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Data Sheet No. : 702
Project:
Type of Equipment: Zinc Anode
Drawing No.:
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.

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 Il .

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

Electrochemical properties

Amps*Hrs/Lb, 330 min.

Efficiency 90 %

Open Circuit Potential ( Ag/AgCl) -1.10 V min.

Closed Circuit Potential ( Ag/AgCl ) -1.05 V min.
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.
Backfill composition:

75%  Hydrated Gypsum

20% Bentonite

5% Sodium Sulfate

Submittal of offer and prices:
The offer shall contain the following data:
e The anode model (type) and its definition by the supplier
Dimensions and weights
Current output
Stability and effective life-time
Time of delivery

30



2 noes

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

+/-
Range -3mV
Temperature Range 0Ct080C
Life Time Minimum 30 years' service life
Wire type: #14 RHH-RHW 3-Tray Cable
Wire length: 70 fi
Manufacturers
Catalogue No. SRE-022-CTY
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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MetriCorr

IS-42-00 UK Slimline ICL

Slimline ICL

Corrosion Rate
& Electrical Fingerprints

FEATURES

Corrosion Rate
Measured on ER
probes w electrical
Fingerprints

Electrical Fingerprints

Eon, Eorr, Eirrree, Yo,
Jac, Eorr, Uac, Rs

Intensive Mode
Measuring every
second to capture
traction interference

Simple Rugged Design
IP&5 - fits into narrow
test stations (Big Fink
etc.)

Hassel-Free
3+ years service-free
operation

DESCRIPTION

The Slimline ICL is the newest version of the well-established
MetriCorr ICL-021.

The system allows for the connection of one or two ER probes
which can be either connected to the structure, or
disconnected (native probe). The measured corrosion rates can
easily be analyzed with respect to the simultaneously logged
electrical fingerprints (Eon; Eorrs Eirrrees Jocs Jacs Eorrs Uacy Rs)-

The logger reports directly to your secure, exclusive access
account on the MetriCorr WebService using 4G (Satellite option
available). No software is required - The data is stored online
so you can keep an eye on your asset from anywhere in the
world, from any device.

Alternatively, data can be manually collected using a mobile
device and the MetriCorr App via Bluetooth. Manually uploaded
data can be transferred to the WebService by a simple drag-
and-drop operation.

The ICL interacts seamlessly with the new MetriCorr VL 100
units to provide a total pipeline protection status view, making
monitoring and reporting easy.

MetriCorr - Toerringvej 7 - DK 2610 Roedavre - Denmark - info@metricorr.com - www.metricorr.com




Technical data

IS-42-00 UK Slimline ICL

Interference Corrosion

Remotely Monitored Cathodic Protection Test Stations

Storage capacity

Logging interval

Power supply

Battery Lifetime

Casing

Humidity

Operating conditions
Transient protection

Test Station Options

Size LxW x H

Communication

General

+200 000 readings

10 min - «, Recommended 1 hour
1s in pre-defined time intervals

- Mains adapter 100-240 V AC / 12 V DC
- Solar Power (MetriCorr types available)
- Battery Module

+3 years at normal operation
(at hourly logging & weekly transmissions)

IP65
0-100% RH condensing conditions
-40°C to +85°C

1100 V for 150 ms - 20 kKA @ 8/20 ps

- Big Fink

- MetriCorr Type Test Station
- Junction Box

- Customers’ own spec

240 x 55 x 80 mm

Cellular 4G with 3G and 2G fall back
Bluetooth

Ethernet (option)

GPS Time Synchronization

GNSS

Satellite (option )

Channel characteristics AC/DC

Input Resistance +10 MO

DC Range 100V AC Range 100V

DC Resolution 0.1 mv AC Resolution 1mVy

DC accuracy £ 1mV £ 1% AC accuracy +2mV+ 1%
ER Channel Characteristics

Resistance Range  150mQ Repeatability 0.4p0

Precision 0.8u0Q Current 300mA/Probe

Slimline ICL MetriCorr

Information within this sheet subject to change without notice

Edcon/EDC (R Free

-L100 v

Corrosion Rate:
Veorr=0 pm/y

1.00 1200

Edcon:

Vmax = 0.021V
Vmin = -0.017 V
Vavg = -0.000 V

EdcirFree:

Vmax = 0.028 V
Vmin = -0.028 V
vavg = -0.000 V

0 10

00 120

A A\
\AANM i

11:00 12.00

r A\
AN

o0 12:00

00 120

MetriCorr - Toerringvej 7 - DK 2610 Roedovre - Denmark - info@metricorr.com - www.metricorr.com
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MetriCorr
4, Installation

This section covers the installation of the Slimline units in different applications. The accessories

required as well as the assembly there of are described in the relevant sections, below.

Please refer to MetriCorr recommended procedure 100231 for installation practices for ER probes.

4.1. Solar Junction Box Installation

The junction box itself can be installed on a stable wooden pole or test station pipe such as a big
fink. The mounting should be carried out according to the mounting sketch present in Appendix 1.
To the best possible extent, it is important to mount the junction box such that it is not shadowed
(in any season) as the solar panel needs direct sun to recharge the battery effectively. A back-up
battery for three months operation (without solar charging) at 1-hour measurement intervals and

weekly uploads is supplied with the junction box.

Once the junction box is securely mounted in place, the onsite installation/set up of the RMU can

commence.

SLIMLINE ICL & MasterLink Operation Page 14| 34
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MetriCorr
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Figure 8ai: Interior of Single ICL Solar Junction Box as

1 - ICL - MasterLink Unit 5 - Battery

2 - Solar Charge Controller 6 - Power connector to ICL-MasterLink

3 - Antenna 7 - Input: Pipe (black) & reference ( )
4 - Power from solar panel 8§ - Reflective Panel for LED

1. Bringthe ER probe cables as well as the pipe and reference electrode cables into the junction

box through the glanded cable entries.

NB: Take note of the probe serial numbers (on yellow or white tags) as the correct assignment of
these is paramount to ensuring the correct data is sent to the WebService. Where indicated, one
probe port (ER2) is desighated as the ‘NATIVE’ probe i.e. it is NOT connected to the pipeline while

ER1 IS connected to the pipeline.

SLIMLINE ICL & MasterLink Operation Page 15| 34



MetriCorr

1S-40-00 UK ERv2 Probe

ERv2 Probe

For use with ICL units

FEATURES

Corrosion Rate
By ER measurement

Coupon Measurements
EON, EOFF, EIRFree, JDc,
Jac, Eorr, Uac, Rs

Embedded Certificate Data
Automatically
recognized by new ICL

Different Applications
Pipelines, above
ground storage tanks,
offshore, etc.

Infinite Lifetime
With adequate
cathodic protection

Rugged Design
Soil, high temperature
and offshore versions
available

DESCRIPTION

ER Probes are required when using MetriCorr ICL units in order
to determine corrosion rates and measure electrical
fingerprints.

The probe simulates a coating defect. Measuring the electrical
resistance between the simulated defect and a shielded
reference vyields probe thickness using simple mathematical
algorithms.

(mgf:éen Thickness Detection limits Dg’ﬁgg“‘:‘&‘;“f
co 100 pm 0.0045 ym 0.5h
{1:10) 500 um .14 pm 12h
fort0em’ o0 pm 0.64 pm 56h
FliH moimi 100 uym 0.0045 um 0.5h
(10} 500 um 0.14 um 12h
10cm’ 1000 pm 0.64 um 56h
Disk 500 ym 0.035 pm 3h
3Zem’  io00um 0.07 ym 6h

Standard Cable lengths: 6, 9 & 12m

Coupling corrosion rate and simultaneous
electrical fingerprint logging allows for
effective monitoring even under
interference conditions.

The MetriCorr ERv2 probes conform to:

NACE/ANSI SPO104-2004
(Use of coupons for CP monitoring
applications)
NACE SP21424-2018
(AC Corrosion on Cathodically Protected
pipelines)

information within this sheet subject to change without notice

MetriCorr - Toerringvej 7 - DK 2610 Roedovre - Denmark - info@metricarr.com - www.metricorr.com
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DENSOLEN®-N60

Product information

DENSO

Special advantages:

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

Certified by DVGW in combination with
DENSOLEN™-S20.

Genuine co-extruded three-layer tape with
an especially thick inner b rubber
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.

Q000 S

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
nce gaz

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 % 2450 DIN 30672
Tensile strength +23°C (+73°F) N/cm 240 EN 12068
Electric strength kV/mm =40 DIN 53481
Water absorption ;2:;;,;;73;:: % <0.1/<04 ADSI‘IND: ?)4597%
Operating temperature <N -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

Core Box contents
Roll I h Roll width W t b
diameter ° (':';gt o(mv:“)t Number of Total tape Tape area (::'(‘. pe:oxo)x
(mm) rolls length (m)  (m?) PProX.
50 12 120 6 8
41 10 100 6 60 6 8
DENSOLEN®-N60 150 6 60 9 12
78 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.

Our our and other Theuser s 1
DENSO GmbH product your .
P.O. Box 150120 | 51344 L | y vy - control the user snal Our General Terme of Sale. wich & al
Phone: 449 214 2602-0 prods e L be decisive wInOLE any excepoon.
www.denso group.com | info@denso group.com Sewmd e and o o o

In case of any v g his
"y procuct
In the document s Subyect 1o Change Without notice. For no ladiley ‘which i Jvalable

can be accepted for INaccurate advice or any advice. The ot 072019




DENSOLEN®-S20

Product information

DENSO

Special advantages:

For operating temperatures up to
450 °C(+122 °F).

Genuine co-extruded 3-ply tape.

Certified by DVGW in combination with
DENSOLEN®-N60.

ERTEFEETFE

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 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 gquality 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®-S20 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/-520 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.:
NV5180BN0071).

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.

Gerﬁgﬁiyn

hen vaas

www.denso-group.com
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Typical product properties

45

[ Property Unit Typical value | Test method
Carrier film color - Black N

Butyl adhesive color (inner) ~ Gray -

Butyl adhesive color (outer) - Black N

Tape thickness mm 205

Carrier film thickness (approx.) mm 20.28 1S0 4591
Inner adhesive layer thickness (approx.) mm =016 ASTM D1000
QOuter adhesive layer thickness (approx.) mm =0.06

Elongation at break % 2 600 DIN 30672
Tape strength N/em 2100 EN 12068
Dielectric strength KV/mm =40 DIN 53481
Water absorption 1 day/30 days | +23°ce73°R % <0.1/<04 ASTM D570
Operating temperature *C("F) -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

"m""'::' Roll length Roll width - “"',m“ = Weight per box
(m) (mm)  Numberof - . (kg) (approx.)
(mm) rolls length (m) _area (m?)
50 12 288 144 9
a1 24 100 6 144 144 9
DENSOLEN®™-520 150 6 144 216 135
100 3 150210 1521 313
» i 150 2 100180 | 1521 313
Additional dimensions available on request.
Storage
When stored In its original, unopened packaging, DENSOLEN".520 can be stored for at least 60 ths after the facturing

date.
Storage temperature: 5 +50°C (+122°F)

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

DENSO GmbH

PO. Box 150120 | S1344 1L Yy

Phone: «49 214 2002-0
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DENSOLEN®-HT, -HT25, -MT25 Primer

Product information

46

Special advantages:

Perfectly adapted to DENSOLEN® tapes
and tape systems.

Outstanding resistance against cathodic
disbondment.

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.

6 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 corrosion 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 is
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 or SA 25 in
accordance with 1SO 8501-1) before

DENSOLEN®-HT/-MT Primer is
applied.

Itis 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 S to 25 minutes depending
on the primer type, the ambient
temperature, the air movement and
the moisture.

made in
Germany

ee o

www.denso-group.com



Typical product properties

| values
Property Unit I W25 MT25 Test method
Petroleum Petroleum Petroleum

Solvents . spirit spirit spirit -
Flash point *C (*F) -18 (-0.4) -18 (-0.4) | 2423 (2+473.4)| DIN 51755
Density | 423°C/ +73.4°F glem® 0.79 0.78 0.80 DIN 51757
Solids content wi 30 24 224 ISO 1515
Aromatics content win <0.0005 <0.0005 <0.01 -
Drying time for manual application " min (app.)| 5t0 10 51010 20to 25 -
Maximum time for the ation h <8 <8 <8 -
Consumption m? 0.2 0.2 0.2 -

2 - ~60 to +100 | -60to +100 | -60 to +100 =
S — P | (76104212) | (76104212 | (76 10 4212)

! Depending on the temp: e, humidity, air movemnent and surface temperature of the pipe.
» Depending on the DENSOLEN® tape system used.
" e e =

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 5 470
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 upright in a dry location.
DENSO GmbH et oyt am vertytng I sy for the intandd son.
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