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ABSTRACT

This paper mainly describes general
features of the Lida(R) products in ICCP
(Impressed Current Cathodic Protection
) system and its advantages over conven-
tional anodes. The authors can be con-
tacted for any further information on the
application and performance of LIDA(R)
products.

Ting Lee,

Manager

Fer Mo Enterprise Corporation
Kaohsiung, Taiwan, R.O.C

For the last 20 years LIDA(R)
products have spearheaded ICCP systems
worldwide, the reason being its reliability
, negligible wear rate and the reduced
cost when compared to other anode sys-
tems.

When designing an ICCP system-
whether it is onshore or offshore-the C.P.
engineer has to fullfil the task of making
the most judicious selection of anodes.
Composite anodes for its advantage of
ease and convenience in the installation
combined with reliability, low wear rate
and economic considerations tend to be
the right choice. Anodes like high Cr-
silicon iron and magnetite are usually
subject to high consumption rate. Subse-
quently even for a ten year life ex-
pectancy, a considerable mass of the an-
ode material has to be incorporated.

Composite anodes consist of a duc-
tile corrosion resistant metal as substrate
with an electroconductive coating. The
commonly used substrate metals are tita-

nium and niobium. The coating material




used is either a noble metal like plat-
inumor mixed metal oxide.

LIDA(R) products feature an elec-
tro-conductive coating of mixed metal ox-
ides forming a solid solution with tita-
nium as substrate and exhibiting electri-
cal properties which allow the composite
to function as an anode. The characteris-
tics of LIDA(R) mixed metal coating are:
— excellent electrical conductor (resistiv-

ity of 10* ohm-cm)
~— deposited on the substrate by thermal
decomposition and therefore anhy-
drous, and shows a very high chemical
stability even in environments with pH
values below one
— thermal treatment favours crystallisa-
tion which enhances chemical stability
—low and uniform wear rates
Empirical results have shown that to
match the performance of LIDA(R)
mixed metal oxide coated anodes, plat-
inum-clad titanium anodes tend to be

uneconomical.

LIDA(R) TUBULAR AN-
ODE ASSEMBLIES

This is the most commonly used
LIDA(R) type anode under various envi-
ronments viz soil, seawater, freshwater,

brackish water, mud etc.

SOIL ENVIRONMENT

The maximum recommended cur-

rent density for LIDA(R) anodes in soil

is 100 Amps/sq.m, when used with De

Nora specified carbaneous backfill.

Case history studies of Lida instal-
lation in various groundbeds worldwide
have established the reliability of the sys-
tem.

There are more than 7000 Lida
deepwell groundbeds operating world-
wide at present providing adequate pro-
tection to various structures. The in-
stalled cost of a LIDA(R) deepwell sys-
tem would be approximately 30~ 50%
cheaper than the conventional massive
anode systems. The highlights and advan-
tages of Lida deepwell anode strings are
as follows:

— Ease of installation. No lifting equip-
ments are required to instrall. A 100
amp string including vent pipe and end

weight would weigh only approxi-
mately 150 kgs and could be installed
by a 2-men team. The complete as-
sembly could be delivered to site in a
ready to install condition.

— With the unique and patented LIDA(
R) connection, several anodes with
suilable spacing can be assembled in

Groundbeds which need

over 100 amp output can be accom-

one cable,

plished by a single string.

— Lida anodes for soil application are
designed for 20 year nominal life and
the case histories have proved beyond
doubt that the system is most reliable.

Lida strings could be assembled for

s




other groundbed applications viz, verti-
calshallow, horizontal shallow continous
and horizontal shaliow discontinous.
There are a wide range of other
Lida products for soil application catered

to site conditions.

SEAWATER ENVIRON-
MENT

The maximum recommended cur-
rent density for LIDA(R) anodes in flow-
ing seawater is 600 amp/sq.m. The other

parameters applicable are as follows:

Resistivity 35 ohm-cm max.
Salinity 25 gr/l min.
Chlorinity 16 gr/1 min.

(as chloride ions)
Velocity 0.01 m/sec min.
Temperature range:10°C —50°C

Based on above parameters the
nominal design life of Lida anodes would
be 15 years.

As in the soil application, the con-
figuration of the anode could be selected
from wide range of LIDA(R) products
depending on the nature of application.

Retrofitting C.P. systems on off-
shore platforms is effectively and most
economically accomplished using LIDA(
R) tensioned strings.

IN FRESH AND BRACK-
ISH WATER ENVIRON-
MENT

The maximum current density in
this case for LIDA(R) anodes is 100
amps/sq.m. Resistivity would be in the
range of 35 to 3000 ohm-cm.

MUD ENVIRONMENT

Muds are generally classified as follows:
—sea mud or saline mud
—river mud

The recommended current density
for LIDA(R) anodes in above cases is
100 amps/sq.m. max.

LIDA(R) anode sleds are com-
monly used worldwide for seamud ap-

plication.

STRING ASSEMBLY PRO-
CEDURE

Having discussed the various envi-
ronments for which LIDA(R) systems
find application, we shall briefly describe
the assembly procedure of LIDA(R)
tubular anode strings, the method which
is unique and patented worldwide.

The desired length of cable is
pushed through the tubular anode units;
each anode has the anode-to-cable elec-
trial connection at the centre of the tubu-
lar element and two sealing connections,
one at each end of the activated titanium
tube.

The anode-to-cable electrical con-

nection is made by the following proce-

first, the cable insulation is re-

dure :




moved for a short length to expose the
copper wire; then two metal half-sleeves
are fixed over the copper conductor and
finally the central part of the activated ti-
tanium tube is uniformly pressed on the
metal sleeves in order to achieve the elec-
trical contact.

The seals on each end are obtained
by pressing, uniformly, over the circum-
ference, the activated titanium tube direc-
tly on the cable insulation.

A swaging machine, hydraulically
operated with uniform pressure over the
tube circumference, is used to achieve the

seals on each end and the electrical con-
nection in the middle of each anode.

Copper or iron rings are interposed
between the activated titanium tube and
the teeth of the swaging machine in cor-
respondence with the position of the an-
ode-cable connection and seals. The op-
eration of reducing the titanium activated
tube diameter is done in such a way as to

prevent the formation of microcracks in
those areas where the metal is subject to
intense cold-working.

The above method obviates cable
connection failure which is a common

cause in CP system failures.

ELECTRICAL AND
MECHANICAL STRING

resistance of less than 0.001 ohm.

The seals are tested to an external
pressure of 15 atmospheres of helium.
Minimum breaking loads for the anode-
cable connections are:

—with EPR/CSPE 50 : 900kg (1,985 lbs)
—with EPR/CSPE 16 : 300kg (662 lbs)

Maximum weights of the tubular
anodes for a LIDA " string 100m (328 ft)
long are as follows:

—with 15 S.T. 2.5/100, 7.0kg (15.5 Ibs) or
8%of the total string weight

—with 10 S.T. 1.6/100, 3.0kg (6.6 1bs) or
10%of the total string weight

—with 15 S.T. 1.6/50, 2.9kg (6.4 1bs) or
8.5%of the total string weight

The anode weights will not generate

excess mechanical stress on the anode-
cable connections.

Other than Lida tubular anode
strings, the commonly used anode con-
figurations are:

— Lida strip configured to various cur-
rent output requirments

— Lida wire assembly — Lida mesh as-
sembly

— Lida rod anode assembly in various
configurations

— Lida plate assembly

LIDA(R) CANISTERED

ANODES

CHARACTERISTICS

The anode cable connection in the

middle of each anode has an electrical

In some types of installation (soil),

the use of anodes pre back-filled is pre-

ferred to minimise installation time and




to obtain a better compaction of the
backfill around the anodes.

In these cases, Lida tubular anode
string or strip/wire/rod anodes are shop
assembled in galvanised steel spiral tubes
with carbonaceous backfill.

Canistered anodes of various cur-
rent outputs can be made availabie by
changing the dimensions of the anode el-
ement.

The preferred carbonaceous backfill
material used in canistered LIDA * an-

odes has the following physical/chemical

characteristics:
— Particle size  : 0.1-lmm(150-20mesh)
— Resistivity : max. 50 ohm-cm

— Carbon content : min 90%

The backfill material is vibrated in-
side the galvanized steel canister to ob-
tain a good compaction around the acti-
vated titanium anodes to minimize the

contact resistance.

QUALITY CONTROL OF
LIDA*STRING

ELECTROCATALYTIC
ACTIVATION

For the base metal-Titanium Grade
1-a Certificate of Compliance with
ASTM B 348-83 will be supplied, if re-
quested.

An activated titanium sample, rep-
resentative of each batch of anodic acti-
vation, is retained for six years.

On each sample, an electrochemical

test is carried out measuring the anode
potential in synthetic sea water at a cur-
rent density of 1,000 A/m2 (93A/ft2).

The potential of the anode shall not
be higher than +1.4 volts (SCE).

A bending test on a part of the
sample is carried out to check the me-
chanical stability of the metallurgical
bond between the electrocatalytic coating

and the titanium substrate.

POWER CABLE

The quality control procedure for

the LIDA*strings covers:

— the electrocatalytic activation based on
mixed metal oxides

—the cable

and two major operations:

— electrical connection between cable
and tubular anode;

—sealing between cabie insulating mater-
ial and tubular anode

The quality control for this compo-
nent is carried out by the cable manufac-
turer, who is providing the electrical test
certificate.

These procedures cover the control
on the basic raw materials used for the
cable insulation and the control of the ex-
trusion process. Finished cable testing in-
cludes:

— Voltage test (12 KVolts for 15 minutes

)

— Cable insulation resistance




— Conductor resistance — a pressurized helium source is con-

nected to the cable as it leaves the as-

ELECTRICAL CONNEC- sembly line.

TION — the interface between the copper wire
and copolymer sheath is pressurized to
For each power cable, the electrical 2.0 atmdspheres,
continuity between the copper core and — after a set period of time, the opposite
the anodes assembled on it, is checked. end of the unit is "sniffed" for helium
Anode-cable connection resistance shall by means of a mass spectrometer;
be lower than 0.001 ohm. — after helium is detected, each seal is
subject to the mass spectroscopy detec-
SEALING tor
— if no helium is detected along the
Seals are submitted to a quality con- string, the anode-cable string is ap-
trol procedure, which is described briefly proved,;
below:
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TABLE
GROUNDWATER QUALITY DATA
Concentration in MG/L (PPM)
W7 S-3 SUMP DW-1
Ethylbenzene 74 0.955 ND XD
Styrene 464 ND ND XD
COD 985 143 109 106
BOD 234 20 4 9
pH 6.9 6.9 7.0 7.3
Alkalinity 842 720 547 192
Chloride 50 106 120 125
Nitrate 16 1.2 6.5 2.7
Sulfate 18,300 1,520 41,400 295

— 99—




TABLE
MICROBIOLOGICAL DATA*
UNITS IN COLONY FORMAING UNITS PER MILLILITER

NW7 5.2%108 Pseudomonas 2X10*
Bacillus 3x10*

Sump 6.5Xx10° Not Analyzed

S-3 7X 108 Norcadia 4X10°

DW-1 5.2X10° Not Analyzed

6.5X10° (Duplicate)

Microbial analysis performed by Valley Microbiology Services and
reported on Match 14, 1991.
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