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Figure 8ai: Interior of Single ICL Solar Junction Box as

I - ICL - MasterLink Unit 5 - Battery

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

i - Antenna 7 - Input: Pipe (black) & reference | )
4 - Power from solar panel @ - Reflective Panel for LED

1. Bring the 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 designated as the ‘NATIVE' probe i.e. it is NOT connected to the pipeline while
ER1 IS connected to the pipeline.

2. Connect the probes to the desired ports. The connector will only engage when the red dots

are facing forward (as pictured Figure 8c, above).
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[ — ‘E‘

Figure 8e: Power Connected

AWEF (s i
Figure 8d: Pipe & Reference IN
3. Refer to Figure 8d above: plug in the supplied pipe connection (black - Top) and the

reference electrode ( — Bottom) to the ports C & D (fig 1). Connect the pipe and
reference cables from the field through the terminal block indicated above.

4, Connect the power into connection H (Fig 1), indicated with an arrow in Be, above.
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Specification of underground reference electrode

Description of Item: Permanent reference electrode for
underground installation

Type: Cu/CuSo4

Wire type: #14

Wire Length: 50 ft.

Manufacturer: Borin Manufacturing Inc.

Model: SRE-007-CUY

Quantity: 2

4156.3-172-04.docx
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Drainage test — 2 N901

1. Execution - Drainage test - general case

Temporary anodes must be disconnected 24 hours prior to drainage test for the
pipe will be depolarized to its natural potential.
The following measurements shall be executed:

Natural Potential of pipeline.
Execution of Drainage Test:
a. Changing Impressing current until an "on" potential of
-2V is reached (pipeline versus reference cell).
b. Measurement of the "off" potentials (pipeline versus
reference cell) at selected time intervals.
c. Measuring the current with Ammeter.
Note: The value of Soil Resistivity taken from measurements made during

the pipeline designs.

Mobile DC power supply

' Cu/CuSO, reference H
cell in remote soail
7P PPesr?rr7s,
7 "N
AV M f"
\¢ ﬁ ;E Temporarily
iy
A /A/ "'.E a ;’ anode
— ; -0 /
J Coating defect vy . . §
,I" 1 1 ’p
— ; /
A I7TATIT77T7777 /s

Backfilled pipeline

H >. 100 mm
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2. Execution of Drainage Test - pipe in casing :

To test the section, the annular space has to be filled with water. The Sketch below shows the

measuring set up. Execution of the drainage test consists of:
- Establishing a driving voltage of 0.3 V between casing and pipeline section. The casing has

to function as the anode.

- Measuring the current when 0.3 V is established

Mobile DC pow-
er supply

€

7
,
A
V,
V,
4
2
/)
Y/
/
4
Z
>100mm £ ¢ H >. 100 mm
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3. Measurements Result

3.1 General case

The Drainage Test is passed when- after 60 minutes of

impressing current- the following criteria are met:

-The

on-potential has been kept at -2V during the

complete test.

-Thecurrent required to full fill the protective

potential criterion is less than 0.9mA.

- Off potential (Eoff) criterion is -0.95V versus a

copper\copper sulfate reference cell (unless soil conditions

dictate criterion).

The test has to be witnessed by a representative of customer.

In case the criteria of the test are not met, all the failure causes have to be

eliminated by the pipeline contractor. A new drainage test will have to be

executed to verify that all failure causes are eliminated.

3.2 Evaluation of results pipe in casing:

The drainage test is passed when the calculated coating resistance Ry, fulfills the following criteria.

Rni
where
Roni
Ud
!
10°[Qm?

0

8 2
> LI:;LII with 3 - 10* Q as the minimum value

= Coating resistance to be calculated by R, = Uy/ |
= Difference between on- and off potential. On potential to be setat-2 V,

= Current required to achieve on potential of -2 V
- Minimum coating resistance for PE factory coating for recoating systems of mechanical
load class C (specified in DIN 30670 and in EN 12068)

Calculated: Surface of pipeline section inside micro tunnel

4156.3-172-04.docx 17
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The Drainage Test is passed when- after 60 minutes of

1.2 Measurements Result

impressing current- the following criteria are met:

- The on-potential has been kept at -2V during the
complete test.

-Thecurrent required to full fill the protective
potential criterion is less than 0.9mA.

- Off potential (Eof) criterion is -0.95V versus a
copper\copper sulfate reference cell (unless soil conditions

dictate criterion).

The test has to be witnessed by a representative of customer.
In case the criteria of the test are not met, all the failure causes have to be
eliminated by the pipeline contractor. A new drainage test will have to be

executed to verify that all failure causes are eliminated.
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4. Drainage test forms

4.1. Listing of CP drainage Test Section

/ ETZION

E ELECTRICAL ENGINEERING LTD.

/

Listing of CP drainage Test Section

Report No.
Date:

Project Name/No.

Contractor

Third Party Company

Supervision Company

Reported in “Gas Flow Direction’
Report No. From To Length (m) Result (mA)

zZ
o

O || N|OO|jo |~ |W | IN|-

—_
o

Remarks: The location of the test section clearly identifiable on the project drawings / isometrics!

Contractor Site Supervision
Client Third Party Inspector
4156.3-172-04.docx 19
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4.2. Drainage Test at a product pipe/station piping — General case
* TEMPORARY ANODES MUST BE DISCONNECTED 24 HOURS PRIOR TO DRAINAGE TEST
Drainage Test at a product pipe/station piping

Report No.
Date
General data
Date of measurements
Name of line
Applied installation technique Laid in Trench

Nominal diameter

Wall thickness

Name of location

Type of factory coating

Type of construction site coating
Total length of product pipe

Effective length of product pipe tested

Pipe surface (based on effective
length tested)

When applicable: date on the state of
the coating of the driven pipe in the
destination trench

Type of soil
Measuring and determining basic data
Location
Specific resistivity soil in contact with pipeline (Qm)
Natural potential (V)
Valid protective potential criterion (V) | Us=
Measurements of specific electrical resistance of product pipe coating
e After measurements at 30 minutes the on potential is to be set from -1.2V to -
2.0V
e All potentials measured versus Cu/CuSO4 reference cell remote, natural soil

Duration °(fntﬁrf§ En(V) | Ear(V) | AE(V) | 1(0A) | Rm(@) | (, AJ/;,lz) r.(Qm?)
2 -1.2
5 -1.2
10 -1.2
30 -1.2
45 -2
60 -2
Criteria (for both values of Eon) Achieved (yes/no)
[ <900 pA
Eoff> US
Company Name Date Signature
CP Contractor
Piping
contractor
Supervision
Third party If
required
4156.3-172-04.docx 20
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4.3 Drainage test in casing

General data

Date of measurements

Name of line:

Applied installation technique

Product pipe in casing

Nominal diameter product pipe:

Wall thickness product pipe:

Nominal diameter casing:

Name ol location;

Type of factory coating:

Type of field coating:

Total length of product pipe:

Eftective length of product pipe tested:

Pipe surtace (based on eftective length tested):

Notes Annular space of casing to be filled with water completely

Driving voltage U4 between casing and product pipe

Measurement of specific electrical resistance of product pipe coating

Time Time |Uqg) I R J fy

hh: mm (min) (V) (uA) @] (A/m?) (Om?)
2 0.3
5 0,3
10 03
a0 03
45 0,3
80 03

Criteria (with O ~ surface of product pipe) R, 210°/0 R, 23100

Fullfilled (yes/no)

Company

Name

Date

Signature

4156.3-172-04.docx
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MetriCorr Information sheet IS-PL-42-06-ENG

Slimline ICL Test Station

Corrosion Rate and Cathodic Protection Data
Ideal Interference Corrosion Analysis

FEATURES DATA AT YOUR FINGERTIPS - WHEREVER YOU ARE!

Complete instrumented test The Slimline ICL (Interference Cormosion Logger)
station (Big Fink or customized) is designed for comprehensive CP and AC or DC

interference analysis and utilization of high
2 probe channels (native sensitivity ER probes allows for direct verification
measurement option) of the effectiveness of any mitigation measures. ;
Any measurement of comosion can be analyzed i
ER prqbe for measurement of wrt. relevant electrical fingerprints. The logger can P
corrosion rate monitor 2 ER probes, for example one 1cm? and 8]
Long battery life — solar option one 10cm?, or one connected and one native ‘

Remote monitoring - cellular or satellite via Masterlink module
GPS time synchronization
Data presentation, analysis, reporting in CP*Manage Web
MEASUREMENTS
v’ Corrosion Rate
v' DC potential

v' On (pipeline)

v’ instant-off (pipeline)

v Instant-off (coupon)

v IR-free (coupon)
v Native (option) ’
DC current density

AC voltage

AC current density

A N NS

Spread resistance

MetriCorr — Toerringvej 7 — DK 2610,R —D —info@meti COMm —WWw. i com

n'n"1d apnal jyon nxY710 729 DY N2

23
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MetriCorr

Information sheet IS-PL-42-06-ENG

Technical specifications - ICL

Technical data

Storage capacity

+200 000 readings

Logging interval

10 min — =, Typically 1 hour
1s (intensive mode)

Power supply options

- Mains adapter 100240V AC/12V DC
- Solar Power (MetriCorr types available)
- Battery Module

Battery Lifetime +3 years @ hourly logging, weekly upload
+10 years @ 6 times daily
Casing IP65
Humidity 0 to100% RH condensing conditions
Operating conditions -40°C to +85°C
Transient protection 1100V for 150 ms —
20 kA @ 8/20 ps
12.5 kA @ 10/350 ps (optional)
Test Station Options - Big Fink (example shown on p. 1)
- MetriCorr Type Test Station
- Junction Box
- Customer’s own spec
Size LxWxH 250 x 68 x 81 mm

Communication

- LTE Cat. 1 - 4G/5G with 2G/3G fall back
- Satellite (option)
- Android or iOS App - Bluetooth

Voltage (Edc, Uac)

- Ethemet (option)

- GPS Time Synchronization

- GNSS (Position)

Input resistance +10.0 MQ

Range 100V

Resolution 0.1mVDC/1mVAC
DC accuracy +1mV+03%

AC accuracy reading

+1 mV £ 1% reading

ER/coupon channel
characteristics

Resistance range 150 mQ
Precision 0.8 uQ
Repeatability 0.4 pQ
Current 300 mA/probe

250 (9.847)

1100 12.00

-1.100 v

1asov /_/—/\/\f‘

-1.200 v

Edcon/EDC IR Free

11.00 12:00

WA

1100 1200

0.26 V
0.24V

0.22V

Uac

11:00 12:00

40A/m2

30A/m? /\/\/\/\[

20A/m?

Jac

10A/m?

11:00 12.00

0.01 Om
0.0075 Om?

0.005 Om?

Rs

1100 12.00

CP*Manage Web data example

68 (2.68")

4156.3-172-04.docx
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