | Info@denso-group.com o e aa g ol Thska o
y In case of any anc y arksing of his
the SuDy B notice. For no lablizy which is shall
%
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DENSOLEN®-S20

Product information

DENSO

Special advantages:

For operating temperatures up to
+50 °C (+122 °F).

Genuine co-extruded 3-ply tape.

Certified by DVGW in combination with
DENSOLEN®.NS0.

Fuses in the overlapping area to form a
hose-like wrap.

Effectively impermeable to water vapor and
oxygen.

Co-extruded 3-ply plastic tape, made from a stabilized polyethylene carrier material
and with a butyl rubber coating on both sides.

For a century now, DENSO Group Germany has been representing experience, quality and reliability for corresion prevention and sealing
technology. The success of the internationally leading corporation is based on the development of the "DENSO-Tape”, which was already
patented in 1927 as the first product werldwide for the passive corresion prevention of pipelines. Since then, the DENSO Group Germarny has
been establishing and guaranteeing the highest guality standards with technically trend-setting products. Research, development and
production take place exclusively in Germany. Our employees continuously implement safe and individual solutions in a personal cooperation

with the customer.

Description

DENSOLEN®-520 is a cold-applied
corrosion protection tape for metal
pipes and pipelines with small to
very large nominal pipe sizes.
DENSOLEN®-520 is a genuine co-
extruded 3-ply plastic tape made
from a stabilized polyethylene
carrier material and with a butyl
rubber adhesive on both sides.
DENSOLEN®-520 has an overall
thickness of = 0.5 mm. The inner
butyl rubber layer fuses completely
with the outer layer to form a leak-

proof, hose-like wrap, which is
effectively impermeable to water
vapor and oxygen while also being
resistant to soil bacteria and

electrolytes.
DENSOLEN®-520 is characterized by

its superior flexibility and resilience,

and is an excellent choice for
deployment as the outer tape in
DENSOLEN® tape systems.

As an outer tape, DENSOLEN*-520
is a component of the tape system
DENSOLEN®-N60/-520.

DENSOLEN®-N60/-S20 satisfies all
of the requirements for stress class
C 50 according to EN 12068 and
DIN 30672, and also has DIN/DVGW
certification (reg. no.:
NVS180BNOO71).

DENSOLEN®-520 is compatible with
factory coatings made from PE, PP,
FBE, PU, CTE and bitumen.
DENSOLEN®-520 can be processed
efficiently with DENSOMAT®
wrapping machines.

made in
Germany

Unce wak

wwuw.denso-group.com



Typical product properties

Property Unit Typical value Test method
Carrier film color - Black -

Butyl adhesive color (inner) - Gray =

Butyl adhesive color (outer) - Black -

Tape thickness mm =205

Carrier film thickness (approx.) mm =028 1SO 4591
Inner adhesive layer thickness (approx.) mm 2016 ASTM D1000
Quter adhesive layer thickness (approx.) mm = 0.06

Elongation at break % = 600 DIN 30672
Tape strength N/em =100 EN 12068
Dielectric strength kV/mm =40 DIN 53481
Water absorption 1 day/30 days +23°C(+73°F) % =01/=04 ASTM D570
Operating temperature *C(°R -40 to +50 (-40 to +122) -

DENSOLEN® tapes can easily be applied manually. Application is even more efficient with original DENSOMAT® wrapping
machines. For DENSOLEN® tapes with widths >50 mm, we recommend the deployment of a DENSOMAT*® wrapping machine,

to ensure that the final workmanship is of a superior and uniform quality.

Ordering information and packaging

Diameter of Roll length Roll width d'“,:":"" ! Weight per box
(m) (mm)  Number ] o (kg) (approx.)
(mm) rolls length (m) _area (m?)
50 12 288 144 B
o 21 100 3 I 124 3
DENSOLEN®-520 150 3 144 216 135
100 3 150210 | 1521 313
- S 150 2 100140 | 1521 313

Additional dimensions available on request.

Storage

When stored In its original, unopened packaging, DENSOLEN".S20 can be stored for at least 60 months after the manufacturing

date.
Storage temperature: £ +50°C (+122°F)
Store in a dry location and do not rest anything against the front of the product.

o and other The
PO Box 150770 | S1344 1L | Y Wnce many merd theaw ol Cur Ganaral Tarrse of it
Prare 2002 s Iy anc B GACve WIGLE ANy SEACECR.
e o e ¥ rivet and LbE3er I c3%ec3s Marewtt. Thiex srwnal
www derc-grous.com | Info@denso-gr oup.com - ey ik - » s
P rodun
the For tae rmanon, rO RNy Denearir
s - inesy Tha lagal @
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DENSOLEN®-HT, -HT25, -MT25 Primer

Product information

Q00000

45

DENSO

Special advantages:

Perfectly adapted to DENSOLEN® tapes
and tape systems.

Outstanding resistance against cathodic
dishondment.

For steel and other metal surfaces.

Dries fast and is easy to apply.

Compatible with factory coatings made
of PE, PP, FBE, PU, CTE and bitumen.

For application with roller or brush.

Solvent based primer for DENSOLEN® tapes and tape systems.

For a century now, DENSO Group Germany has been representing experience, quality and reliability for corresion prevention and sealing
technology. The success of the internationally leading corporation & based on the development of the "DENSO-Tape”, which was already
patented in 1927 as the first product worldwide for the passive corrosion prevention of pipelines. Since then, the DENSO Group Germany has
been establishing and guaranteeing the highest quality standards with technically trend-setting products. Research, development and
production take place exclusively in Germany. Our employees continuously implement safe and individual solutions in a personal cooperation

with the customer.

Description

DENSOLEN"-HT/-MT Primer is an
integral part of all DENSOLEN®
tape systems and is applied as
prime coat before the wrapping of
the DENSOLEN® tapes on the metal
surface and adjacent factory coat-
ings.

DENSOLEN®-HT/-MT Primer iz
based on naphtha (petroleum
spirit) and it includes butyl rubber
as well as resins for an optimal
adhesive connection between the
DENSOLEN® tapes and the pipe
surface.

DENSOLEN®-HT/-MT Primer is
available on the basis of two sol-
vents with different volatilization
ranges. This means that optimal
processing conditions are achieved
for cold (e.g.. DENSOLEN®-HT
Primer as well as warm (e.g.

DENSOLEN*-MT25 Primer) climatic
conditions.

DENSOLEN®- HT/-MT Primer pro-
vide a high yield. A thin covering
coating is adequate. The areal cov-
erage is app. 0.2 liter per m?.

DENSOLEN®- HT/-MT Primer im-
proves the peel strength of
DENSOLEN® tape systems on the
metal surface as well as on the
factory coating and therefore sup-
ports the permanent corrosion
protection.

DENSOLEN®-HT/-MT Primer can
also be used to temporarily protect
sandblasted surfaces against a rust
film.

The surface must be cleaned (sur-
face cleanliness ST2 orSA 25in
accordance with 1SO 8501-1) before

DENSOLEN®-HT/-MT Primer is
applied.

It is recommended to repeat the
prime coat at the latest after 6
hours if the application of a
DENSOLEN® tape system cannot be
started immediately after the dry-
ing of the primer.

DENSOLEN®*-HT/-MT Primer can be
processed with a brush or a paint-
er's roller.

The prime coat must be dry before
the application of the DENSOLEN®
tapes. The drying time is approxi-
mately 5 to 25 minutes depending
on the primer type, the ambient
temperature, the air movement and
the moisture.

Germgﬁig

e v

www.denso-group.com



Typical product properties

46

values
Property Unit T W25 MT2S Test method
Petroleum Petroleum Petroleum

Solvents n spirit spirit spirit s
Flash point *C (°F) -18 (-0.4) -18(-0.4) | 2423 (2473.4)| DIN 51755
Density | +23°C/ +73.4°F glem” 0.79 0.78 0.80 DIN 51757
Solids content wik 30 24 224 ISO 1515
Aromatics content wi¥ <0.0005 <0.0005 <0.01 :
Drying time for manual application " min (app.)| 5to10 5to 10 20to 25 -
Maximum waiting time for the DENSOLEN® tape application h <8 <8 <8 -
Consumption m? 0.2 0.2 0.2 .

2 . +60 1o +100 | -60 to +100 | -60 to +100 .
pinekoren e nencod P | (76104212) | (76104212 | (7610 +212)
Depending on the temperature, humidity, air movement and surface temperature of the pipe.

% Depending on the DENSOLEN® tape system used.
Pre i re .

Environment -40°C to +60°C (-40°F to +140°F)
Pipe surface min. +3°C (+5.4°F) above the dew point max. +85°C (+185°F)

Ordering information and packaging

Packaging Content (I) Gross weight (kg)

4 cans per box 1 0.92

Metal bucket 5 4.70

Metal bucket 10 8.70

Barrel 180 168
Storage
When stored in its original unopened packaging, DENSOLEN®-HT/ -MT Primer can be stored for at least 60 months after the
manufacturing date.
Storage temperature: -10°C (+14°F) to +50°C (+122°F).
Store uprightin a dry location.
DENSO GmbH e ——— g e by o o it e
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DENSOLID®-HDD

Product information

DENSD

Special advantages:

High abrasion resistance and
peel resistances.

Operating temperature from
<80°C
B
Typ3

-20°C to +80°C (-4°F to +176°F).
Stress class B, type 3in
ey accordance with DIN EN 10290.

6 Solvent-free.
Compatible with factory
0 coatings made of PE, PP, PUR,

PA, EP, GRP.

Corrosion prevention system for the field joint coating of welding seams in pipelines
installed using horizontal directional drilling (HDD) or the pipe-plough method.

For a century now, DENSO Group Germany has been representing experience, quality and reliability for corrosion prevention and sealing
technology. The success of the internationally leading corporation is based on the development of the "DENSO-Tape", which was already
patented in 1927 as the first product worldwide for the passive corrosion prevention of pipelines. Since then, the DENSO Group Germany has
been establishing and guaranteeing the highest quality standards with technically trend-setting products. Research, development and
production take place exclusively in Germany. Our employees continuously implement safe and individual solutions in a personal cooperation

with the customer.

Description

DENSOLID®-HDD is a two-component
polyurethane coating for a permanent
corrosion prevention of field-joints at
pipes for trenchless installation proces-
ses.

DENSOLID®-HDD features a high hard-
ness and abrasion resistance as well as
good stretchability and bending
strengths. Therefore, DENSOLID®-HDD
is especially qualified for the coating of
welding seams at pipes and pipelines
that are installed using the horizontal

directional drilling (HDD) or the (rocket)
pipe-plow method.

The balanced property profile and the
easy processing from a two-chamber
cartridge have been proven outstand-
ingly for decades in many construction
projects worldwide.

The coating is provided from a two
chamber cartridge in one work step in a
special casing system. The casing sys-
tem provides a high surface quality and
also protects the material against
weather impacts during hardening.

DENSOLID®-HDD fulfills the require-
ments of DIN EN 10290 (class B, type 3)
for operating temperatures of up to
+80°C (+176°F) and therefore it is de-
signed for highly corrosive and highly
mechanical stresses.

DENSOLID®-TLC is an additional fast
hardening corrosion prevention coating
on the basis of polyurethane for the
field-joint coating for trenchless pipe
installations in piling and pipe ramming
processes.
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Typical product properties

Property Unit Typical value Required value Test method
Layer thickness mm >1.5 >1.5 EN 10290
Free of pores at 8 kV / mm (max. 20 kV) - fulfilled | - EN 10290
Dielectric strength kV/mm >5 - -
Rib +23 °C (+73 °F) J/mm >5 >5 EN 10290
+5 °C (+41 °F) J/mm >3 >3 EN 10290
Indentation resistance 123 °C(+737°F) g ik g AUAOPET
+80 °C (+176 °F) % <29 <30 EN 10290
Flexibility +23 °C (+73 °F) - fulfilled fulfilled EN 10290
0 °C(+32 °F) - fulfilled fulfilled EN 10290
Elongation at break % =18 210 EN 10290
Specific electrical insulation resistance + 223 Gilxi5 E)100d O >1.5 107 210’ ! EN 10290
+80 °C (+176 °F). 30 d Qm? >1.0 10° >10* EN 10290
. +23 °C (+73 °F) MPa >13 >7 EN 10290
Pull-off adhesion on steel 780 °C (+176 °F) MPa = - EN 10290
Pull-off adhesion on PE. PP +23 €. (+73/"F) MPa >4 - 1SO 4624
. " #23 2€(F73 °F) mm < 1 (Rating 1) < 3 (Rating 3) EN 10290
Aihestve suenzh (olfe sty onswel | (=g 76 °p mm <3 (Rating 3) <5 (Rating 4) EN 10290
(f:;,ecs'(‘ﬁ ;‘gf?ft1hogf:‘e)r water storage | 73 o (+73 °F) mm <1 (Rating 1) - EN 10290
Steel N/cm? >400 - EN 12068
Lap shear strength
PE N/cm? >50 - EN 12068
S +23 °C(+73 °F). 30d mm <25 <8 EN 10290
Eathindic distamment +60 °C (+140 °F). 2 d mm <25 <8 EN 10290
#5 °€i(+41'°F) Shore D 75+3 - 1SO 868
Hhrdiess +20 °C (+68 °F) Shore D 73+3 - | 1ISO 868
+40 °C (+104 °F) Shore D 59+3 - 1SO 868
+70 °C (+158 °F) Shore D 36+3 - 1SO 868
Density g/cm3 ca. 1.3 | - | -

Ordering information and packaging

S o Number of
Component Description Packaging size
packages per box
DENSOLID®-HDD Coating material in 2-component cartridges 0.52 kg (400 ml) 12 cartridges per box
o £ i 1.9mm x 500 mm x 10.5m
DENSOLID"-casing PP casing film 1 roll
1.9 mm x 700 mm x 10.5m
DENSOLID®-tensioning strap = Tensioning strap for the fixation of the casing 5.0m 2 pcs
DENSOMIX®-400 P Pneumatic cartndge or dispenser for } 1 pcs per box
2-component cartridges.

Storage conditions

When stored in its original, unopened packaging, DENSOLID®-HDD can be stored for at least 12 months after the manufacturing date.
Storage temperature: +15°C (+59°F) to +30°C (+86°F).

Short term (transport): +5°C (+41°F) to +50°C (+122°F).

The product must be stored in a location that is protected from frost.

Queproduct s ion, our applicati ions and other The user is responsible for checking the applications of the product and
DENSO GmbH
m product related documents are made for your convenience only. verifying its suitability for the intended use.
P.O. Box 150120 | 51344 Leverkusen | Germany Since many installation factors are beyond our control, the user shall Our General Terms of Sale, which are available at www.denso-group.com, shall
ey e s e e
www.denso-group.com | info@denso-group.com Al 5 e i s B i b ik s i e This}a iranslatioe from the ofginsl Gefman product Information. §
& Bui a In case of any discrepancy or any dispute arising on the interpretation of this
does not awarranty of The product i son, the German text of the respective German product

in the document is subject to change without notice. For this reason, noliability  information, which is available at www.denso-group.com, shall be decisive.
can be accepted for inaccurate advice or any failure to provide advice. The legal relationship shall be governed by German law. 07.2019



8 Recommendations for processing

DENSOLID®-TLC (pipe Ramming and Driving Methods)
DENSOLID®-HDD (Horizontal Directional Drilling and pipe-plough method)
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