SECTION 5

PETROCHEMICAL
STUD BOLTS




OUR SUPPLY PARTNER

We are proud to partner the Tri-Star Industries
Group for the manufacture and supply of our Petrochemical
Fastener requirements.

Tri-Star Industries is a global leader in the manufacture
and supply of fasteners for the Qil, Gas and Power
Generation markets.

Manufacturing products of world class standard and quality,
their commitment to outstanding customer service and
supply performance keeps them at the fore front of the

markets and industries they service today.


https://www.youtube.com/watch?v=6WAaRoYiL4s&t=3s

TRI-STAR SINGAPORE WISH TO
ANNOUNCE THE APPOINTMENT OF
FORGE FASTENERS AS OUR EXCLUSIVE
DISTRIBUTOR IN NEW ZEALAND
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CLICK BELOW TO VIEW TRI-STAR PRODUCT CATALOGUES

Tri-Star Tri-Star Fastener Tri-Star Cathodic
A Family of Quality Division Protection
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PETROCHEMICAL

STUD BOLTS

High Quality Specialty Bolts and Nuts
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One end of the stud bolt is marked with the
relevant material grade symbol

Nut is marked with the relevant material grade
symbol 2H 2HM G4 G7 7M 8 8M 8MA 8C

2H
Stocks

ASTM A193 B7 - Imperial sizes 3/8 to 4” dia
- Metric sizes M12 to M52

ASTM A320 L7 -1/2” to 4” dia
ASTM A193 B16 - 1/2” to 4” dia

ASTM A193/A320 B8M Class 2 & Class 1
(SS316) 1/2” through to 2-3/4” dia

ASTM A 193/A320 B8M Class 2 & Class 1
(SS316) 1/2” to 2-3/4” dia

Stocks come complete with matching nuts.

Manufacturing Process

Studbolts are made from long length of bars. We sell studbolts
and nuts plain, Mastercote coated, Cadmium, Zinc, Zinc-Nickel
plated, Galvanised or with other types of coating.

Special Materials available on order

B8T, Titanium, Duplexes, Monel 400, K500, Hastelloy, Incoloy,
Inconel, Nimonic, etc.

Bronzes: Phosphor bronze, brass, aluminium, manganese
bronze, silicon bronze available on request.

Contact us for more information.
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Our Quality

Testing Facilities

Hardness Tester

' Spectrometer
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Microscopic Analyser

Salt Spray Teste

International
Presence

TRI-STAR INDUSTRIES PTE LTD

36 Joo Koon Road, Singapure 628988
Tel ?35 6266 363

Fax 65) 6265 3635 / 6265 2801
Email sales@tristar.com.sg

Web www.iristar.com.sg

SBN INDUSTRIES SDN BHD
Malaysia

JOHOR FACTORY

Tel 80?; 388 2521

Fax 607) 388 2523
Email sales@sbnbiz.com
Web www.sbnbiz.com

KL OFFICE

Tel %603} 2288 1831 /1832
Fax 603) 2288 1833

Email sbnkl@sbnbiz.com
SARAWAK OFFICE

Tel 608) 565 1600

Fax 608) 565 7180
Email sbnmiri@sbnbiz.com

TRENGGANU OFFICE

Tel 609) 859 7600

Fax 609) 859 7701

Email sbnkmm@sbnbiz.com

PT SOUTHERN TRISTAR
JAKARTA FACTORY

Tel 62 21) 893 5162
Fax 62 21) 893 5163
Email sales@ptsts.com

BATAM FACTORY

Tel $62 778) 748 2263

Fax 62 778) 748 2262
Email batamsales@ptsts.com

SATELLITE COATING CO LTD
CHINA FACTORY
Email sales@satellitecoating.com

TRISTAR MIDDLE EAST INDUSTRIES LLC
DUBAI FACTORY _

Tel 971 (4) 8847 707

Fax 971 (4) 8847 709

Email sales@fristar-mideast.com

DIMET ANTI-CORROSION PTY LTD
PERTH FACTORY

Tel 61) 8 9494 2151

Fax 61) 8 9434 9206

Email sales@dimet.asia

LINUS PRODUCTS INC

HOUSTON DISTRIBUTION CENTRE
Tel 1 713) 466 6466

Fax 1713) 466 1814

Email sales@linusproducts.com
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Serving OIl & Gas,
Power Generation Industries,
Contractors, Manufacturers,

Distributors and End-Users
for 30 years

Tri-Star Industries Pte Ltd

Fasteners Division

Manufactures Special Bolting Products
With the Best Corrosion Protection Coatings

P

TS

36 Joo Koon Road, Singapore 628988
Tel: (65) 6266 3636 Fax: (65) 6265 3635/ 6265 2801
Email: tristar@pacific.net.sg
Website: www.tristar.com.sg




We continually improve our Mastercote® coating
processes, from material selection to degreasing,
pickling, rinsing, controlling thickness and
consistency of cadmium plating, phosphate and
finishing coating layers.

Mastercote® CPFC system (cadmium base) has
been salt-spray tested to 9000 hours without a
spot of rust. That is one year under extreme
laboratory conditions.

Mastercote® ZPFC system (zinc plated base) has
been salt-spray tested to 4000 hours. Results
were 20% rusty and 50% stained. Both nuts were
functionable.

Mastercote® FC system (phosphate base) - the
most economical in our series of coated bolts and
nuts, sustains about 3500 hours under the same
salt-spray tests.

Cadmium plated, PTFE top
coat Mastercote® was tested
and witnessed by independent
3rd party to show NO RUST
after 9,000 hours (more than 1
year) of salt-fog spray test.

N

Since 1983...

Mastercote® fluoropolymer coated bolts and nuts were
developed by us to initially service the oil and gas companies
in Malaysia. We worked closely with them to derive a
product that was both effective and cost efficient.

Since then, we have gone through various stages
of improvements, notably in the way the substrate metal is
treated, in ensuring plating integrity and consistency and
the application and curing processes of the base-coats and
finishing top-coats. We are able to ensure that the bondings
and adhesion on our Mastercote products give the best
corrosion resistant properties.

Mastercote® coating is effective and more economical than
using stainless, incoloy, titanium and other exotic materials.

Mastercote® bolting materials last much longer than any
other fluoropolymer coatings. Mastercote® gives the best
corrosion resistance, low friction with self-lubricating, non-
galling properties - thus reducing make-up and break out
torques. It is excellent for offshore and subsea installations.

Mastercote® resists most acids and is unaffected even
when exposed to hydrogen sulphide at 121°C at 2,000psi.

Mastercote® was
independently tested by a
Major Oil Company in
Australia to have superior
coating integrity of its
cadmium and PTFE layers,
compared to fasteners of
another popular brand,
even after tightening the
stud with the nut.

Microscopic analysis of
cross section of previously-
tightened Tri-Star stud
showing the thread root
coating still intact.

Extract of the independent report is as follows:

In summary the Tri-Star stud and nut showed
significantly greater cadmium plating thickness and
uniformity at both the contacted surfaces and surfaces
free from contact as compared to the Standard (other
brand) stud and nut, with the plating thickness showing
only minimal affect resulting from the tightening
contact.

The thickness of the PTFE on the Tri-Star stud and
nut was only marginally reduced at the contacted
areas when compared to the Standard stud and nut,
which lost most of the coating at the contacted areas.

With these findings it can be concluded that the Tri-
Star stud and nut set would be expected to provide
increased resistance to makeup damage and a
superior service performance to the Standard stud
and nut set. 3




High Quality Coatings

ASTERGARD®

Environmental friendly option...

Mastergard® is our proprietary name for ceramic base
coating with Xylan top coat finish. It is a good
alternative to replace cadmium plated base coating
in projects which require environmentally friendly
specifications. It has been tested serviceable at 4500
hours.

Mastergard® is recommended for chemical, corrosion
and abrasion resistant applications in aerospace and
marine industry components, automotive engine and
exhaust parts.



Bolts & Nuts

Manufacture to Specifications

In-House Testing Procedures
Inspection and Testing Plan in all our Production Units

* QA/ QC personnel release materials to Production after chemical,
mechanical & dimentional checks

* Production shopfloors practise total quality control policy in every
section of work

* We perform microscopic tests to confirm coating thicknesses on
the threads of the bolts; no other coaters practise this method of
testing

* Every batch of MASTERCOTE® products are checked/ tested for
curing, adhesion, & hardness.

We are ISO 9001 accredited since 1993.

Microscopic Analyser Tensile Strength Tester

Charpy Tester Spectrometer

OUR QUALITY is the best - we do not believe in furnishing low quality
products in order to meet the lowest price in the market. Instead we
assure you that our products will outlast the rest in the market and
that means savings in the long term.

Micrographs of coatings on studbolts

No other manufacturer in the world
provides this level of quality assurance!




STAINLESS STEEL / FIBREGLASS PIPE

Al Bl cl Dl F! K! x! Z!
15 37 60 M6 60 57 23 11
20 43 68 M6 65 60 29 11
25 51 72 M6 65 60 36 11
40 75 98 M10 80 70 52 18
50 87 110 M10 90 75 64 18
80 115 140 M12 100 75 92 18
100 141 166 M12 110 75 118 18
150 210 246 M16 180 120 172 30
200 262 312 M16 199 140 224 32
PIPE SIZE 15/ 20/ 25/ 40/ 50/ 80/ 100/
DN 5/8” 3/4” 1”7 11/2” 27 3”7 4’
A’ ROD DIA. 8 8 8 10 10 16 16
B’ ROD DIA. 25 30 30 40 40 55 55
LENGTH
‘C 40 45 50 65 80 110 140
‘D’ 45 55 60 85 100 140 165
MAX ‘T’ 10 10 10 16 16 19 19
A .
I E > PIPE SIZE | PIPE O.D. A B C Wigth HOLE R HEX BOLTS
DN thickness H SIZE| NO. BOLT LG
250 278 470 205 20 190x16 24 145 M20 4 115
300 331 525 230 20 190x16 24 172 M20 4 115
350 364 555 250 20 240x16 24 188 M20 4 115
400 416 630 280 24 240x16 28 214 M24 4 125
450 458 670 300 24 300x16 28 235 M24 4 125
Fluorocarton coated or galvanised with 500 508 720 | 325 24 300x16 28 260 | M24| 4 125

neoprene isolating pad

We manufacture ‘U’ bolts & pipe clamps to clients’ specifications,
in different thread forms (UNC, 8UN, and or Metric) of carbon
and/or Stainless Steel of any material grades and finishes.

Available coating finishes : Zinc plated, Cadmium plated, plus
Xylan fluorocarbon finishing coat, or hot-dipped galvanized
where applicable.

Optional items :
Neoprene sleeve, pad or strip or in vulcanized rubber.

We offer buyers many choices!

Clamps or ‘U’ bolts can be supplied with

4



PIPE SIZE | PIPE O.D. A B Width P R HOLE HEX BOLTS
NB thiclfﬁess H SIZE NO. |BOLTLG
1 36 170 60 40x5 32 35 12 M10 2 55
112 51 200 75 40x8 40 43 15 M12 2 60
2 62 210 80 40x8 45 48 15 M12 2 60
3 91 260 105 | 50x10 60 63 19 M16 2 65
4 116 290 120 | 50x10 72 75 19 M16 2 65
6 169 360 150 | 65x10 99 102 24 M16 2 65
8 221 440 190 | 65x16 | 125 128 24 M20 2 75
10 278 490 215 | 65x16 | 153 156 24 M20 2 75
12 331 550 245 | 65x16 | 180 183 24 M20 2 75
14 364 580 260 | 65x16 | 196 199 24 M20 2 75
16 416 650 290 | 65x16 | 222 225 28 M24 2 80
18 458 700 315 | 65x16 | 245 248 28 M24 2 80
Fluorocarton coated or galvanized 20 508 750 340 | 65x16 | 270 273 28 M24 2 80
PIPE SIZE | PIPEO.D.| A B C | Wwidth D E R |HOLE | HEXBOLTS
DN thickness H SIZE NO.
25 36 150 | 50 | 175| 40x5 35 | 10 24 12 M10 2
40 51 180 | 65 | 220 | 40x8 45 | 10 32 15 M12 2
" = 50 62 190 | 70 | 230 | 40x8 50 | 10 37 15 M12 2
uJ-f — 80 91 230 | 95 | 290 | 50x10 65 | 16 52 19 M16 2
H e =N o 100 116 265 | 105 | 310 50x10 |75 | 16 | 64 | 19 | M16 2
]- 150 169 330 | 135 | 380 | 65X10 105 | 20 91 24 M20 2
200 221 440 | 175 | 490 | 65X16 135 | 20 | 117 | 24 M20 2
» > 250 278 470 | 205 | 550 | 65X16 165 | 20 | 145| 24 M20 2
< > 300 331 525 | 230 | 600 | 65X16 195 | 20 | 172 | 24 M20 2
L, € ~ 350 364 555 | 250 | 635| 65X16 210 | 20 | 188 | 24 M20 2
400 416 630 | 280 | 710 | 65X16 |240 | 24 | 214 | 28 M24 2
450 458 670 | 300 | 750 | 75X16 |260 | 24 | 235| 28 M24 2
Neoprene sleeve & pad 500 508 720 | 325 | 800 | 75X16 290 | 24 | 260 | 28 M24 2

G
—————H3
CJ

(

J-type foundation bolt hot-dipped galv.

b

I-type foundation bolt hot dipped galv.

Heavy foundation bolts hot dipped galv.

N
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July 2010

Our founder, Mr. T S Lim, has more than 40 years
of accumulated knowledge in the fasteners
industry, having managed the Asian operations
of Guest, Keen & Nettlefolds Ltd (GKN), UK from
1967 to 1979.

‘ Engineers and buyers in the 60’s to early 80’s
were very selective and quality conscious and
they purchased only from renowned
manufacturers. However, today, many traders,
stockists and distributors are sourcing all over
the world at lowest possible prices without
realising that heat treatment issue is a major
problem with many low quality producers. Buyers
who import from such producers and end-users
who use such products are taking a big risk.

Our petroleum studbolt materials are from Ovako
Steel AyOb, Finland. We are the sole distributor
for the full range covering ASTM A193, B7, B16
and A320 L7 for sizes 1-inch diameter and above.
Similar diameter materials are from other
reputable mills, mainly in Europe, which have
consistently passed our stringent in-house
inspections over the years. ,

-TSLim

We manufacture:
Studbolts, Anchor/Foundation Bolts, U-Bolts, Hex Bolts, Pipe Clamps, CNC-Machined Special Fasteners
for well-head equipment, together with matching Nuts.

Our material stocks range from Carbon Steel, Alloy Steel, Stainless Steel, Super Duplex Steel, High Nickel
Alloy Steel to Cu/Ni/Al Alloys.

We also perform in-house Steel Heat Treatment process to ensure the exact material grades are achieved.

Our surface treatment processes include Grit Blasting, Phosphating, Plating (e.g. Zinc, Zinc Nickel, Cadmium),
Hot Dip Galvanising and Coating (e.g. Xylan Fluorocarbon, Xylar Ceramic, Everslik, MolyCoat).

We are the authorised distributor for: ENERPAC Bolting Tools
We sell and rent Hydraulic Bolt Tensioning and Torqueing Tools and provide full on-site Bolting Services.
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TRI-STAR’s DIMET Cathodic Protection Division has the most qualified
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FIELD SURVEYS
Soil and water resistivity, PH, Redox potential and pipe to soil potential
O00000m b000mo oo
Offshore platform potential surveys
Pearson (pipe location) survey, coating inspection
Corrosion investigations including stray current analysis
Interference study and mitigation

DESIGN
Conceptual or detailed design of Cathodic Protection Systems including
0 0MODImMmnOMmmOmOm Mo MO0mo0anoaoomman

SUPERVISION
Field supervision of Cathodic Protection installation by experienced
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COMMISSIONING
Complete commissioning of Cathodic Protection Systems including full
MO00Im 0mMmMODO000On0On0On 00MO00 MMM OMIDMND 0mooooo

MAINTENANCE
Periodic surveys of existing Cathodic Protection Systems to ensure
000m 00 MoOom oooo
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TRI-STAR and its overseas affiliates manufacture and supply all DIMET
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GALVANIC ANODES
DIMETAL aluminium anodes and DIMETIIOMOO0000O0OMOMOD

0
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Offshore structural anodes (for platforms, jetties, wharves, etc)
Offshore submarine pipeline bracelet anodes

0 0000MINMO0000000mMmooooo

Marine anodes (for hull, tank, etc)

0 MO00MINoCO0Ioooooo

DIMET 0C00OCMO MODO0OOIDON000MMOD0MIDDmmOo

IMPRESSED CURRENT ANODES
Silicon/Chromium/Iron anodes
Platinised Titanium/Niobium, MMO anodes
Lead/Silver/Antimony anodes
Graphite anodes

TRANSFORMER RECTIFIERS
Custom built cathodic protection transformer rectifiers

INSTRUMENT
Copper sulphate, silver chloride, zinc reference electrodes, etc.
Distributor for M.C. Miller’s instruments and accessories

INSULATING EQUIPMENT
Flange insulating kits and casing insulators

OTHERS
“Pile-Gard” in-situ splash zone wrapping system capable of achieving 20
000Mmofnm 0ooo
FRP jacket splash zone wrapping system
Cathodic Protection test points, resistance bond boxes, special cathodic
0DMOODDMmMOImomoo m
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CORROSION
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two zones. The corrosion process results in the flow of a small electric current
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metal lost due to corrosion. One ampere flowing for one year would result in
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amongst engineers and structure owners as being a truly effective method of
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to find cathodic protection being used on marine structures and on buried
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the result of electrochemical reactions between zones of differing potential on
a metal surface. Oxidation (corrosion) occurs at the anodic zone and reduction
(no corrosion) occurs on the cathodic zone. Cathodic Protection is achieved
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(=
O
O
(|
O
O
(|
O
O
O

000MOONCmOIDooOnoomMOnobomibdbobm LomMOombooonoomoa

ELECTROLYTE

oo
ANODIC ZONE
oo

oo
ANODIC ZONE
Qoo

0MDOmO00MD 00000 DHEsEAD O mme©

ELECTROLYTE

O 000 DO0TDO 0O

H,0
I:l 0

CATHODIC ZONE
H,0

0

1]

At the Cathodic Zone: 2H,0 M MO — 40H"

ooooo




(-
O
O
O
(-
O
O
(-
(-
(-

O 0000 0 00

IMET

SACRIFICIAL ANODES

Sacrificial Anodes are most commonly used to
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CATHODE

PROTECTIVE
CURRENT
CATHODE ANODE

SACRIFICIAL
CORROSION CURRENT STOP FLOWING

Flow of corrosion current suppressed by protective
current discharged from sacrificial anodes
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IMPRESSED CURRENT SYSTEMS
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source such as a transformer rectifier or thermo
OMOMmoo000MMINm 0MO000000000Mmo00ma 0
0000000MOmODo0 0MOmmOoooo00o00Moo 00 om
0MOIDmMoO00MOmoooD 0MIIMmMO0000Ono000ooa
0moommo

D.C. POWER SOURCE

CATHODE

[MPRESSED

PROTECTIVE CURRENT ANODE

CURRENT
ICATHODE

CORROSION CURRENT STOP FLOWING

Flow of corrosion current suppressed by protective
current discharged from impressed current system
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is maintained at a potential of —-0.8 volts (or more
negative) no loss of metal will occur at all during
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potential is readily achievable. The efficacy of the
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the more ‘normal’ causes of corrosion, may be
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from contact between different metals, from
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effects of sulphate reducing bacteria and from
the effects of stray D.C. currents.
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OFFSHORE STRUCTURES
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jacket of an offshore platform is usually left
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ANODE

Offshore jacket installed with sacrificial anode system
to protect the submerged and buried steel surface
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employed to protect a fixed offshore structure.
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and hardware are not subject to damage during
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installed on the platform. However, very often,
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will provide a sufficiently detailed and accurate
potential profile of the structure.

PROTECTION
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The columns or legs of jack up drilling rigs are
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for a jack-up rig, the constraints by the rig
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jacking operations or transit of the rig.
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Jack up rig installed with impressed current system to
protect the submerged steel surface
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Submerged fixed structural steel in a marine
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The effective use of cathodic protection has
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their structures. Visual surveys generally indicate
a smooth unaffected areas of steel. However, they
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has been reduced by a significant percentage of
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Galvanic anode systems or impressed current
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or jetties steel piles. The choice of system
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sacrificial anodes are generally installed.

PROTECTED STEEL PILES

ANODE

Jetty steel piles protected by sacrificial anodes
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APPLICATIONS

With sacrificial anode systems, a large number
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Jetty steel piles protected by an impressed current
system

On jetties or wharves that have reinforced
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not just the structure but all submerged or buried
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CATHODIC PROTECTION APPLICATIONDI

ONSHORE PIPELINES

It is common practice to use cathodic protection in conjunction with pipe
O00ON0OODMmON0OnoOnomomodnomoMmoIDoMO00MOnoOno M momooa
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specification.

The engineer may choose to use sacrificial anodes or an impressed current
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energised by a transformer rectifier. In remote areas, in-line generators, solar
cells or thermoelectric generators may be required. Sacrificial magnesium alloy
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PROTECTIVE
CURRENT

ooono ANODE

External surface of the onshore buried pipeline protected by sacrificial
anode against corrosion

TRANSFORMER RECTIFIER

IMPRESSED CURRENT ANODES
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PROTECTIVE CURRENT

PIPELINE

External surface of the onshore buried pipeline protected by an
impressed current system
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CATHODIC PROTECTION APPLICATIONS
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SACRIFICIAL ANODES
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- Pipeline internal protected against corrosion by sacrificial anodes
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PIPELINE INTERNAL
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ANODE
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A.C. INPUT

Pipeline internal protected against corrosion by an impressed current
system
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Subsea pipelines carrying gas, oil or other fluid
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sized to be flushed with the pipeline concrete
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Pipeline outside diameter

Pipe wall thickness

Corrosion coating thickness
Concrete weight coating thickness
Length of the pipeline

Design life of the pipeline

Operating temperature of the pipeline

ANODE

SUBMARINE
PIPELINE

PROTECTIVE
CURRENT

Submarine pipeline protected against corrosion by
sacrificial bracelet anodes
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APPLICATIONS
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ANODE ooo
PROTECTIVE CURRENT

SUBMARINE PIPELINE

Corrosion protection of submarine pipeline by
impressed current system
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insulating flanges. This is particularly important
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CATHODIC PROTECTION APPLICATIONS

Since the mid 1950’s cathodic protection has been used to prevent corrosion
00MmONONO00000DMmn O 00OmIn MOODO0m 0MOn00momoomo 00Om o000 mMoo0m
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As with all cathodic protection systems either sacrificial anodes or impressed
O000N00000MD 00 DOMOMOD0MOD0000M MM 0O0DO0MO0mo 000Wo0mmmo
two important factors which will influence the choice of the system: the metal
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the water flowing over or through the equipment.
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PIPELINE INTERNAL

PUMP CASING
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DATA LOGGER MARINE STRUCTURES
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« Water temperature and composition variations
«  Water velocity

« Materials used in the equipment construction
* Equipment operating cycles

» The need to incorporate monitoring of the cathodic protection system in
MOMmODMmD 0MOnOMmotInoomo
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GENERAL

Effective cathodic protection of ship hulls and
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sacrificial anodes. Magnesium alloy is applicable
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SHIP HULLS

SHIP HULL

ANODES
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fitted in recesses such as seawater inlet boxes
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Vessel’s principal dimensions
» Duration required for protection
Choice of anode alloy preferred
+ Define hull coating applied
Specify anode attachment method preferred

+ Define water environment where vessel
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Any special features of the vessel must be
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Impressed Current Systems using flush mounted
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such as VLCC’s or ULCC’s where the quantity
of sacrificial anodes to be installed would be
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SEAWATER/PETROLEUM CARGO BALLAST
TANKS

PROTECTED TANK
FRAME MEMBERS

ANODE
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of both coatings and anodes. Where sacrificial
000000000000 0MO00MmMO00o00000 0MODmma
either zinc or aluminium alloy. Magnesium
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tanks adjacent to them owing to the possibility of
a flint action spark caused by metal parts falling
on the fitted anodes or vice versa.

Under the Classification Society Rules, aluminium
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APPLICATIONS
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Tank dimensions, preferably with drawings
0000 MOODoOoOn DM omnoooo

Specify whether tanks used solely for
0000 DIODONO00 DMOD0Momomaon

Duration required for protection, usually
Omopa

Choice of anode alloy preferred
Define ballast condition or frequency
Define internal tank coating system, if any

Specify anode attachment method either
OID0OD M IMOODmo 0MOoMOIDomoo

PETROLEUM TANKER ‘LAY UP’ SYSTEM

Portable sacrificial anode systems are commonly
00 0MOD0ONMmMOmomomoo M Dmodnoooonon
0000 0MODOIMDmONMmO0 M DmoOTwooom boomo
vessel is ‘laid up’ for a period of time. Protection
MM Om 0000 D O0MmOD0Ono00 D0mMm N ommon
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modifications for suspension of anodes.
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aimed to give a wider appreciation of the subject
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result in significant savings in the operations of
any fixed or floating marine equipment.
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ALUMINIUM
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Requirement For Chemical Composition Limits O
Element Chemical Composition (%) =

DIMET HIA DIMET llIB DIMET IlIC

O
0moo 0mmmma Omommo Omamm

O
momo 0 0Mommmoo 0Momonmoon 0Mo0mmo

.
0aoomo o 0Momonmoon m 0
0amooo 0mom 0om 0mom 0om 0Mo0mmo =
anoo 0mom 0om 0mom 0om 0mom 0oa O
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Aluminium Remainder Remainder Remainder

O

|
Anode Potential (vs Ag/AgCI Ref. cell)

O
Open Circuit -1.10 volts = 30 mV

O
Closed Circuit —-1.07 volts = 30 mV
DIOID0000 MOMDO000ID -
Mmooo omo O
00 0DmMoOmoo 0m 0000IMO00m 0 0momoo
000000 00nmoanmo =
Mmooo omo -
@ Ambient Temp. 3.21 - 3.50 kg/Amp.Yr

Efficiency 85% to 92%
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ZINC
| OOOODIMET zinc alloy anodes are cast to internationally recognised U.S. Military
Specification using only special high grade zinc ingot of minimum purity 99.995% with
O 00 Dm0 0 M DO0m Ono 00MIDOn 0mmo DOm0
O
Requirement For Chemical Composition Limits
= Elementl (MMM hemical Composition (%)
= Zinc Standard - MIL-18001-H High Temp Zinc
O 0oooo 0MmOonm oom 0monm ooo
(- oo 0MmOonm oom 0monm ooo
| 0aooo mo o 0MODMmMmoo 0monm ooo
O 0oooom 0MmOonm oom 0monm ooo
- 00 mmo 0 0Mommmoo 0MOmmmo
Magnesium - 0.05-0.15
0mnoan 0MmOonm oom 0
Others (total) - 0.10 max.
Zinc Remainder Remainder
0 000MIDDOm omommo
(vs Ag/AgCI ref. cell) -1.05 volt -1.00 volt
0MOONoO000 MOIDooooMoOmmooo 0MmM 0o0M 0 0mMmOonoo 00000 0maono
0 00 0MWDOmo 00Mmmo 0 00°0 Mmoo
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@ Ambient temperature 11.25 kg/Amp.Yr 12.5 kg/Amp Yr
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water resistivity up to 1000 ohm-cm. MIL-18001-H Zinc anodes should not be used where
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DIMET High Temperature Zinc anodes are most suitable for environment where
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MAGNESIUM
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Requirement For Chemical Composition Limits

Element Chemical Composition (%)

MAGNESIUM STANDARD MAGNESIUM HIGH POTENTIAL

00 Mmo O 0MmDmmo 0mMmom ooo
omoo 0MmDmmo 0

Manganese 0.15-0.70 0.50-1.3
00000m 0mMmom 0om 0mMmom ooo
0mmooo 0mMmom 0om 0mMmom ooo
oo 0mMmom 0om 0mMmom ooo
Nickel 0.003 max. 0.001 max.
Others (each) 0.30 max. 0.05 max.
Others (total) - 0.30 max.
Magnesium Remainder Remainder

0 0D0MIDOOmOomoOno

(vs Cu/CuSo,ef. cell) —1.55 volt -1.75 volt
0
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@ Ambient temperature 7.9 kg/Amp.Yr 8.0 kg/Amp.Yr
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ANODE TO FIELD RESISTANCE

00nmobbonooooo

AP (o 2 )
2nL 0

where L is the anode length (cm)
r is the anode radius (cm)
p is the resistivity (ohm.cm)

0onmmmooooo
R =P
O

where a is the anode length (cm)
b is the anode width (cm)

IMET

GALVANIC SERIES

METAL

Magnesium

aomo

0O MmO MODmMomoooog

000 0 OMmMIDOMImmo mmo o

0 MO0 mNMOmMImOooo 0mMOomom
Rusted mild steel in seawater/soil
Mild steel in concrete

0 Mooommoono

0ooooo

CORROSIVENESS OF SOIL

00D OMODIDONOoODo0Mmoomon mo o
0MooIDmMmOoomoo mo o

5,000 to 10,000 ohm.cm

More than 10,000 ohm.cm

TYPICAL DESIGN CURRENT DENSITY
000MmMO0On omao

Persian Gulf

North Sea

Gulf Of Mexico

US West Coast

0ooooo

Oooo oooo

00ODMO0mMOomooooo
m - W00
Al

where A is the exposed surfaces (cm°?)

ANODE WEIGHT CALCULATION
W o= 0IMODOmMm mm
~ 1000xCxU
where W = Total alloy weight required (kg)
T = Life time (year)
A = Surface area (m")
| = Current density (mA/m®)
C = Current capacity of the alloy

(Amp.hr/kg)
U = Utilisation factor
(e.g. 0.9 for slender anode,
0.8 for bracelet anode)
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OPEN CIRCUIT POTENTIAL VS
AG/AGCL REF. ELECTRODE (VOLTS)

-1.5t0-1.7
aomo
O0mMOoO0mom
O0mOoI0mom
O0mMODmam
-0.3t0-0.5
-0.2t0-0.3
O0mMoomom
aoom
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Moderately corrosive

Less corrosive with increase in resistivity

mA/M?
00mMmo
55-90
85 -220
55 -65
75-110
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CORE: STAND-OFF PIPE WELDED TO TEE BAR. D
NOTE: NON-STANDARD ANODES OF OTHER WEIGHTS/DIMENSIONS OR SPECIAL
CORES ARE ALSO AVAILABLE ON REQUEST D
|
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CORE: STAND-OFF STRAIGHT PIPE
-
NOTE: NON-STANDARD ANODES OF OTHER WEIGHTS/DIMENSIONS OR SPECIAL
CORES ARE ALSO AVAILABLE ON REQUEST
|
-
] ANODE AII_]LE)Y GFSCESS ; 0 0 0 0 Duﬂ(&tg) 00 D
TYPE
G Ke) (mm) | (mm) | (mm) | (mm) smln
0000000000| D000 | OOD0 | 0000 0000 0000 00000000 O -
. 0oooo0oooo| oooo | oooo |oooof oood oood ooodoooog O
. 0oooo0o0oo|  oooo | oooo |oooof oood oood ooodoooog O (|
300MM SCH 80 PIPE 0ooooooooo|  oooo | oooo |oooo ooog oood ooog ooood O
i 0oooo0oooo| oooo | oooo |oooof oood oood ooodoooog O
0
]

CORE: STAND-OFF BENT PIPE

NOTE: NON-STANDARD ANODES OF OTHER WEIGHTS/DIMENSIONS OR SPECIAL
CORES ARE ALSO AVAILABLE ON REQUEST

0ooooo




Omooddooo mmo

----0Oooooo

oo ANODE A'BLE’Y GFSODSS o oo | o | o | oomomm
0 TYPE o) Ka) (mm) | (mm) | (mm) | (mm) | (mm) (mm)
ooooooooo | oomo| oooo| ooood oooo| oooo| oooo| oooo| oonooooooo
0 000000000 | 000 | oooo|ooood oooo| oooo| oooo| oooo| oooooooooo
MILDSTEEL 000000000 | ooo | oooo|ooood oooo| oooo| oooo| oooo| oooooooooo
K FLAT BAR D 000000000 | oomo| oooo| ooood oood] oooo| oooo| oooo| oooooooooo
000000000 | oo0 | oooo| ooood oood] oooo| oooo| oooo| oooooooooo
0o 0000000000 | oooo| oooo| ooood oooo| oooo| oooo| oooo| oooooooooo
0 0000000000 | oooon| oooo| ooood oooo| oooo| oooo| oooo|cooooooono
0000000000 | ooon| oooo| ooood oood| oooo| oooo| oooo|cooooooono
0000000000 | oooo| oooo| ooood oood| oooo| oooo| oooo|cooooooooo
CORE: STAND-OFF FLAT BAR
NOTE: NON-STANDARD ANODES OF OTHER WEIGHTS/DIMENSIONS OR SPECIAL
CORES ARE ALSO AVAILABLE ON REQUEST
ANODE ALLOY 1 GROSS | o\ | g | g | 0 | LoxCOREDIA 0 0
TYPE 0o oo (mm) | (mm) | (mm) | (mm) | (mm) (mm)
Ky | g
A4OOSR/DCR | 40 | 45 |1500| 89 | 114 | 101 | 135 | 2000x20 0
ABOOSR/DCR | 60 | 65 | 1500|126 | 145 | 112 | 135 | 2000x20 0
ABOOSR/DCR | 80 | 85 | 1500|126 | 151 | 146 | 135 | 2000x20 oo

A1100SR/DCR| 110 | 118 | 1500 | 148 | 178 | 167 | 155 | 2000x25
A1400SR/DCR| 140 | 148 | 1500 | 198 | 225 | 165 | 155 | 2000x25
A1600SR/DCR| 160 | 172 | 2440|148 | 175 | 151 | 155 | 3000x25
A2000SR/DCR| 200 | 212 | 2440|148 | 181 | 185 | 155 | 3000x25 MILD STEEL ROD CORE

CORE: STRAIGHT ROD OR DOUBLE CRANKED ROD.

NOTES:

1. WHEN ORDERING, PLEASE SPECIFY SR OR DCR TYPE

2. NON STANDARD ANODES OF OTHER WEIGHTS/DIMENSIONS OR SPECIAL CORES ARE
ALSO AVAILABLE ON REQUEST.
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O oomoomoo
I Oooooo

omo mo THICKNESS | LENGTH | GAP | NETT | CORE [GROSS
TYPE ) ) L 0 G | 0m | 000 | 0
(ins) (ins) (ins) | (bs) | (bs) | (bs)

000 DMmomo 0moo 0moo oo 00mo | 0mMmo| 0oog 0op oo
000 DMmomo 0o 0o oo ooo Omo| ooo oop oo
000 Dmomo noo 0o oo ooo oo ooo  oop oo
000 mMomomo pooo noo 0o 0oo oo 0oo  oop oo
000 mMbooomo 0omoo 0omoo oo 0omo | oo p0oog Doo| ooo
000 mMomomo 0omoo 0omoo 0o 00mo | 0o 0oo 0boop oo
000 mMbooommo 0omoo 00moo 0mo 00O | 0mMo | boog  boo| ooo D
000 mMbooomo 0omoo 0omoo 0o 00mo | 0o 0000 0oo| ooo
000 mMbmoomo pomo 0omo 0o 00O | 0mMo | boog  boo| ooo D
Mo0momoom pomo 0omo oo oo oo 0oog ooo| ooo
000 mMomonmo 0omoo 0omoo 0o Omo | 0o 0000 00o| ooo
D00 D0moomm gomo pomo 0mo 0omo | 0o 0oog 0oo| ooo om o D
D00 Domooomm 0omo pomo 0mo poo oo 0oog 0ooo| ooo 0
000 MOomopma ooo poo 0o 0omo | 0o 0oog 0oo| ooo D
000 Momooma oomoo pDomaoo 0o 0o oo 0oog ooo| ooo & 0
00000 MMmMomo D

1m0 mo THICKNESS | LENGTH | GAP | NETT | CORE |GROSS D

TYPE {ns) (ing) .I] ‘D ,G 0o 0m oo
(ins) (ins) (ins) | (Ibs) | (bs) | (bs)

000 mOomao Oomaoo Omaoo 0o 00MmO | 0mo| 0Oog 0oop oo
000 MmOoomo oo oo 0o noo 0mMo| oooo  0of boo E
000 mOommo oo oo 0mo 0mo| oo 0oo  o0of oo
000 mMOomoomo ooo oo 0o oo 0o 0opog  0o| ooo E
000 MOomoomo 0omoo 0omoo 0o 00mo | 0o 0000 0oo| ooo
000 MOmoomo 0omoo 0omoo oo 0omo | 0o 0oog 0oo| ooo
000 MOmMmobmmo 0omoo pDomoo 0mo 00O | Mo | 0000 boof boo
000 momooma oomoo oomaoo 0o 0omo | oo 0000 00o| ooo
000 mMomoomo 0omoo 0omoo oo 00mMO | 0mo | 00oo  DOoo| boo E
000 mMomoomo aoo aoo oo poo oo 0oog 0oo| ooo
000 DM0Moommoo 0omoo 0ompo 000 | DOMmMO | 0mo | 00ooo ooof boo E
00 mbmoom oomo 0omo oo poo 0o 0obg 0ooo| ooo
000 mMOomoomo oomo oomo oo 0omo | oo 0obg ooo| ooo
00 mbmoom 0omoo 0omoo oo 0mao| oo 0obg 0ooD| ooo
000 MOmMmonomo 0oo ooo oo 00mMmo | 00 |00000 COoojopoo
000 MOmMonomo 0omoo 00moo oo oo 00 |00000 Ooojopoo D
00000 IDmMomo

NOTE: NON-STANDARD ANODES OF OTHER WEIGHTS/DIMENSIONS OR SPECIAL
CORES ARE ALSO AVAILABLE ON REQUEST
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NOTE: NON-STANDARD ANODES OF OTHER WEIGHTS/DIMENSIONS OR
SPECIAL CORES ARE ALSO AVAILABLE ON REQUEST
omo mo THICKNESS |TAPEREDEND | LENGTH OUTER GAP | NETT | CORE [GROSS
TYPE fing) i) .D THICKNESS, ,D LENGTH, oL .G 00| 0m | 0O
(ins) ET (ins) (ins) (ins) (ins) | (Ibs) | (bs) | (bs)
00 0mMmomo Omaoo 0moo 0mo omo 0omo OO0 | Dmed Doop 00| 0o
00 0MmMDbommaon 0moo 0moo omoo amo 0omo 00Mmoo | 0mMmon boogp 0o | boo
00 0MMDoomMmaon 0moo 0moo omoo 0mo 0omo 00mpoo | 0mMmon boogyp 0o | boo
00 0MmOobmmo 0moo 0moo 0mo 0mo 0omo 00Moo | 0mMmon boogp 0o | boo
00 0MMO0mMmon 0omoo 0moo Omoo 0mo 0omo 000 | OmMoo 0obo, Do | ooo
000MOMDo0mmo 0omoo 0omoo 0omo 0moo 0omo 0M0O00| Omeo 0obo, Lo | ooo
00 0MOMDo0mmo 00MOooo | 0omoboo Oomo 0mo 0omo 000 | OmWoo 0obo, DO | ooo
000MOMmoommo 0omoo 0omoo omo omoo 0omo OO0 | 0mWoo 0obo, Do | ooo
000Mbobomo 00Mmooo | o0hmooo omo omo oomo 0M000| 0mog oobo, Lo | ooo
000Mbmonmmo oomoo oomaoo omo omo oomao 00MO0 | 0mWog 0ooo| 000 00D
000MOmMopmmo 0omoo 0omoo amo 0mo 0omo 00mpo | 0mMon bopgp 0O | 0oD
D0 0mMOMoommo 0omoo pomoo Qmaoo 0mo 0omo 00MD00| 0mMon bopg; 0oo| ooo
000MOMoommen 00Mooo | 0bmooo 0maoo 0mo 0omo OO0 | DIbo 0poo) boo| ooo
D0 DmMbIDomm 0omoo 0omaoo omo omo pomo 00mMmoo | bmoo 00oo| 0Ooo| ooo
000M0MD00Mmmen 00Mooo0 | 00Mooo 0moo 0mo 0omo 0MO00| Dm0 0000, 000|000
[MO000m omomao
0mo mo THICKNESS |TAPEREDEND | LENGTH OUTER GAP | NETT | CORE [GROSS
YPE ) : i THICKNESS, i LENGTH,OL | G 00| 0m | 0O
(ins) (s (g ET fing) fing) (g ing) | tbs) | (s | fog
000Mmomo amaoo 0moo 0mo omo oomo omo 00 | DOOp 0O 0o
000MmMOmmon Omaoo 0moo 0moo omo 0omo 0omo 00 | DOOp DO 0o
000MmMommon amaoo 0moo 0moo amo oomo oomo 00 | bOOo DO oo
000MOomma amaoo 0moo 0mo omo 0omo oomo 00 | 0OO DO oo
000MDIOmMmon 0omaoo 0moo 0moo omo oomo omo 00 | 0OO DO oo
000M0Mommo 0omoo 0omoo 0mo 0maoo nomo 0mo | 0mMo| ooo Dol oo
000M0Mommo 0omoo 0omoo 0mo 0moo 0omo 0mo 00 | 0OO Omo| oom
000M0Mommo 00MOooo | 0omooo 0mo omo 0omo 0mo | 0mMo| boop Dol oo
000MO0mMmomo 00Mooo | oomoboo 0mo omo nomo omo 00 | 0OOO DO oo
000MOMommo 0omoo 0omoo 0mo omo nomo 0omo 00 | 0OO obop oo
000MOMommo nomoo opmoo omo omo opma oomao 00 | 0OO 0O Doo
M00momMmobmmod 0omoo opmoo omoa omo opma oomao 00 | 0000, 00O| Doo
000M0Mommoo 00Mooo | obmooo 0moo omo oomo omo 00 | DOO| ooop oo
D0 0MbOoommo 00mooD 0omoo 0mo omo oomo 0omo 00 | 000D, 0ODOo| Doo
000M0Mommoo 00MOopo0 | 00moon 0moo amo 0omo 0mo 00 | DOOf 00O 00
00000 MDmMomo
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BOLT ON TYPE 0
o
ANODE GROSSWT 0 0 0 i
TYPE (Kg) (mm) (mm) (mm) (mm)
o
0ooo 0mo oooo | oooo | ooo | ooo
00000 0mo 0ooo | Oooo ooo | ooo gggg
0oooo 0mo 0000 | oooo | ooo | ooo
0oooo 0mo 0000 | oooo | ooo | ooo m (=
0oooo 0mo 0000 | oooo | ooo | ooo
0oooo 0mo 0000 | oooo | ooo | ooo 0 O
0oooo 0mo 0000 | oooo | ooo | ooo
0oooo 0mo 0000 | oooo | ooo | ooo
0oooo 0mo 0000 | oooo | ooo | ooo . o -
0oooo omo 0oo0 | oooo | ooo | ooo oono
oo o
NOTE: NON-STANDARD ANODES OF OTHER WEIGHTS/ oooo
DIMENSIONS OR SPECIAL CORES ARE ALSO Eggg
AVAILABLE ON REQUEST nooo |
0o o D
-
WELD ON TYPE
-
-
o
_ -
oooo o D
oo poooo
0 5 pooo o D
oo
o =)
-
-
o ANODE GROSSWT 0 0 0 il
TYPE (Kg) (mm) (mm) (mm) (mm)
0000 oo oo oomo oooo | oooo | ooo | ooo
R 0000 00 oomo oood | oooo | ooo | ooo
o 0000 0 0000 00 oomo 0000 | oooo | ooo | ooo
0 o foomao 0000 00 omo 0000 | oooo | ooo | ooo
0000 00 oo 0000 | oooo | ooo | ooo
0000 00 oo 0000 | oooo | ooo | ooo
0000 00 omo 0000 | oooo | ooo | ooo
0000 00 mmo 0000 | oooo | ooo | ooo
0000 00 0mo 0000 | oooo | ooo | ooo
- 00000 00 000 0000 | oooo | ooo | ooo
- 00000 00 0omo 0000 | oooo | moo | oooo
0000 0 00000 00 0oo 0000 | 0000 | mom | oooo
oo 0oooo o
0 00000 0
00000 0 NOTE: NON-STANDARD ANODES OF OTHER WEIGHTS/
5 DIMENSIONS OR SPECIAL CORES ARE ALSO
AVAILABLE ON REQUEST
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BOLT ON TYPE 0
-
ANODE GROSS WT il 0 0 oo
TYPE (Kg) (mm) (mm) (mm) (mm)
-
ooooo 0omo 0ooo | Oooo 0oo | oo
0oooo oomo 0ooo 0ooo ooo | ooo ggggﬂ
0oooo 0omo oooo | oooo | ooo | ooo
(| 0oooo 0omo 0000 | OoOO ooo | ooo o
ooooo oomo oooo | oooo | ooo | ooo
O 0oooo 00mo oooo | oooo | ooo | ooo 0
00000 00mo oooo | ooon | ooo | ooo
0ooo0o 00mo oooo | ooon | ooo | ooo
(| 0ooooo 0omo 0ooo 0ooo ooo ooo B gggg
000000 00mo oooo | ooon | ooo | ooo oooo
O 000000 00mo oooo | oooo ooo | ooo gggg
000000 00mo oooo | oooo | ooo | ooo oooo
goooo
goooo
(| NOTE: NON-STANDARD ANODES OF OTHER WEIGHTS/ ooooo
DIMENSIONS OR SPECIAL CORES ARE ALSO boooo
D AVAILABLE ON REQUEST o .
= WELD ON TYPE
(|
O
5
- =
D popo o
0 o
D v ] 0 0ooo o
0 3
(|
(|
o ANODE GROSS WT i 0 0 i
TYPE (Kg) (mm) (mm) (mm) (mm)
0000 0 0000 00 Immo oooo | oooo | OO0 | mooo
R 0000 00 Immo 0000 | 0OO0 | OO0 | mooo
oo o 000000 0000 00 aomo 0000 | oooo 000 | mooo
o 0000 00 oomo 0000 | 0ooo | o000 | mmoo
0000 00 0omo 0000 | oooO | OO0 | mmoo
0000 00 mmo 0ooo | oooo | ooo | mmoo
00000 00 oo 0000 | oooo | oO0 | mmoo
00000 00 oo 0000 | oooO | o000 | mmoo
00000 00 00mo 0ooo | oooo | ooo | mmoo
- 00000 00 00mo 0000 | oooo | OO0 | mmoo
00000 00 00mo 0000 | O0O0 | OO0 | mmooo
0oooo o 00000 00 00mo 0ooo | oooo | ooo | mmoo
o 00000 O
o OO0 NOTE: NON-STANDARD ANODES OF OTHER WEIGHTS/
=] DIMENSIONS OR SPECIAL CORES ARE ALSO
AVAILABLE ON REQUEST
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oo
DCR TYPE
]
]
=
-
O
-
O
oo
SR TYPE -
]
O
O
-
]
-
O
O
O
O
ANODE TYPE GROSS WT 0 i i il -
SR/DCR (Ka) (mm) (mm) (mm) (mm)
0ooo oo ooooo | ooo oo0 | oooo O
oo oo ooooo | ooo 000 | oooo
0ooo 000 ooooo | ooo 000 | oooo
0oooo oo ooooo | ooo 000 | oooo
0onoo oo 00000 | ooo 000 | oooo
00000 0oo 00000 | ooo 000 | oooo
0oooo oo ooooo | ooo 000 | oooo
0onoo oo 00000 | ooo 000 | oooo

CORE TYPES

For straight rod core add suffix SR to anode type

e.g A100SR or A140SR

For double cranked rod add suffix DCR to anode type
e.g. A100DCR or A140DCR

NOTE: NON-STANDARD ANODES OF OTHER WEIGHTS/
DIMENSIONS OR SPECIAL CORES ARE ALSO
AVAILABLE ON REQUEST
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0o

DCR TYPE

-

O

|

O
oo

- SR TYPE
0

O

O

|

0
O
=

O

O

O
ANODE TYPE GROSS WT 0 0 0 m

| SR/DCR (Kg) (mm) (mm) (mm) (mm)
0ooo ooo 0oooo ooo ooo oooo

(| oooo 0oo 0oooo ooo ooo oooo
0oooo ooo ooooo ooo ooo 0ooo
0oooo ooo 0oooo ooo ooo 0ooo
0oooo ooo 0oooo ooo ooo 0ooo
0oooo ooo 0oooo ooo ooo oooo
0oooo ooo 0oooo ooo ooo 0ooo
0oo0o ooo 0oooo ooo ooo 0ooo

CORE TYPES

For straight rod core add suffix SR to anode type

e.g Z100SR or Z150SR

For double cranked rod add suffix DCR to anode type
e.g. Z100DCR or Z150DCR

NOTE: NON-STANDARD ANODES OF OTHER WEIGHTS/

DIMENSIONS OR SPECIAL CORES ARE ALSO
AVAILABLE ON REQUEST
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Omooddooo mmo
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ANODE WEIGHT LENGTH DIAVETER
TYPE (Kg) (mm) (mm)
AGR 06 300 30

A10R 1.0 300 40 O
A15R 15 300 50

A20R 2.0 300 60 C
A30R 3.0 300 70
A4OR 4.0 300 80

A50R 5.0 300 ) -
AGOR 6.0 300 100

A75R 75 300 110 0 |
A90R 9.0 300 120
A105R 105 300 130

O

NOTE: NON-STANDARD ANODES OF OTHER

WEIGHTS/DIMENSIONS OR SPECIAL D
CORES ARE ALSO AVAILABLE ON

REQUEST |

d

|

O

O

O

- |

Omo ~ - : Oooooo
O
O
0
O
ANODE WEIGHT LENGTH DIAMETER

TYPE (Kg) (mm) (mm)

d
Z15R 15 300 30
Z26R 2.6 300 40

Z40R 4.0 300 50 O
Z60R 6.0 300 60
Z80R 8.0 300 70

Z100R 10.0 300 80 =
Z130R 13.0 300 )
Z160R 16.0 300 100
Z195R 19.5 300 110
Z230R 23.0 300 120
Z270R 27.0 300 130

NOTE: NON-STANDARD ANODES OF OTHER
WEIGHTS/DIMENSIONS OR SPECIAL
CORES ARE ALSO AVAILABLE ON
REQUEST

oooooo
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ANODE PREPACKAGED

- IN COTTON BAG ’

= 0o ;

O

O

-

0

- 0

-

- ANODE PREPACKAGED

IN FIBRE BOX 0o oo
O
O oo
0

O

O

| ANODE BARE ANODE DIMENSIONS PREPACKAGED ANODE NETT ALLOY PREPACKAGED

TYPE Lx W x T (mm) DIMENSIONS WEIGHT (KG) WEIGHT (KG)
ooo 000  OOMIIO

- DM17C 660 x 89 x 89 737 - - 165 8.0 20.5

- DM20C 1524 x 63 x 63 1676 - - 127 9.0 31.8
DM32C 533 x 127 x 127 711 - - 208 14.5 33.6
DM48C 762 x 140 x 140 965 - - 203 21.8 45.5
DM17F 660 x 89 x 89 508 159 159 - 8.0 20.0
DM20F 15624 x 63 x 63 1676 108 108 - 9.0 31.0
DM32F 533 x 127 x 127 546 191 191 - 14.5 33.0

oooooo




IMET

0 MATERIAL COMPOSITION:
omo ooo 0 0moo
’ 0mmoo oomo
Manganese 0.75
0omooo oomo
a[a] 00mMo mo o oomo
ano 0omooo
oo NETT PREPACKAGED
ATNY%DEE ANODE WT 0o I I m | o
Q) Ko) (mm) | om) | )| (o)
s-27 BARE 27 - 1524 | 50 | - _
APPLICATIONS: §-50 BARE 50 - 1524 75 | - | -
0 000 MO0 O 0 MOMN 00D MO 0mO0m0mOm mmo SP-27 | PREPACKED | 27 90 | 1524 | 50 |2440] 203
OMOMOMOMMO0MO0O0 DMON0OIDoD 0om SP-50 PREPACKED 50 114 1524 | 75 2440 | 203

All anodes fitted with standard 3m x 16mm®PE/PVC copper cable.
0 MOOD00MOMO0MMOOMDMOOMO MMOOD0000m

IMET

00D IMDOMED AimOmMO MDMODmMODOnOn0OD MO 000O0M 00 00000 & OUTSIDE DIAMETER
cored titanium rod is also available on request. Platinium/MMO thickness
DDONDNIMIMOINOIMONOMD OD00MDODODImomo

MATERIALS:

COPPER CORED
SOLID ROD TITANIUM ROD TUBES

pmao o (mm) 0 ooo & (mm) 0 ooo
m THICKNESS (mm) THICKNESS (mm)
o il omo 0om omo
il too oo p_00moo omo APPLICATIONS:
0o g ooo oo 0 DM DOODmOMI0N0 000000 DOn00000
oo pipeline internals, water storage tanks, offshore
oo 0MIDM 0000000 DIDMO000000000M0000ma0

000000mmo
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COMPOSITION: Element Weight (%)
pooo oo
000m 0ooo oo
! 0mom o
ANODE NETT, 0 0
. TYPE ALLOY WT. (KG) (mm) (mm)
0mo oo poo 0o
0mo oo oo 0o
APPLICATIONS: All anodes fitted with standard 5m x 35mm® DIMET cathodic
Suitable for wharves and jetties, offshore mobile 0IMOMmOmN00000D00 MmN MOodD0DmOM000m0mo00 0anoo
00000 M MOINID0MmNmo00 Dmm 000mODDTIomO DmOImo000m

Ooooomo: T azmm0s
I £ 0000 age ialE a6

MATERIALS: BARE ANODE
Graphite anode is available either in plain or impregnated with 0
MOOO0mm o

ANODE NETT, PREPACKAGED | D 0 il il

TYPE ANODE WT. (KG) WT (KG) mm | m) | mm) | () -
BARE
G-11 11 - 1524 | 75 - - 0o
PREPACKED
GP-11 11 75 1524 | 75 | 2440 100 PREPACKAGED ANODE
APPLICATIONS:

000nO000Mm M OMMOCmO0 MODOMMOD D 0mo00mo
graphite anodes would be used for offshore
000momao
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Oooommon Dl(I.E.I-

THE “CUSTOM” LINE CUSTOM EXPLOSION PROOF CUSTOM OIL

0 00N00MO M 000m DMO0mm Mmoo For Class |, Group D Environments CUSTOM EXPLOSION PROOF-OIL
Rectifiers are the finest in the world. Our A modified Custom-Qil Rectifier supplied SPECIAL CABINET FEATURES
MDODONOODIn000mo00omoooomon with explosion-proof fittings required by

0000MOCMO0MOODMOWO0Mbmod 00000mMmo code for use in refineries, chemical plants,

and craftsmanship in construction. Highly 000MDOONMO0m DOMmMODmomomo

efficient, light weight and compact, they are flammable vapors, liquids or powders may

00000DONCMMDO0 M 0MmMDMO0 MMM O m 00mmooom
0000000 MN0MMOOD D0MIDmMD Mo 0

rectifiers in critical locations are a design

requirement, specify DIMET rectifiers.

CUSTOM OIL

For Extreme Environments
0MO000MOMMIT 0 0O00MmDooma
rectifier which is especially suited for use in
MO0 00MmM 0CMDOID M0 0D 0Woano 00m
000000000 DMmMMD 0OMO000M00IImmo

MIDIDO0moI0oon
ORDER CODE

e OPTIONAL FEATURES

mmmg  C - CUSTOM 000 OMO00IOMOOMO0I0 MIDOD 000 [0 M

Rectifiers
ooo S - Standard Rectifier

mooo P - Auto Volt (Potential Control) Available in Bridge Ckt Only 00000 DIImo
A - Amp-O-Matic (Current Regulated) Available in Bridge Ckt Only 00000 MO0M M M oooomo

0000 0000000000000MOm 0mm

[0 000 [0 0 0moo F - Noise interference filter
om X = Oil Immersed (Explosion Proof) G - Efficiency filter
mamna H - Other than standard number of DC Output
om 0 Moo 0momo Mmoo steps (standard has 20 steps) (specify)
monp Y~ Silicon Stacks J - Flashing signal light (Continuous at normal
current, flashing at undercurrent, out at loss
om 0 0000 00MON00OD MOMmM 0000 of input)
momo  O000 00D MOM 000 K - Continuous signal light (Out at loss of input,

Y - Three Phase Wye
000M0mOm0000m oo output or at undercurrent)
0000 0MOMMOMNDIDOONoanan o onooonom

IIJ]DDE?DD g - ;gg xﬁg :gpuI M - Lightning protection for DC output only
X C - 230 VAC Ingﬂt N - Lightping protection fgr both input and output
D - 460 VAC Input P - Special finishes (specify)
E - 115/230 VAC Input Q - Export crating
F - 2307460 VAC Input R - Interrupter Circuit
(Z; - gt:g ‘:?g \g;?fy')”p“t T — Higher ambient temperatures (specify)
P V - Non standard access fittings (specify)
om DC Voltage Rating Y - Input frequency other the‘m 60 cycle (specify)
000 000 Z - Any other features (specify)
om DC Current Rating
(oo oo
om 0 0OD00IDO0mmo
moom

C P O W S A 20 22 FP (EXAMPLE)
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CUSTOM OIL TANK

0 " PIPE COUPLING )
K’ PIPE COUPLING AC.INPUT
D.C. OUTPUT
LOCKING HASPS
REINFORCING RIBS
) my MOUNTING
o @ " HOLES
M 5 (CASESIZE4-56-7-8)
o
GASKET G ! 2 oRAN
-
TANKLIP E &
S g
TANK SEAL s F
g
CENTER LEG gﬁ TANK
0
»
(CASES SIZES 6-7-8)
0 0000000
0
MAX.
GAL.
omao 0 0 0 0 0 0 G H 0 0 0 om M*
00 | 00°g, f 00°n0| oo°go| oo°go 000 | o0eno| ooego| 0oo | ood | oego| oo | ooo | oo
om |00, ooeop| ooeg] oo ooo | ooeoo| ooego] ooo | ooo | oego| oo | ooo | oowg
om | ooeg,ff ooegp| ooooo| ooegn ooo | ooo| ooego| ooo | ooo | ogp| oo | ooo| oo
om |oo°g,q ooenp| ooeg| ooegn] ooo | oneoo| ooego] ooo | ooo | oo | oo | oooof oo
om |00, ooeop| ooeg] oo ooo | ooeoo| ooego] ooo | ooo | oo | oego| oooo| oowg
om | ooeo,f ooego| oooop| oo ooo | ooop| ooego| ooo | ooo | cogo| oego | oooo| ooog
om |oo°g,q ooeng| ooeg] ooegn ooo | ooeno| ooego] ooo | ooo | oeno| oego| oooo| oo
om |00, ooeop| ooeg] oo ooo | ooeoo| ooego] ooo | ooo | oo | oego| oooo| oo
*LESS 2” IN TYPE “O” ENCLOSURES
CUSTOM EXPLOSION PROOF OIL TANK ASSEMBLY
1. MAIN PANEL
2. OIL LEVEL GAUGE OX1 | OX2 | OX3 | OX4 | OX5 | OX6 | OX7 | OX8
4. METER - - -
5. CIRCUIT BREAKER
6. DRAIN
8"
8"
X X
EXPLOSION PROOF EXPLOSION PROOF
OX1 - OX4 OX5 - OX8
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O ooommoo

THE “CUSTOM” LINE

0 000000 @ 000M 000 M Mmoonoo
Rectifiers are the finest in the world. Our
MO0MONOINONOO0MNo0oOnmonoomoo
0000MOCMO0MOODMOmMO0MPmoD 00000mMmo
and craftsmanship in construction. Highly
efficient, light weight and compact, they
IDDOOCODONDMMIO0M 0MWMMDO0 MmO
000D OD00MMOIDO000MOMmMOOD 00mo
premium rectifiers in critical locations

are a design requirement, specify DIMET
rectifiers.

ORDER CODE

CUSTOM-AIR

0 0DID0mmoo DM INMDoano 000

« Attractive appearance - lightweight,

000 0oom

+ Welded frame with sturdy 16-gauge top,
0 oCOD00Moom

+ Small-arms-proof 11-gauge sides, back,
000IDOOD00mo0m

« Double thickness 11 gauge front, sides
000MO00MO0MODODODCODMMmMoOnoo
(A-1 thru A-8).

+ Convenient enclosure — top quickly rel]
movable front and side doors with lift-off
hinges. (A-1 thru A-4), single front door.
(A-5 thru A-8), double front doors.

+ Easy access to components for cleaning
000 MOMmmon

+ Combination pole-wall mounting is
standard (A-1 thru A-4).

+ Cross-arm or pedestal mounting is
optional. (A-1 thru A-4).

+ Pedestal mtg. standard. (A-5 thru A-8).

« Aluminium cabinet available (A-1 thru
A-4).

+ Stainless cabinet available (A-1 thru A-8).

ooo
o © - cusToM

oo S - Standard Rectifier

mooo P - Auto Volt (Potential Control) Available in Bridge Ckt Only

IMET

CUSTOM-AS

EQUIPPED WITH SLIDE-OUT RACKS.

(AS-1 thru AS-4)

« Slide-out racks for convenience of serv]
mmoo

» Welded frame with sturdy 16-gauge top,
0 OoOD00Moom

+ Small-arms-proof 11-gauge sides, back,
000MDOOD0O000m

+ Double thickness 11-gauge front, sides
000 MO00MO0ON0 MODODOODM M MOOnom
(AS-1 thru AS-4).

« Same mounting dimensions as regular
00000 M I0MO0 0MD00000mmon
000Mmooanoo

+ Combination pole-wall mounting is
0mooomo

+ Cross-arm or pedestal mounting is
0oOomoom

« Remove racks - lift off doors, for easy
N0 M ODN0C000O00M 0 MO0 D 0mmomoo

« Interchangeability of component racks
0 I DDOMmomomo

+ Aluminium cabinet available (AS-1 thru
AS-4).

« Stainless cabinet available (AS-1 thru
AS-4).

OPTIONAL FEATURES
000MOMO00ODCMMOMONMmO MODOD 00M0 M
Rectifiers (Symbol designates features available on
T Add-A-Stack rectifiers)

A A - Amp-O-Matic (Current Regulated) Available in Bridge Ckt Only
Y - Add-A-Stack Available in 1-Phase Selenium Bridge Ckt Only

0 00000 MOmMOOmoo0dnmoomm 000 Mmoo

0 0000 MO0mM M M 000000

T D - Legs (specify) air cooled 10” standard

gm  DOOOOW O0m0 00000 0oOD0000In00mom 0mm

Uity F - Noise interference filter

) om 0 MO0 0momo Mmoo G - Efficiency filter

‘u]]EIJ]D Y - Silicon Stacks H - Other than standard number of DC Output
steps (standard has 20 steps) (specify)

000N IDo0Mmo00mmoomo
J - Flashing signal light (Continuous at normal

om 0 0000 00000 M MOmm 0000
mamo 00000 dn00m mommoooa

Y - Three Phase Wye "
! 000000MmOm 0000m [EI]]DD current, flashing at undercurrent, out at loss
m A - 115VAC of input)
ol - nput _ . : . .
momo B - 208 VAC Input K - Continuous signal light (Out at loss of input,
A C - 230 VAC Input output or at undercurrent)

0MOCOOMODIIDDINOONOONON O On000nom
E - 115/230 VAC Input 1 M - Lightning protection for DC output only
F - 230/460 VAC Input 1N - Lightning protection for both input and output
S - gtﬁg ﬁgg’e'i?f;)”pm + P - Special finishes (specify)
1 Q - Export crating
R - Interrupter Circuit

D - 460 VAC Input

om DC Voltage Rating

000 ooo 1S — Small arms proof (11 gauge front, side and back)
. T - Higher ambient temperatures (specify)
om DCC t Rat )
oo ooo urrent Rating TV - Non standard access knockouts (specify)
E om 0 0ODO0ODO0mma Y - Input frequency other than 60 cycle (specify)
mmo Z — Any other features (specify)

O
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C P A W S A 20 22 AS (EXAMPLE)

0ooooo




(h:l TPr—

A-1 THRU A-4 CASE BACK VIEW
’0” DIA 0’0" DIA
N
0
17X 17KO.
0,
’1” DIA
i it}
DDQ\H 0
G "o
H H

X 1" K.O. (8 PLACES)

BOTTOM VIEW
OSIZE | A B C D E F G H
om | ooeg,ff ooenn| ooenp| oogo| oovon| oo | oo | oo,
om | ooeg,ff ooeon| o004 oo°go| ooeog| ooo | o°g,p| oo,
om |ooeg,f oo°go| oogo| 000 00°0g| Ooo | ooen,f 0vg,
om | ooeg,ff ooego| ooeng| oogo| ooegn ooo | ooog, g oo,
A-5 THRU A-8 CASE
0 0
DRAW-PULL PADLOCK HASP
LATCHES
0
0 17 x 0" K.O.
ooy
10" STD
0 0
4 0
0" x 2" K.O.'s 0
17 x 1" K.0.
A-5 & A-6 ONLY OSIZE | A B C D E F G H J K
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O
O
O
O
O
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O
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O
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(-
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om | ooego| ooegg| ooeop| oogo| ooego| ooeog| ooo | ooogo| oego | ooeg,
om | ooego| ooegg] ooeop| ooogo| ooego| ooeog| ooo | ooogo| oego | ooeg,
om | ooego| noeng] ooenpo| oo'go| oo°go| noenp| ooo | oo oo | ooeg
om | ooego| ooegg| ooego| oogo| ooego| ooegg) oo |oogo| oo | ooegg

00"

‘0, DIA MOUNTING HOLES
“0,” DIA BOLT RECOMMENDED
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IMET

0 ooommoo

O
VOLTAGE REGULATED
VOLTAGE ADJUSTED BY A SMALL 1/10 WATT POTENTIOMETER D
LINK BARS AND TAP SWITCHES ARE NOW OLD FASHIONED.
L ELECTRONIC CURRENT LIMIT IS A STANDARD FEATURE.
!
44 CURRENT REGULATED (-
. I OUTPUT CURRENT WILL VARY NO MORE THAN 1% WHEN ANODE
B CIRCUIT RESISTANCE CHANGES FROM 100% TO 0% D
) ‘ ELECTRONIC VOLTAGE LIMIT IS A STANDARD FEATURE.
POTENTIAL CONTROL D
AUTOMATIC POTENTIAL CONTROL MAY BE ACHIEVED BY THE D
ADDITION OF A SMALL PRINTED CIRCUIT CARD CONTROLLER
ELECTRONIC VOLTAGE AND CURRENT LIMITS ARE STANDARD
FEATURES. D
O
goooomoon
OPTIONAL FEATURES O
ooo T - VIP Cathodic Protection Rectifier 0 00MIDO000D0MMOMO0Mom
o V - Voltage Controlled 0 00000 MOmOMDO00ID MINO0mm 000 Mmoo
(I 000 000000 0000m 0 0000 MO0 0 @ 000000 |
0oo 0000000 OODm 0MOOnID 0o0Damo T D - Legs (specify) air cooled 10” standard
oo 00 T A0mD 00000 000000INO0 WO 0 (|
0m 0 00 [0 00mo F - Noise interference filter
mmo " G - Efficiency filter
Y - Silicon Stacks J - Flashing signal light (Continuous at normal O
om 0 0000 00MOD00M MOMm 0000 current, flashing at undercurrent, out at loss
mano Y - Three Phase Wye of input)
‘ ﬁm A - 115 VAC Input K — Continuous signal light (Out at loss of input, O
B - 208 VAC Input output or at undercurrent)
C - 230 VAC Input 1 N - Lightning protection for both input and output
om D - 460 VAG Input 1T P — Special finishes (specify) -
E - 115/230 VAC Input .
WOD0 E _ 230/460 VAC Input TQ ~ Export crating
3 G - 115/460 VAC Input R - Interrupter Circuit
Z - Other (Specify) 1S - Small arms proof (11 gauge front, side and D
om DC Voltage Rating back)
000 ooo T - Higher ambient temperatures (specify)
gg?] o DC Current Rating 1V — Non standard access knockouts (specify)
%&mmmmmmmmm Y - Input frequency other than 60 cycle (specify) O
Z - Any other features (specify)
T 0m |
T P A Y o] A 20 22 AS  (EXAMPLE)
GASKET =
O
TANK |
O
NIPPLE 8 -
UNION
GALV TANK
ONLY |
RIGHT END RADIATORS
(AS REQ'D) BACK VIEW

oooooo




iMel [

MAX
GALS

TANK | OM0 | RADIATORS | [0 0 0 0 I G H I 0
OR20 | 58.2 0 27°00| ooegn| ooo |oog,0 o°go| ooo | oo

OR21 | 59.8 1 27°00] o0°gn| 000 | O0°0, 0 0°00 000 | OO
OR30 | 87.3 0 39°00| ooegn| o0 [oo°0,00 0°go| o000 | OO

OR31 | 88.9 1 39°00] 00°gn| OO0 |O0°0, 00 0°00 000 | OO
OR32 | 90.5 2 39°00] o0°gn| oOO | oo°gp| oo 000 | OO
OR40 |116.4 0 51°00] 00°ga| 000 [D0°0,00 00 | 000 | OO

OR41 [118.0 1 51900 00°g0| D00 |O0°0,00 OO 000 | OO
OR42 [119.6 2 51900 00°gn| 000 |00°0. 0 0°00 000 | OO
OR50 | 145.5 0 63’00 00°gn| 000 [o0°0.0 0°go| o000 | OO

OR51 | 147.1 1 63°00] 00°gn| OO0 |o0°0 0 0°00 000 | OO
OR52 | 148.7 2 63’00 00°ga| 000 |o00°0.0 0°00 000 | oo
OR53 | 150.3 3 63°00] 00°00| 000 |00°0,00 OO 000 | OO
OR60 | 174.6 0 75°00| o0°gp| ooo [oog,0f oo | ooo | OO

OR61 |176.2 1 75°00| D0°0p| 000 [o0°0, 0 OO 000 | oo
OR62 |177.8 2 75°00| 00°0p| 00O |o0°g, 00 OO 000 | OO
OR63 | 179.4 3 75°00| D0°0p| 000 [O0°0, 0 OO 000 | OO
OR64 |181.0 4 75°00| 00°gp| 000 [oo°0 O 0o 000 | oo

* ACTUAL GALS WILL BE LESS WITH INTERNAL TANK COMPONENTS.
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“E” PIPE COUPLING [, PIPE COUPLING
D.C. OUTPUT AC. INPUT n]
o'y
LOCKING
HASPS LIFTING
0, 0, EYE
REINFORCING RIBS (ALL TANKS)
oo oo°g,
] oo, & - TRUSS ASSY’
E OR50 & 60 SERIES
[=]
=
o
= El
g 0" DRAIN
E
] CENTER LEG
G g OR50 & 60 SERIES GALV.
o, TANK
o FRONT VIEW ONLY
LEFT END (TYP. BOTH ENDS)
RADIATOR COVERS 0
0" DIA
H MTG. HOLES
0
TOP VIEW SAFETY BOTTOM VIEW
LATCH

I00MOIDDMONDOD00MIDDODNLMOMOMDDOI000MDHITD MODODOO0OD000MIMOMO0M 0mom
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IMET

MODEL MODEL
NO. DESCRIPTION NO. DESCRIPTION
oooo SRC
SILVER/SILVER CHLORIDE
M.C. MILLER MULTIMETER REFERENCE ELECTRODE
M-3-A2 RE-5
COPPER/COPPER SULPHATE
M.C. MILLER MULTIMETER REFERENCE ELECTRODE
N-820 oo
NILSSON CURRENT INTERRUPTER SOIL BOX
N-400 AR-8
AGRA REEL C/W CABLE AND
NILSSON SOIL RESISTANCE METER SUBMERSIBLE ADAPTOR
N-715 oom
NILSSON PIPE AND CABLE LOCATOR M.C. MILLER LC-4 CORROSION VOLTMETER

0ooooo
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Wil ufufufuf uflu)ufufufs®ufs]
W ufufufufa[afuji]a]

c
-
-
-
-
O MODEL NO. DESCRIPTION
- B-3-D M.C. Miller digital multi combination meter
| M-3-A1 M.C. Miller standard multi combination meter
- PM-6002 M.C. Miller standard strip chart recorder
-
RE-3A Copper sulphate reference electrode
RE-5C Copper sulphate reference electrode
- RE-7 Copper sulphate reference electrode
| oomo 0000000 DOOOMO DO0N0000000mo 000
- oomoo 0 000000 DO00MO DOOD0o0Onoomo ooo
O oomoo 0000000 DO00MO DOOD0DO00noomo ooo
- oomoo 0 000000 DO00MO DOOD0o0Onoomo ooo
oomoo 0000000 DO00MO DOOD0DO00noomo ooo
-] 00mooo 0 000000 DOO0MO DO0Doo0Onoomo boo
O 0omooo 0 000000 DOOOMD DONo00On0omo 0oo
-
| 00moooo 00mooo
c
- am 0 Immom
- omo 0 I0mo
= DJB-4 DIMET cast aluminium junction box 4” diameter
DJB-6 DIMET cast aluminium junction box 6” diameter
E 00omo 0°0” x 870"
-
TP-4 DIMET test point c/w 4” diameter junction box and stand
g TP-6 DIMET test point c/w 6” diameter junction box and stand
-
- OTHERS
-
= PSI Flange Insulation Gaskets, Sleeves and Washers

GasketSeal Gaskets
LineBacker Gaskets
Neoprene Faced Phenolic Gaskets

Plain Phenolic Gaskets

-
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SPECIFICATION

SHEET

PURPOSE
I0MO0ODIDDIDOMOMODMOID Mmoo

PRINCIPLE

PILE-GARD" D0 0MIMODMOIMOO0ONDMO000MO000mooog
DIDmMONOMODOONOMIODO MoMobIooo 000 000000
MIN0MIImO0mWIOOIDD 0O0M 0MHInINIIDoobomooooo
000ID0IDIMIDIDOODOmMDODMODM MIDO0000MONmooooo
0IDDOMOIDoO0000mMOO000mbO0 D0MOO0WO00MO0Mmonm
0 IDIIMOMINOmoomooomoooo0 MMo0Ifmooo00m o0mo
00000 00MmMOdDOmMOmMOo000DoDOmoan

DIAGRAM (below)

BILL OF MATERIALS

(@) PILE-GARD"00 DO0MOMMOOOOODO0MOOOOMDOmMOm
modular lengths of 4’, 6°, 8’, 10’, 12’, 14’ and 16’.
0 MDOOD0MODO0mOMO000MO0MDO0000D00momo0oo
0D MDMIMO00000 MM 0MODMmo0Mmiomo Dmmm
omomooa

00 Intertidal Units — Hydraulic seals are required at
MOODMOIDOINoDOODMm mommoo DMOmoomo
000M00000000MO00 0O00 MMOD0m omanog
DIMOIMO0IDmD I oamonn

00 Subtidal Units — Hydraulic seals are required at
each overlapped section. A 6” minimum overlap
MODoomog

00 Pile-Gard®ll MOO0DMOMOMO00MOONOO000000
standard thickness of .060".

FOR

IMET

STEEL PILE PROTECTION

METHOD
1. Make detailed and full length inspection of each
0mo

2. Wrap sequence and configuration shall be designed
MDOoCoD 0 000DmMOO0MDo0mon000Mmen

00 0OMoImmoOnmom MoootMoodoD 000Mmnoanoo
00 MhMb0MMOIDomobImoon MOoObODDmOmon ooa
0 MOD 0MOOmo DO0MOmOmomodnomon

00 DIDIDDODOmooMDmo MhoMooobooooOno booom
000MOINO0O DODOMObDOnomMEOnooanoon

SPECIFICATION OF PILE-GARD SYSTEM
COMPONENTS (A PATENTED SYSTEM)

Pile-Gard system components include special formulated
00M0MOmOmMOnDm MO000MODOm 00000 Dooomoooo
for vertical stiffening and manipulation, the bands for
0000NDIDOM MO0mWO0INO0 MOCmMOMDODMO0DOmOm 0amno
000MIODOmOCCOnoCommo ODO0 DM ODDO0m 000mo

ENCAPSULATION SYSTEM FLEXIBLE WRAPPER
000000DWmMOD MOo00MmMMDMO000b0WOno00000monoon
specially formulated polyvinyl chloride (be able to resist
aging and ultra violet light). It shall be new, non-rigid
000 000 DO DMONMDODM MO0M 0OONIMO0ID Moo m O
MOLO0O0OMTOMNO MINMNINODMOOMDMDLOm 00D0mooo
IDDOID0 MNOOOODMEO00ON 000 MOl MDD MAOnomomonD
any defects that may affect its service. The properties of
the flexible PVC wrapper shall conform to the following

specification:

ASTM
Properties Requirement Test

Method
Thickness (ins)  [0.060 plus minus 0.005| D-792
Specific Gravity |1.2 plus minus 10% D-882

(Method A)
Tensile Strength  [MD 2500 min D-882
(psi) TD 2000 min
100% Modulus [MD 1700 max D-882
(psi) TD 1700 max
Ultimate MD 300 min D-882
Elongation (%) |[TD 300 min
Low 6 pass, 20% pass D-1790
00t 00mmm
M 0000
Volatility (% loss [1.5% max D-1203
0 M0mMOobm ona
24 hours)
Graves Tear MD 300 min D-1004
(Ib/in) TD 300 min
Shrinkage (%) MD 5.0% max D-1204
TD 5.0% max

Water Extraction, [0.75% max D-543
% Loss @ (Method 1)
oomoom
Mnmoog
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DITET

SPECIFICATION SHEET FOR STEEL PILE PROTECTION

oooooo

BANDING METAL

The banding strap shall be of 24 gauge by one inch wide aluminium alloy 5052, H-34 work
hardened. This strap is used to secure the wraps. Sufficient length of this strap shall be
(I0MO0IDmMO0IDIMIMO0 0DOMINOWIIDNO0MDDMo0mOmman

POLE PIECES

A one inch half-round selected heart grade apitong shall be used for vertical stiffening and
0 000D IO OOD 00 DOID MMM 0DIDEOMOD Mo0MIMDDo000DMDD D ONMDomeoa
a 12 inch (30 cm) long PVC skirt at each end, the length of each pole piece shall be a 2 feet
(609 mm) shorter than the length of the flexible wrap.

SEALANT
00 DONO0MOmmO” (9.5 mm) by 1.5” (38.1 mm) self-adhesion foam shall be used as sealant
to provide a water tight envelope at the top and bottom sections of the flexible wrap.

INSTALLATION OF PILE-GARD SYSTEM
The installation of the Pile-Gard system must be carried out by Tri-Star authorised contractor
000 MO0IDOONDO00MO0MOD 00D 0ONODDM MOID0ODmoomomon

Little surface preparation work is required for the application of the Pile-Gard system. The
000D00MmMO0mOM O0MOMO00M 000000 DM 0O0000MO0MO0mMD 0000 DONON0moooanon
00 MOMODDIMONOmWOOONDOD MOODOIDMIONOO DODOD0mM MO0MO00ODmM OO0 00oommo o
0D DO0MO00MNOONODMOIMONOMOODOMOMMO00OD D OODIMWoMO0000MOOn0mmo
0oooooo

The pile shall be encircled with PVC wrappers which are stiffened by rigid longitudinal pole
0MO00IDD0MOMIMOOOMINM 0M0MO0ODMOTDMOM 0000MWODONmMO000 MO00O0D M momomo
tight fitting encasement that creates a hermetic seal around the pile. The module is secured
MOID0MINMOMDO MmO Moo0oo
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MARINE PILING PETROLATUM PASTE

DESCRIPTION

Marine Piling Petrolatum Paste is a petrolatum based
000 00000HMIIMINO MM OMOmMO0MD DIMOM 00MOmOo0moo
underwater by gloved hand, stiff bristle brush or roller.

USE

Marine Piling Petrolatum Paste is designed for the
0MODMONO00MO DOmMO0ONDO000000M 0MmMOodhmmomon
application of Marine Piling Petrolatum Tape. It deposits
00mODMD IO M IMOOmO0000 00000000MO0M00000000000000
that water is displaced and voids filled when the tape is
O00moon

IMET

MARINE PILING PETROLATUM TAPE

DESCRIPTION

0MDOMDMOLIDD 00 MIDoOMOODOmoOno DODoMDm 00000
00000 0Mo0OooooMom dimmoo00momOondmoooooo
0000ODDONDODMOM 0IDOODMMD dN00M OO0 ImMooooo
MIMIDMMDMO0M DO DOMOmMOmooom

USES

Marine piling tape is designed for use in the anti-corrosion
protection of tubular and box marine piles and offshore
(IOODN M 0000 OO MONON IO 0MO 0 MO0MO O 0I000 Mo maoo
00000m DOMmM D OCMDMO00MOOnm oM

BENEFITS
PROPERTIES + Non demanding surface preparation
» For use on new or corroded metal
UNIT VALUE » Easy application below or above water
o
DDDDP]]']D]D]DD]DD e — SURFACE PREPARATION
Specific volume cm’0 ooo Substrate should be as clean as possible. Remove all
0000mo0 0 om0 0m MOCCI 0ODMUIMTO0M Mooma
000 00MmMmMOooooa
0000 MO0mon 0INmOnm TYPICAL PROPERTIES
IIIMDODD 00m 4o a oom UNIT VALUE
PACKING I0MIMO00Dmooooon ooo amao
00momma 0 0moo oom © om0
STORAGE 0000mMamooma 0000 0 @ mmd ao
0000DMOMDIMOOIMONMOID MO DMOOMD00ID0ODOD00m 0mMooo0o 0momooo 0000mOnoom aomao
DD]I;I]III]]]III]III]IIIZI]I]]EIEII]]]] I;ID]H]]DDD]]H]D]DD]DDDDD]]]DD]DD]]D]]D]]]DD] Elongation %+ 12
sunlight and other major sources of heat. Stock should be
rotated on a first in/first out basis. (00 DOMDmanoooo
0000 Mpomoo mo 0IDmoo
II0MTOWm 00m 0o d ma ao
PACKING

Marine Piling Tape Roll sizes:
0000MO000oom DOoo
0 MO LO00ODDODRO0ODOO0M 0 MODmmoo

STORAGE

Petrolatum

0000 DD IMOONMONMOMMO0OD00MOONNO 0IN0 D 0D 00m
IDIDIIINDNIMDO00MD On00OnMO0Mo00MD DM 00D O [om
sunlight and other major sources of heat. The cartons
000D MO000MDMON00 M DMOINO0MMMOMO0MOMmmom
more than 2 high. Stock should be rotated on a first in/first
000nopmo
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IMET

MARINE PILING FRP COVER

DESCRIPTION

Mixing with quick curing type polyester resin and
fibreglass for hand lay-up and spray on moulding, the
FRP cover provides a strong physical barrier between the
MIMO0MOODDINED MOfMDID00MODDOMOOMIMo0ODomo
maintains the corrosion protecting effect for the long term
00D DIDDIDINOIINOMOE Modnemoo

USE
000 0MODmM IDmMOmM 00 DIMOMOmOoOD M mMOm oM Mmoamoo
wrapping/jacket system against corrosion.

1. PROPERTIES OF LIQUID RESIN

"~ ~” Uoooooddooooo

MARINE PILING FORMED
POLYETHYLENE

DESCRIPTION

Marine Piling Formed Polyethylene is part of the FRP
jacket system. It is a foamed synthetic resin that absorbs
00MMOmOD000MODODDODMmMOMOD 000000MO0D0momo
0MO000MO00IWOOD0MOONIMON M MoOnoimO0OnDanoomo
000OOMDOMIMOID0ID00ONmMOO00a0

USE
Combined with FRP cover as a protective wrapping/jacket
0000 MODmMOONDODomOONONDmMOMODmooooo

UNIT VALUE
Viscosity at 25°C poise 5.0-6.0
Volatile Content % 38
Gel Time at 25°C minimum 16-25
0MOmo0 0ommma mao aoo

2. PROPERTIES OF MAT CAMINATE OF 34.3%
GLASS CONTENT

UNIT DRY WET

0MO0MInmooma 00mmo g ooooo nooo
Flexural Modulus kg +/cm’l] 00O0OOOO| DOQOO
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Tensile Modulus kg +/cml] 00000OO| DOOOO

0ooooo

PROPERTIES

UNIT VALUE
000omma oooo 0mm
0 000I0O0000momong oooo OMmmmm
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—10% deflection 3.75
—25% deflection 6.50
—50% deflection 15.00
Compression set % 18.5
0000 MOmeomo oom ooo
Tensile elongation % 115
000OnOnoonmo mama ooo
Compression creep % deflection C4
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PACKING

\

DELIVERY I

Similar Quality Assurance Procedures are in place for the other Cathodic Protection and Corrosion Prevention Products.
oooooo




00omooo

TRI-STAR INDUSTRIES PTE LTD
36 Joo Koon Road, Singapore 628988
Tel (65) 6266 3636

Fax (65) 6265 3635 / 6265 2801
Email sales@tristar.com.sg

Web www.tristar.com.sg

Associated Companies

SBN INDUSTRIES SDN BHD
JOHOR FACTORY

Tel (607) 388 2521

Fax (607) 388 2523

Email sales@sbnbiz.com
Web www.sbnbiz.com

KL OFFICE

Tel (603) 21816341/6342/6334/6337
Fax (603) 2181 6335

Email  sbnki@sbnbiz.com

SARAWAK OFFICE

Tel (608) 565 1600

Fax (608) 565 7180
Email  sbnmiri@sbnbiz.com

TRENGGANU OFFICE

Tel (609) 859 7600

Fax (609) 859 7701

Email sbnkmm@sbnbiz.com

PT SOUTHERN TRISTAR

JAKARTA FACTORY

Tel (62 21) 893 5162
Fax (62 21) 893 5163
Email sales@ptsts.com

BATAM FACTORY

Tel (62 778) 748 2263

Fax (62 778) 748 2262
Email batamsales@ptsts.com

TRISTAR INDUSTRIES (SHANGHAI) CO., LTD
SHANGHAI FACTORY

Tel (86 21) 5727 7070

Fax (86 21) 5727 1165

Email sales@fristar-cn.com

TRISTAR INDUSTRIES KOREA LTD
SOUTH KOREA FACTORY

Tel (82) 070 8031 0699

Email sales@tristar-kr.com

TRI STAR MIDDLE EAST INDUSTRIES LLC

DUBAI FACTORY

Tel 971 (4) 8847 707

Fax 971 (4) 8847 709

Email sales@tristar-mideast.com

TRI-STAR AUSTRALIA PTY LTD
PERTH FACTORY

Tel (61) 8 9494 2151

Fax (61) 8 9434 9206

Email sales@tristar-au.com

LINUS PRODUCTS INC
HOUSTON DISTRIBUTION CENTRE

Tel (1713) 466 6466
Fax (1713) 466 1814
Email sales@linusproducts.com

RDIMET
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Fluorocarbon Coated Bolts & Nuts

durraaal”

000MmMOoobooIooomo O

Hydraulic Tensioning Tool/Torque Wrench
Rental and Contract Services

0000 Dmoamo
Monitoring Equipment

Pile-Gard

®
00MOo0000mM Mobmobmooma
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